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|. CONSTRUCTION — CRAFTSMEN WORKS

1. TECHNICAL DESCRIPTION

1.1 Description and materials

* Pedestrian path
The pedestrian path is designed at a width of Z2#ers and a length of approx. 1,5 km. At
individual parts of the pedestrian path wooden betairs are designed for communication
with surrounding grounds. At the beginning and l@ &nd the path fits into existing
communication corridors, which at the same timeascticcess point to this path. Low set
posts are designed for these accessing areaguerprany entrance by motor vehicles — cars.
In the section at the Pazanjski potok, the patlisspito two directions, one that continues
along the creek and another one that goes overawly designed reinforced concrete, where
it should connect onto existing vegetation andjtigging path in the zone beneath the Sports
center.

The paving of the path will be done with stone slab5 cm thickness, while the joints
will be filled with cement milk. This stone slabvgament will be in parts interrupted with a
pavement done of stone cubes, laid in two rowsarne@as where the path widens — at
connections of the pedestrian and the cycling paties pavement will be done with stone
cubes only. The path will be lined with concretebstiones in the color of the pavements. The
curbstones are dimensions 15x20x10cm and will mkdbong the entire path’s length, in a
concrete layer.

* Cycling path

The cycling path is designed at a width of 2,0 msetevith a length of 1,5 km. The
cycling path runs parallel to the pedestrian paith @a green strip, which at the same acts as
dividing element between the two paths. At accesstg to the cycling and the pedestrian
paths low set posts will be installed, to prevearsadriving onto these surfaces. The cycling
path will be properly marked with horizontal andtieal signs.

The upper surface layer of the cycling path willdmne of asphalt, in two layers. The
first layer, applied onto the tampon level is tligidinized, carrying layer of 6 cm thickness
and the upper layer, is the wearing layer of 4 biokhess. The cycling path is lined with
curbstones in the color of the stone pavements.cline stones are of dim.15x20x10cm and
laid along the entire path, into concrete.

* Furniture (benches, fountain, waste baskets and stairs)

Benches will be aligned along the entire path llengh both the right and left sides of
the pedestrian path and around wider areas — pmtddne benches are designed of natural
materials (wood) with metal supporting elementsoTwodels of benches are designed. One
model is used in the green strip and the othetherright side of the pedestrian path and on
the wider parts — plateaus. Detailed descriptioth @mensions of benches are given in the
preliminary measures, graphic part of documentadiah bill of quantities.

The fountain is set into the crossing of the proatkn the area at the Pazanjski creek.
Basically, the fountain has dimensions 30x50cmgitei00cm. The fountain is designed of
stainless steel (orange color), all joints weld€de fountain has all necessary fittings and
elements.

Waste baskets will be of circular design, of a ditan of 54 cm and a height of 80 cm,
with three hollow, round rollers for: paper, glasal plastic. The basic bench structure is steel
sheeting, onto which curved, wooden laths of 3x3acenfixed.
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2. TECHNICAL REPORT - TRAFFIC
2.1Existing status

In a part of the planned promenade route an embankhas already been built as part of the
regional road Bablja Greda — VladoS (mini bypassiad Kolasin) and it is planned that on

this partially completed section a promenade istrasted (cycling and pedestrian path with
all necessary facilities).

The project covers the promenade in three partsissc

Section 1-1, length | = 999.659m;
Section 2-2, length | = 253.246m;
Section 3-3, length | = 38.980m;

On the entire length of the promenade, a linindhwiincrete curbstones dimensions 15/20/80
cm is designed made of concrete MB 50, which wédlate the cycling and pedestrian paths
some 5 cm above the surrounding green groundshédtdnnection between the cycling and
pedestrian paths and at the access areas to oltfextsurbstones will be set at same level as
the path 15/20/80cm.

The following structure is designed for the cyclipath:
- bottom layer as carrying layer-tampon made o$leed stone aggregate 0-31.5, d = 25cm

- upper, carrying layer — bituminized, crushed staggregate BNS22, d = 6cm
- wearing layer made of asphalt concrete AB11,4tm

The following structure is designed for the pedastpath:
- bottom layer as carrying layer-tampon made o$leed stone aggregate 0-31.5, d = 25cm

- cement mortar d = 5cm
- stone slabs d = 5cm

A part of the pedestrian paths, connections tcctloéing path and the plateau at the planned
stairs, in front of objects and similar will be bwvith the following structure:

- bottom layer as carrying layer-tampon made ofleed stone aggregate 0-31.5, d = 25cm

- cement mortar d = 5cm

- stone cubes — granite 10x10x5cm = 5cm

The communication signs (horizontal and verticaf done in accordance with applicable
construction solutions and valid regulations arsh@ards and it makes an integral part of the
project’'s documentation.

