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. CONSTRUCTION WORKS

1. Technical description

Some 30% of the overall population of the town a@Redaj lives in the zone ,Bandzovo brdo*.
The streets Rifata BurdZédiand Karavanski put both pass through this towrezBredestrian sidewalks
have been completed from the centre of the towtoupe Rifata BurdZegi Street.

Because of the specific configuration of the terrdiie rather inconvenient location of some of
the residential objects and insufficient existemfetown streets and sidewalks for pedestrians, the
residents have significant difficulties to reackitthomes. The traffic here is extremely busy andes
there are no sidewalks, pedestrians are forcedall wn the traffic lane, resulting in many traffic
incidents involving such pedestrians. At the samme t this street is used by a great number of pupil
(there are two high schools and one elementaryodcha their way to and from school. The streetRif
BurdZevta is at the same time used by the visitors of plegts- recreation center with a football stadium
and a sports hall. All the above only emphasizesnibcessity of constructing sidewalks along theestr
Rifata Burdzewa in the town zone ,Bandzovo brdo“.

The construction of sidewalks would solve the peoblof pedestrian communication and
movements between the town center and the residlertthe BandZovo brdo. At the same time such
sidewalks would enable smooth traffic for vehiclasthe same time offering the needed safety to all
participants in traffic, in particular pedestrians.

The first section of the sidewalk starts from the Géaicrossing on the left side of street R.
BurZevia all the way to the crossing with the street Gatirat passes by the sports- recreation center.

The second section starts also from the G&ai crossing on the rights side of street R. Burdzevi
and runs all the way to the entrance into the slglaod of two high schools.

The third section starts on the left side of the planned sidewalln@lstreet Rifata Burdzesa
and runs all the way to the sports-recreation cente

The sidewalk on the left side of the street starts at elevae®00 — 1+519.28 meters, i.e.
finishes at the crossing with the street Cariné ithias by the sports and recreation center.

The sidewalk on the right side of the street starts at elevation 0+000 — B5%7meters, i.e. up
to the entrance into the school yard of the Gramamak high school and on the other side of the dchoo
yard the sidewalk continues into the second enerafiche school yard and the street Rifata Burd&ovi
The length of this sidewalk is 81 meters.

The third sidewalk section connects to the sidewalk on the left sitiéhe street, starting at
0+632.00 and running all the way to the street rigathat passes by the stadium and the sports hall,
whereas the overall length of this sidewalk is d@flers.

1.1 Width of sidewalks

The sidewalk along the left side of the streetitisigi from point 0+000 — 0+044.10 has a widththR0
m.,

From point 0+044.10 — 0+109.25 m., the width iQIni

From point 0+109.25 — 1+519.28 m, the width is 1m0

The sidewalk along the right from point 0+000 — 0#@28 m has a width of 0.90 m

From point 0+017.28 — 0+275.57 m the width is 1n20while the section of the sidewalk on the right
side of the street has a width of 1.60 m.

The sidewalk that continues to the sidewalks althgleft side of street Rifata BurdZéaileft section
(stairwell) starts from point 0+632.00 with a width1.60 m.

The width of the sidewalks along both the left aight side of street Rifata BurdZési is at the
beginning of the sidewalks conditioned by existivgilable space.
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2. Conditions and construction

The lower levels of the sidewalk will be constrathe such a way, that first the existing terrain is
leveled in accordance with the designed elevatimintp, and then the laid and leveled bedding isdei
compacted. After this the tampon layer is leveled @ompacted at a thickness of 10-15 cm in comgacte
status. The reinforcement of the sidewalks on #fe dnd right side of the street will be done with
reinforced concrete parapet walls and concretestoines type MB-40, of a cross diameter of 18 x 24
cm.

The processing of the upper layer of these sidesvaill be done in asphalt BNS 0 — 16 mm,
thickness = 6 cm. On the existing concrete sidiesvan asphalt layer will be applied with ABS @ —
mm, thickness = 3 cm.

The section of the sidewalk on the left side oéetrRifata BurdZeva (stairwell) that connects
this street with the street Carine — sport- redwaatenter, will be completely done with reinforced
concrete of type MB-30. This consists of:

- a free laying reinforced concrete slab, thickne4$ cm,

- reinforced concrete parapet walls of a thickreg6 cm and average height = 45 cm.
- steps with a ration of width and height of eatgps30 x 17 cm.

- on the crown of the parapet walls a metal feadigig will be mounted.

Collection and drainage of surface waters from diiewalks on the left and right side of the
street is solved with cross inclinations of theesidlk of 1%, which will lead such surface watemint
existing street drains, from where this water ketainto the town's sewage network. The sidewalk
connecting the sidewalk on the left side of str&tata BurdZewda with street Carine — Sports hall, the
collection and drainage of surface water is dore plastic drainage pipe that will be laid along the
sidewalk, with a diameter of D = 160 mm. This pipi# be laid along the middle of the sidewalk, unde
the reinforced concrete slab. At the joint betwdensidewalk platform and the stairs, a metal gvalle
be installed on top of a concrete drainage car@is @anal falls in elevation from the sides towatttks
middle section. In this middle section a verticklspic pipe will be installed of a diameter of 1d0n,
connected with a T-element of a diameter 110/16hkgo the drainage pipe of 160 mm diameterjrall
accordance with the project design. This drainagewage pipe follows the longitudinal profile okth
stairs. At the beginning of the sidewalk a reinémtconcrete manhole/shaft will be constructed ctitig
the drained water, from here the water is takethéoexisting shaft of the town sewage system \aatl
sewage pipe of a diameter of 200 mm.