The main architectural designs, the designs of dwelchnical installations, electric
installations and landscaping designs in the pr@denarea are all integral parts of the
project.

3. TECHNICAL CONSTRUCTION TERMS

3.1. MARKING OF TRAFFIC SURFACES BY A LAND SURVEYOR
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3.1.1 Description
This work comprises the pegging-off of all elemeyntaoints defined by project

design, all land survey measurements in respettaosfer of data from the project design
onto the site and maintenance of the pegged ofksnat site, during the entire period of
construction until handing over of the works to theestor. This work also includes taking
over and maintaining all basic land survey mapstgh and drawings, pegging off at site
after the investor introduced the contractor it site. The scope of this work must comply
fully with all construction works requirements, ¢an of works, calculations and other.

3.1.2 Handing over and taking over the promenadtero

The investor hands over to the contractor the pggfé site, with all elementary
points marked and accompanied by written data. gdiats must be marked at site with
wooden pegs 4x4 cm (on the traffic lane head pitts avhole in the middle). The main points
must have a nail on the peg. Handing over is dased on a protocol. The investor will hand
over to the contractor the polygon points, for whiittle concrete posts were made of
12x12x50 cm, with a hole in the middle and undewgrbcenter.

The contractor is obligated to secure all polygom{s and rappers. If any data at site
is lost or changed (polygon points, rappers), th@ractor is obligated to renew these at own
costs. The accuracy of renewal of points may a¢sohecked by the supervising body.

3.1.3 Control during work

The contractor must control the data in respeqegfging-off points and permanently
renew all markings and signs at site during th&@ewluration of the works, disregarding the
cause of damage to these points. The contractarsubsit all data on pegging off the site to
the supervising body and also enable this bodé¢oall pegs for own purposes.

3.1.4 Pegging off the buildings

Based on project design data, the contractor megstoff all objects and if necessary
propose the supervising engineer a drawing on ¢ggipg-off with all other necessary data.
Setting up the cross profiles, insurance of thegpdgff axis and the control must be adjusted
to the requirements of the building’s construction.

3.2 CUTTING INTO EXISTING ASPHALT STRUCTURES FOR CO NNECTION OF
NEW SURFACES

3.2.1 Description

This item contains the works of cutting into thaséirg asphalt layers with a motor
saw and cutting into the bottom, carrying layermwaidequate machinery at certain distance
from the edge of the existing driving lane, allancordance with the project design. The
demolition, loading and disposal of rubble fromsevorks is done by the contractor to a
landfill designated by the investor. This item alsoludes implementation of measures of
safety for the traffic during the works and outside working hours.

3.2.2 Construction works
In accordance with the drawings attached heretogcthting into the existing asphalt
layers is done along a line at a distance of minin50 meters from the edges of the
existing driving lane and after removal of thesgeta the cutting works continue into the
existing bottom layer, at a distance of 0,20 mef@mm the edge of the existing driving lane.
The cutting into the asphalt is done verticallythna motor saw and then a part of the
asphalt layers, from the line of the cut towards élisting driving lane edge is crushed with
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an adequate mechanical tool and pushed aside bjdazer, loaded into trucks and disposed
at a landfill outside the construction site.

The cutting into the bottom layer is done displad@n the initial cuts and can be
done with a bulldozer or grader. Part of the bottarrying layer is pushed from the cut line
towards the edge of the existing driving lane byldmzer or is immediately loaded onto
trucks and disposed at a landfill outside the qosibn site.

3.2.3 Notes
Excavation of the bedding layer at connection te thiving lane must be to an
elevation point that is min. 5 cm below than thddirg surface in the existing driving lane.

3.3 GRINDING OFF EXISTING DRIVING LANE LAYER

3.3.1 Description and work
This item includes mechanical grinding of the &mg driving lane at places defined by
project design (connection of existing asphaltediravith planned promenade).

From the marked surfaces, a grinding machine r&dgrg off the driving lane surface
layer at a width of 0,3 met and a depth of d=4cimre §round surfaces must be cleaned with
compressed air and sprayed with an emulsion beforsw layer of asphalt is installed.

The work contains grinding, transport and dispasfatemoved material, cleaning,
purchase and application of bituminized emulsion.

3.4 EXCAVATION OVER WIDE SURFACES WITH TRANSPORT

3.4.1 Description, scope and content of the works

This item includes all wide excavation works, ih rakterials in the ground that are
defined as such by design. This item includes parisvith disposal of material, i.e. pushing
of excavated material into embankments, depositingtions or landfills — all depending on
designation of these materials during the worksesehworks also include all excavation
works in cut throughs, passages and wide excawatiien constructing objects.

3.4.2 Provisions for construction works
e JUS U.E1.010 Excavation works in road construction.

3.4.3 Construction works

Basically, excavation works to be done with adeguatchinery and other tools, so
that manual excavation works are kept at a minimbxecavation works in hard rock material
to be done with a drilling machine, in depth orinadly mining and repeated mining of major
rocks, if the designated usage of such excavateterials demands this approach.
Mechanical pushing must also be included, i.e.ilwpdf material and transport to the place
of usage, i.e. a landfill with discharging operati@ll excavated material must comply with
designated re-usage based on project design asel tihehnical terms.

When performing the works, care must be taken ttede works are properly done,
that the balance is not disturbed or any of the arkiment slopes from the project design
damaged. Such case must be reported by the cantaad remedied immediately based on
instructions of the supervising engineer, withoukaimming any compensation or
indemnification for additional or unforeseen works.

During the excavation works, if possible all imgaadr disturbances of the traffic
(vehicles and pedestrian) flow must be kept at mimuum, which means that all necessary
traffic and safety signalization as approved by theéhorized body must be installed.
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Permission for such signalization to be obtained thg contractor. In case there are
disturbances the contractor must remedy these inantedylat own cost.

3.4.4 Disposal of local material

If it is planned to use the material from the exaa@ns, the n this material is to be
used for construction of the embankments, i.e. tiderial must be deposited at a special
location proposed or approved by the supervisirdybib this is excess material.

3.4.5 Measurements

Measuring/calculation of the quantities for theasation works is done based on real
amount of cubic meters excavated, in natural camribased on measuring the cross section
profiles and after completion of all excavation Wrwithin the entire project quantity
calculation, i.e. changes approved by the supexyisngineer. Excess of excavated quantities
— above the ones from the project design, willb®tompensated if caused by mistake of the
contractor.

Nests and hollows in the ground, between the lagadsif not exceeding 1m2, will
not be deducted from the definition of the surfa@e,cubic meters quantity, while larger ones
will be deducted from the individual measuremernt.un

Hollows over 1 m2 will deducted from the quantitidédl material excavated and used
for other purposes, except for the embankment fasich material hasn’t been replaced by a
borrowing site, will be deducted when calculatihg guantity of the overall excavated mass.

3.4.6 Payment

Payment will be done per cubic meter of excavatatenal in natural state, at unit
price defined by contracted bill of quantities pa@tely for the individual types of soil and
ground materials. This price includes all worksextavations, with loading, transport and
discharge of material at designated site, basatistribution of masses.

The making of the shoulders is not charged or pajghrately, nor are the works on
making of these shoulders charged separately, bedhis work is included in the price of
wide surface excavations, when these shouldershaié and filled by filling in and
compacting of material.

If the sites where material is borrowed from areated outside the construction site,
the quantity in cubic meters is calculated basetherguantity filled into the embankment in
compacted state, for the portion of material frararsborrowing sites based on the principle
1 m3 of compacted embankment equally to 1m3 ofvext@an at borrowing site.

3.5 MECHANICAL EXCAVATION OF HUMUS LAYER

Removal of the humus layer with disposal on thesifbr subsequent usage is to be
done mechanically, with cross-directional transipgrpushing up to 50 meters distance.

The excavated humus to be deposited along botlk sidthe paths, in approximately
equal piles. The humus must not be used for thielibgi of the embankment, but only at the
end of the works, to cover the slopes, trenchasalsashoulders and borrowing sites with it
for landscaping.

Excess humus material to be disposed at a siteadefiy the supervising engineer.