On the sidewalk along the left side of the streedrn existing concrete canal, starting from point
1+179.13-1+519.28 m. This canal will be used fdlection and drainage of surface, i.e. precipitatio
water. Based on design plans, it is planned to maumeinforced concrete pipe of a diameter of
D=600mm into this existing canal and fill the reniag free space with a tampon or lean concretes Thi
entire canal to be done completely in accordantk thie project design detail. This project desitgo a
plans the reconstruction of the existing sidewdding the school center, in a length of 81 metehis T
will be done with concrete. On basic layers of tampnaterial, the sidewalk’'s concrete slab and sstair
will be reinforced with steel mats Q — 335, whifee treinforcement of the sidewalks side areas vall b
done with reinforced concrete parapet walls ofiektiess of 20 cm.

2.1 The used concrete and concrete curbstonescomgty with the following characteristics:

2.1.1 Water tightness

The water-tightness class of the concrete is (wBgreas the number (8) stands for pressure nesesta
bars, as defined by the construction project desifimere may be no emergence of drops on the surfac
on any of five of the six tested samples of theccete, while the first lower type has been comptigdll

six bodies.
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2.2.1 Frost resistance

The concrete to be used will be exposed to fregireazing/de-freezing and moisture saturated pustio
Accordingly the aggregate for this concrete musfrbst resistant and the concrete must be watht. tig
The analysis of the concrete regarding frost rasest defines the resistance class against fradt150,
where the number signifies the maximum number afesyof interchanging freezing/de-freezing tests.
The strength of the concrete under frost presswst be 75% of the demanded strength of concrete
based on project design.

2.2.2 Frost and salt resistance

The resistance of the concrete against frost and snelting /ice preventing salt is defined by leeél
damage caused to tested surface after 25 cycliesading/de-freezing. The concrete will be consder
resistant against frost and salt, if after 25 ¢gstes a loss in mass of 0.2 mg/mm is found.

2.2.3 The contractor is obligated to present aftifteates and attestations regarding the qualftyhe
used concrete

The attestation/certificate is evidence of meetimg defined conditions. The contractor must als® ais
vibrating machine (pervibrator) when pouring the@®te, maintain and nourish the new concrete and
use adequate formworks of check plate woods. Therete to be prepared exclusively in the concrete
plant — industrial concrete mixing. The contraatmust also present certificates and attestationslfor
aggregate, cement and water used, including sulmmis§recipes for the demanded concrete types.

[I.ELECTRIC WORKS

3. Technical description

The length of the public illumination stretch: 2240
Type and number of lights: 107 pcs

Candelabras: Standard, hot galvanized h=5m, 107pcs
Cable: PP 00 4x16mm2 2650m

Projected load: 8320W

4. Construction terms

The connection of the object onto the LV (low vgka network to be done in accordance with
the terms and conditions established by the autbdmpower supply company “Elektrodistribucija”, o
the transformer station MBTS ,B.Brdo-1“ and ,B.Bx@“ with cable PP 00A 4x25mm2 up to the public
illumination network distribution cabinets that Mile mounted as free standing cabinets at the biagjn
of the illuminated stretch and from the cabine@ssdal on incoming — outgoing principle, with power
cables type PP 00, cross section 4x16mm?2 laidriereh in the ground.

The illumination is designed for full and partialesnight operation.

The control of the illumination is done with stamdlatype equipment mounted into the
distribution cabinet of the public illumination meirk. A detailed description on setting up this
installation is contained in the preliminary measoents and Bill of quantities of works.

Electric power consumption is done directly throymgiwer meters in the distribution cabinet of
the public illumination.

On the illumination field permanent indicators dfetdistribution system must be mounted,
regarding earthing, automatic power — off protattiocluding a symbol for “Danger — electric cuitfen
All elements of the illumination field must also bwrked with permanent marks regarding number and
designation of the power circuit. The illuminatifield must be dimensioned sufficiently large foeth
installation of equipment in accordance with thegl® pole scheme and conditions of the installation
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location , as well as in compliance with the regmients established and set forth by the authorized
power supplied “Elektrodistribucija”.

All designed and planned electric low voltage calite the supply of the illumination grid are
type PP 00, laid in a trench after being pulledtigh protective pipes made of Okiten, diameter 50mm

If any other non-electric installations are founginto the planned electric installations path,
sufficient distance must be arranged between thelSigove the cables in the trench, a galvanizegd sbr
be laid of 25x4mm and this strip must be connedtethe metal masses of the light posts and other
equipment.

The illumination is done with posts of a height5sh, which need to be adjusted in height in
accordance with the terrain configuration. Thesstpare equipped with metal, halogen bulbs of 70W,
220V. The lights to be mounted on one side, altmgstreet and in the parts where the sidewalk passe
along the outer edge of the street. The situatiibh tle lights and the cable laying route is préserin
the attached drawing.

4.1 Protection against electric shock

The electric shock protection, at the joints of thetal masses for devices that usually are not
under voltage, to be done with automatic poweragst cut-off, in accordance with standard JUS N.B2
741.

4.2 Measurements

The accuracy and completeness of the finished waikde tested, while the attestation means
that an authorized organization for control andfieation of properties, characteristics and quyafir
electric installations (National Gazette of SFRY.58188, article 189-198 of the Regulation on techhi
norms and standards for low voltage electric ifestiahs) has to issue an adequate report certifthieg
guality of such works.

Under item — Check of the finished works and isguincertificate means that an authorized
organization for control and verification of propies, characteristics and quality for electric afistions
(National Gazette of SFRY N0.53/88, article 189-b88e Regulation on technical norms and standards
for low voltage electric installations) has to issaan adequate report certifying the quality of swolnks.

4.2.1 Continuousness of the main, protective alditianal conductor for potential equalization
4.2.2. Insulation resistance of the electric inatmns

4.2.3. Protection by separation of electric ciguit

4.2.4. Functionality check

4.2.5. Functionality of the protective device dfaliential current

4.2.6. Resistance of the object earthing

4.2.7. Report/Protocol on functionality, accuracy aegularity of installation and setting of pratee
devices

5. Applied measures of danger and damaging impact prevention during handling and usage of
electric ingallations

The danger of electric shock is removed by voltsgeply cut-off, preventing non-allowed high
voltage and at for time intervals that do not reprg danger in the sense of physiological imp&€ (
479-1).

Protection against a short cut is done by appticatof LV switches with thermal and
electromagnetic triggers.

Danger of overload is prevented by proper choicadeiquate LV switches.
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Danger of fire due to power short cut is prevengdproper selection and dimensioning of
devices, cross sections of cables, the methodysfdahe cables, so that in case of a short cusylseem
is reliably cut off.

The electric equipment was selected and mountedcoordance with the requirements of
demanded properties of equipment, all dependingudside impacts this equipment is exposed to.

The non-allowed drop in voltage is prevented bygadée dimensioning of the cables.

Danger of improper handling is prevented by adegjiredtallation of cables and equipment. The
planned measures ensure that the designed instalieamplies with all requirements of the “Law on
labor”.

6. Technical conditions of laying the outside cables

These technical conditions are integral part of ghaiect design and as such mandatory for both the
investor and the contractor during the constructorks.

6.1 Cable laying:

6.1.1. Along the cable route of the sidewalks dredgreen landscaped strips, the cable to be kédlyfin

the ground, between two layers of 10 cm of sandapdbtective plastic cover. The sand used must be
dry and of small fraction. Before the laying of ttebles, the trench bottom must be covered withna s
layer of 10 cm, while another such layer of 10mthiokness is laid on top of the positioned cable.

6.1.2. On the crossings over the paths, the caltie be laid into plastic pipes that must exceetheit
ends 0, 5 — 1, 0 meter of the path width.

6.1.3. Filling of the remaining part of the trerishio be done with previously excavated soil. o8 to
be filled into the trench in layers of 15 — 20 dnickness and properly compacted. Excess soil to be
removed from the site and disposed at a landdgighated by the authorized body.

6.1.4. Along the entire route length the cablei®é laid with slight bend, to prevent any tengonthe
cable during temperature changes.

6.1.5. The bending of cables at all direction clesnmust be done with a semi-diameter of the curve
15xD. D is the outer cable diameter.

6.1.6. Cables must not be laid at temperaturessb@oC, while cable laying is suggested at tentpees
above 5C.
7. List of applicable regulations
For the draft of the project design the followirgtinical norms and standards were used in accardanc
with the Law on construction of the Republic of Memegro (National Gazette of Montenegro, No
55/2000).

1. Yugoslav standards for electro-technics — main groéuB.(1987 and 1988)
2. Yugoslav standards for lighting rods (JUS | B824-1 , JUS | EC 1024-1-1 JUS N.B4. 803).

3. Regulation on technical norms for electric L\étallations (National Gazette SFRY No0.53/88 and
54/88 and supplements, National Gazette SRY Nd5}8/9
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4. Regulation on technical norms for protectiorL¥f grids and transformer stations (National Gazett
SFRY No0.13/78).

5. Recommendations for illumination by the Yugost@ammittee for illumination systems ICS Belgrade
1974

6. Technical norms for fire protection
7. Law on safety at work, National Gazette of Mmeigro No 35/98

8. Law on construction works of the Republic Momtgro (NG of Montenegro No 55/2000).
-JUS standards — Electric installations in buildirgsafety requirements JUS N.B2.741/1989
-Law on fire protection (NG Montenegro No.47/92

-General conditions for power distribution

-Collection of regulations for electric and tectalimstallations , Book | and Il from 1989
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