3.6 CONSTRUCTION OF THE EMBANKMENT

3.6.1 Scope and subject of works

Page 6 of 32



Promenade Kolasin March 2012

The construction of the embankment means — fillippgmaterial, distribution, basic
and fine leveling, wetting and compacting the maten the embankment — all based on
dimensions from the project design. All these wonkast be completely done based on
project designs, these technical terms and stan#id® U.E1.010 — ground works in road
construction.

3.6.2 Material
For the construction of the embankment all inorgamaterials of required quality will
be used. The material for the embankment may asmlected from the cut ins.

3.6.3 Regulations for control of material quality

e JUS U.B1.010 — sampling

e JUS U.B1.012 — definition of ground moisture

e JUS U.B1.014 — definition of specific weight

e JUS U.B1.016 — definition of volume weight

e JUS U.B1.018 — definition of granulometric compiusit

e JUS U.B1.020 — definition of consistency limits

e JUS U.B1.024 — definition of flammable and orgamiaterials

e JUS U.B1.038 — definition of optimum water content
e JUS.U.B1.042 - definition of Californian load bieayindex

3.6.4 Delivery and filling up of material

Transport and filling up of material onto premhtgasic ground or onto an already
shaped layer of the embankment may start only #fiersupervising engineer approves the
bottom layers.

Each individual layer must be distributed in thediudinal direction horizontally, but
to a maximum at an inclination that is equal to designed, longitudinal inclination. In the
cross direction, each layer must have a one —siddithation of 2-5%. When bringing in the
material for the building of the embankment, thansport vehicles must be as evenly
distributed over the entire width of the planum.

3.6.5 Compacting

Each layer of the embankment must be compactedllatvidth, with an adequate
mechanical tool, whereas the compacting must be diam the outside towards the inside
/middle part of the embankment.

Each layer of the embankment must be wetted odddea humidity that complies
with previous tests, at which a certain materiabhine compacted to a certain, requested level
of density. Along with this, each layer of the emk@ent must be crushed mechanically.

The filling up of layers must be done in such aywthat layers in the longitudinal
sense are if possible horizontal, so that suddexpguin height between the individual layers
are avoided and that the layers are done undarciination where proper compacting is still
possible.

The works on the embankment will be stopped atraognent when it is not possible
to achieve the desired results, especially duraig or other bad atmospheric influences. In
such cases the contractor is not entitled to clamdemnification or any separate
compensation. Material for the embankment must b®tbrought and laid onto frozen
surfaces or filled over ice and snow.
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3.6.6 Measurements
The quantity of material installed into the embaekinis measured in cubic meters,
based on real quantities within the project desig including the core of the embankment.

3.6.7 Payment

The contracted prices must include all works ortrithistion, wetting or drying,
compacting, leveling of the embankment slopes &odlgers with an accuracy of £+ 5 cm in
respect of the designed slopes, including all netand work, transports and movements of
material and the contractor is not entitled to adgitional charges for the construction of the
embankment.

The calculation of quantities for the embankmerdefined based on cross-sectional
profiles and these quantities do not include thantjty of the humus layer on the
embankment and shoulders. The calculation of guesitidoes include the part of the
embankment that was constructed in the area whameifiwas removed from the underlying
ground. If the layer of humus removed from under émbankment is bigger or smaller than
the designed, then excess or less excavated maters be calculated based on previous
evidence that is verified.

3.7 COMPACTING OF UNDERLYING GROUND - LEVELLING OF BOTTOM
LAYER

3.7.1 Description

The underlying ground is natural ground on whiok éimbankment will be built. The
work consists of compacting, possible looseningfapdrying or wetting purposes, all in
depths defined by project design.

3.7.2 Material
For the bedding, all inorganic materials definedlemthese technical terms will be
used.

3.7.3 Regulations applicable for material qualiytol

e JUS U.B1.010 — sampling

e JUS U.B1.012 — definition of ground moisture

e JUS U.B1.014 — definition of specific weight

e JUS U.B1.016 — definition of volume weight

e JUS U.B1.018 — definition of granulometric compiusit

e JUS U.B1.020 — definition of consistency limits

e JUS U.B1.024 — definition of flammable and orgamiaterials

e JUS U.B1.038 — definition of optimum water content
e JUS.U.B1.042 - definition of Californian load bieayindex

3.7.4 Evenness

The evenness (planum) of the bottom layer mustuoé,sthat maximum deviations
from the design, measured from the plane are 30 mm.
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The elevation points for the final bedding layeraaty point may deviate from the
designed up to a max. of 30 mm. The elevation efitlkdividual measurement points must be
defined with levels and the points will be desiguklby the supervising engineer.

3.7.5 Compacting of the bedding
The entire width of the bedding layer — planum maestmechanically or chemically
stabilized in accordance with the project design.

3.7.6 Regulations applicable for control of quatifymaterials

e JUS U.B1.010 — sampling

e JUS U.B1.012 — definition of ground moisture

e JUS U.B1.016 — definition of volume weight

e JUS U.B1.046 — definition of module of density peaties with circular plate method

3.7.7 Approval of works

The acceptance of the works on the bedding willitwee by the supervising engineer,
immediately before the next phase of works.

When approving works, all requirements from thesdnical terms must be met.
Any deficiencies or faults in respect of these mecél terms must be remedied by the
contractor, at own expense.

3.8 MECHANICALLY STABILISED LOWER — CARRYING (TAMPO N) LAYER

3.8.1 Description of works

These works consist of purchase, distribution amahgacting. The thickness of the
installed and compacted layer is 25cm under thémy@and pedestrian paths, all based on
main project design.

3.8.2 Construction

The lower carrying layer is to be installed on top the bedding, prepared in
accordance with the requirements and these tedhteoms. Only when the supervising
engineer approves this bedding layer and done wdhes contractor is entitled to start
bringing in the material for the lower carrying ¢y After the material has been brought to
the site, it must be distributed, properly leveledll at a thickness o reach the required layer
after compacting of material. The compacting isedwaiith adequate vibrating machines.

3.8.3 Quiality control

The quality control contains preliminary and cohtasts and analysis of material and
control of installed and compacted layers.
3.8.4 Control of the installed layer

The control is done by testing the level of relatiompactness in relation to the
modified Proctor procedure, at least on every 580 @ompactness level Sz (%) >98%.
3.9 CARRYING LAYER OF BITUMENIZED GRAVEL BNS 22

3.9.1 Description
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This item includes preparation, installation andhpacting of the mixture of mineral
materials and bitumen, in a layer of a thickness af6 cm.

3.9.2 Basic materials
For the construction of the carrying layer of bitniped material, the following must
be prepared: sand- gravel, stone powder, bidingmaaBit 60.

3.9.3 Quiality of basic materials

3.9.3.1 Sand - gravel
The material must comply with the requirementsfegh for physical — mechanical
and mineralogical — petrographic properties ofghdicles, all as per JUS U.E9.021;

3.9.3.2 Stone powder
Stone powder must comply full to the criteria comta in JUS B.B3.045.

3.9.3.3 Bitumen
Bitumen may be of type Bit 45 or Bit 60. The bitummust fully comply with the
criteria of JUS U.M3.010 for the defined type diuibnen.

3.9.4 Emulsion
For connection between the layers a semi-stabilel®am in accordance with JUS
U.M3.024 is to be used or an anionic emulsion basedUS U.M3.022

3.9.5 Mixture
The asphalt mixture must have a bitumen conterappfrox. 3.5-4%. The lines of
sieving the mineral mixture must be within the riegd limits.

3.9.6 Physical — mechanical properties of the dsptiature

The asphalt mixture compacted into Marshall mouis155-1600C and mineral
mixture of extracted asphalt mass must comply défined requirements.

Deviations above the required values are prohibitedcase the deviations remain
permanent, the supervising engineer and the invdsoe to give their opinions in this
regard, so that adequate measures are launcheairitam the designed quality of the works,
I.e. to define the measures to be applied for ¢atlicun of the performed works.

3.9.7 Technology

3.9.7.1 Preparation of the underground

The asphalt layer can be installed onto an undergtohat is dry and not frozen. Prior
to the start of the works, the underground mugirbperly washed, cleaned with steel brushes
and blown clean with air compressors. After clegnih this underground, the evenness is
measured. In parts where the evenness of the uoded) level deviates more than 20 mm
against the designed, the contractor has to perfemmedy works in accordance with the
requirements from the project design.

Prior to the making of the asphalt layer, an enonlshust be applied at a quantity of
150 g of bitumen binder per m2. The type of emulglepends on the type of underground it
is applied onto.

3.9.7.2 Production and transport of asphalt mixture
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The temperature of the bitumen must be 150-170%@ fEmperature of the stone
aggregate must not exceed the bitumen temperatareif must not be above 150°C.The
temperature of the asphalt mixture in the mixingchiae must be between 150-170°C
(extraordinarily 175°C). The asphalt mass mustdered during transport. The basic load
of the vehicle must not exceed an axis load ooh0 t

3.9.7.3 Installation of asphalt mixture

The asphalt layer is installed with a finisher aukquate tools — rollers, based on
technology approved at the test surface.,

The temperature of the asphalt mixture at sitensfaillation may not be below 130°C
or above 175°C. The asphalt layer is rolled uhgl tequired compactness is achieved, which
is controlled at site with an isotopic probe.

3.9.7.4 Joints between the surfaces
When continuing the works, after longer breaks arknor interruptions, the joint area
must be cut off clean, through entire thickness@ated with bitumen emulsion.

3.9.7.5 Construction works period

The carrying layer with specifications from thesehnical terms may be installed only
when air temperatures are above 5°C, there is imat o the air temperature is minimum
10°C with wind. The asphalt mixture may not be atietl if it is raining or foggy. The
underground temperature may not be below +5°C.

3.9.8 Quiality control

3.9.8.1 Preliminary tests and analysis of asphafture

Prior to the beginning of the works, the contradtoobligated to order a study on
asphalt mixture at an independent and authoriziedrddory, which must fully comply with
these technical terms. Absolutely no work may begiil the contractor submits this
preliminary asphalt mixture for approval by the erysing engineer. Attestations and
certificates on the basic material and preliminasphalt mixture may not be older than 6
months. In case of changes in quality of basic nase the contractor must immediately
propose the supervising engineer a new mixtureafggroval, but before using such new
preliminary mixture.

3.9.9 Tests of physical — mechanical propertighefasphalt mixture and installed layer

These tests will be done by the operational lalooyat
e At the beginning of the works and
e Every 2000 m2.

Asphalt mixture behind the finisher. The compassneontrol and control of cavities in the
asphalt layer is done by sampling core pieces fiioenfinished asphalt layer, at the same
point where from the hot, just distributed asphmdhind the finisher already samples were
taken.

3.10 CONSTRUCTION OF A LAYER OF ASPHALT CONCRETE (A B 11)

3.10.1 Description
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This item contains purchase, preparation and iasi@h with compacting of asphalt
concrete in a thickness of 4cm. The base for gettimthe technical terms for this item is JUS
U.E4.014.

3.10.2 Basic materials

e Crushed, high quality stone in fractions 2/4*mq8 mm, 8/11 mm,;
e Crushed sand 0/2 mm (carbonate);

e Stone powder of a carbonate composition;

e Bitumen Bit 60.

For sand, high quality crushed sand, produced brdak mass of carbonate composition
must be used.
The sand must comply with the following properties:

e Sand equivalent is min. 60%

e The sand must be free of clay clumps
e The sand must be free of organic impurities
e The sand may not clump

For stone powder, carbonate stone powder |. cladsraaccordance with JUS B.B3.045
must be used. Powder made of crushed dolomite isoakt recommended, because of less
biding properties onto bitumen. Prior to the wotke contractor must obtain a certificate
issued by an authorized laboratory in respect ef gality of the rock powder, which
guarantees the quality.

As binding material, bitumen Bit 60 in accordanaehwJUS-u U.M3.010) to be used
or polymer bitumen with a certificate issued byaamhorized institution.

3.10.4 Composition of asphalt mass

The quantity of binding material that is necesdarythe asphalt mass to accomplish
the wanted values is defined by laboratory analysi®orm of drafting an overview of the
composition and properties of the preliminary afjpinass mixture.

The optimum quantity of bitumen in this asphalt aie should not be below 5.0%, to
prevent early fatigue of the asphalt concrete.

3.10.5 Physical — mechanical properties of the asphixture
The asphalt mixture compacted into Marshall mo@ti455-160 °C and the mineral
mixture of extracted asphalt mass must comply dékigned terms and properties.

3.10.6 Properties of installed wear layer
The installed layer of asphalt concrete must complth demanded properties.
Deviations above the defined requirements are piietul.

3.10.7 Construction technology

3.10.7.1 Preparation of underground
The asphalt layer can be installed onto an undergtohat is dry and not frozen. Prior
to the start of the works, the underground mugirbperly washed, cleaned with steel brushes
and blown clean with air compressors. After clegnif this underground, the evenness is
measured by the supervising engineer. In parts evtier evenness of the underground level
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deviates more than 15 mm against the designed;athigactor has to perform remedy works
in accordance with the requirements from the ptajesign.

Prior to the making of the asphalt layer, an enounlsnust be applied at a quantity of
150 g of bitumen binder per m2. The type of emulglepends on the type of underground it
is applied onto.

3.10.7.2 Making and transport of the asphalt mixtur

The asphalt machine must be equipped with a siekeeye 16 mm, which will
separate unwanted, bigger fractions in the mimarature. During production it is prohibited
to use the reject stone powder.

The temperature of the bitumen must be 150-160%@ fEmperature of the stone
aggregate must not exceed the bitumen temperatareit must not be above 150°C.The
temperature of the asphalt mixture in the mixingchiae must be between 150-170°C
(extraordinarily 175°C). The asphalt mass mustdyeered during transport. The basic load
of the vehicle must not exceed an axis load o0 t

3.10.7.3 Installation of asphalt mixture

The asphalt layer is installed with a finisher adkquate tools — rollers, based on
technology approved at the test surface.,

The temperature of the asphalt mixture at sitensfaillation may not be below 140°C
or above 175°C. The asphalt layer is rolled uh#l tequired compactness is achieved, which
is controlled at site with an isotopic probe. Whemtinuing the works after longer breaks or
interruptions, the joint area must be cut cleantagated with bitumen emulsion.

3.10.7.4 The period for performance of these works

The wear layer with specifications from these techinterms may be installed only in
the period April 18 to October 18, i.e. when air temperatures are above 5°C, trermf
wind or the air temperature is minimum 10°C witmeki The asphalt mixture may not be
installed if it is raining or foggy. The undergrautemperature may not be below +5°C.

3.10.8 Quiality control
See description for quality control for bituminizgdavel BNS22.
3.10.9 Measurement and payment

Calculation based on m2 of really installed asplagir of thickness d=4cm or calculation in
tons, if the thickness of the layer varies.

3.11 INSTALLATION OF CURBSTONES

The installation of curbstones is done in a freshceete layer, type MB15, with side
formwork, all in accordance with the elevations amiensions from the project design. The
concrete underground must be done on top of a quelji compacted and tested tampon
layer.

The curbstone is industrial type product, in a inggane, with a concrete core made
of aggregate and Portland cement. White curbstomes have visible surfaces made of white
concrete in a thickness of 3 cm, and processedgwiitialing.

The quality of the curbstones and their productimmst comply with the technical
terms for concrete. The concrete curbstones are miacbncrete MB 50.
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The curbstones are laid with 1 cm wide jointsetiliwith cement mortar R=1:3, with
processing of splint that is pulled in for 1 cm.eTimounted curbstones may have a tolerance
of 0,5 cm from the designed absolute elevationtgoin

4. TECHNICAL TERMS FOR SETTING UP  TRAFFIC
SIGNALIZATION

4.1. VERTICAL SIGNALIZATION

1. The technical terms apply to the elements dicadrtraffic signalization for traffic signs on
roads.

2. The setting up, usage of signs on roads is eefity various regulations and laws: The Law
on basic safety for traffic on roads, the Law cad® and the Regulation on traffic signs along
roads.

3. The technical terms for the making and testihgraffic signs on roads are defined by
Yugoslav standard YUS.Z.S2.300 to 308. The starsdaethte to traffic signs made of
ordinary material (color) or retro-reflecting mass and signs with interior or exterior
illumination.

4. Elements and their dimensions for graphic preagem of traffic signs on roads or direction
signs are defined by Yugoslav standards YUS.Z.92t8322.

5. The basic geometrical shapes of signs on rogstréangles, circles, rectangles, squares
with arrow-shaped ends and octagonal.

6. Deviations from the defined dimensions is alldwg to 2%. The overall symbol or
inscription impression may not be changed in cds#laowed deviations. Numbers and letters
used on such signs — instruction or direction sigmsst fully comply with standard
YUS.U.S4.201 to 204.

7. The colorimetric and photometric properties lod taterial for the traffic signs on roads
are also defined by standard YUS.Z.S2.330.

8. Traffic signs and boards/panels may be of thleviitng materials: steel sheets, aluminum
sheet or plastic, with or without glass fibers, @nthe condition that the required strength of
the sign is met, and its durability under variotma@spheric impacts.

9. Traffic signs and other panels and boards amenta withstand all weather impacts and
temperature ranges -40 do +50 C as well as relatnisture up to 95%.

10. The background colors of these signs and ploeisis and all elements of fixation of
such signs are grey, without gloss.

11. Set up signs must be secured against turningpgement.

12. Traffic signs are set in such a way that thiine surface deviates from the horizontal for
a maximum 3 to 5% in the field of the normal liogvards the road — path axis.
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13. Traffic signs may not show any visible elememed to fixate them onto supports or
show any visible signs of damage.

14. The support elements of traffic signs onto postist form one body with the sign or the
connection onto the support is established witbwsr rivets or by welding.

15. The durability of a sign must be at least 5rydeom the date of setting up, i.e. seven
years from the date of production.

16. Works on setting up signs of all types corggimrchase and transport of these signs,
excavation of foundation holes, concrete pourirtg Buch foOundations, setting up the posts
into the foundations and painting of posts withafiset up of the signs.

17. Signs must be set up in such a way, that tbeier edge is at a height of minimum 2

meters, when these are placed into the pavement,10 meters on other underground (lawn)
and at a minimum distance of 0,20 meters from tinind) lane edge and the nearest sign
edge.

18. Payment will be done per piece of set up sigrthe previously agreed individual unit
price depending on dimensions and methods of gatfirthe signs.

4.2 HORIZONTAL SIGNALIZATION

1. These technical term for the elements of hotalosignalization mainly refers to setting up
adequate marks signalization onto the ground seurfac

2. The technical terms for materials used for mmykasphalt and concrete surfaces and the
traffic — technical properties of such signals oaffic surfaces are defined by Yugoslav
standard YUS.Z.S52.240.

3. Only those materials may be used, that can pe@eraffic — technical properties and
quality ensuring good visibility both during theydand night, while operating vehicles and
that have the required roughness of surface arabdity under all conditions and during the
defined time. The properties and quality must cgmpith the traffic load on the marked
surfaces.

4. Composition of the materials and the settingihese signals on the driving surface must
ensure the reflecting nature and properties of sigiits and markings.

5. The type, shape, dimensions, colors and positidrsignalization on driving surfaces and
their meaning are all defined by standards YUS. 28l to 234 and the Regulation on traffic
signs on roads.

6. Changes of defined forms and shapes of sucts signthe driving surfaces based on
Yugoslav standards — like deformations of signgroper marking procedures or usage of
other elements is prohibited.

7. Marks that do not comply with the defined shamesl forms must be removed
permanently.
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8. After application of the signs and markings otite driving surfaces, the period of time
until traffic may pass over the freshly set signd anarkings is maximum 45 minutes.

9. Works are done during dry weather, at air teapees of +10°C to +30°C, relative
moisture of air of max. 85%, and a temperaturénefdriving surfaces +5°C to+45°C.

10. Prior to application of the paints, the surfacewhich the paint is applied must be dry,
clean, without dust, salt, oil or other greas@stavhich must be all removed.

11. On newly asphalted roads only temporary sigag{ings are applied, which are replaced
with permanent ones after stabilization of thedephalt layers.

12. Preparation of the driving surfaces that amy veugh is done with brushes, air cleaning
or washing. Very smooth surfaces, worn surfacesoofcrete or asphalt must be previously
stabilized by surface grinding or impregnated.

13. The minimum thickness of the dry layer of tHendayered signs/markings is for
longitudinal lines 0.200 mm (to 4000 vehicles/dagyl 0.250 mm (above 4000 vehicles/day)
and for across going markings and signs (line6@mm (to 4000 vehicles /day) and 0.300
mm (above 4000 vehicles/day).

14. In case that more than 10% of the surface utidesigns/markings — traffic lines has a
layer below the minim defined thickness, thesenaypé paint must be repaired, i.e. redone.

15. Equipment must enable application of reflectiadls by spraying, which contributes the
visibility of the lines and signs at night, but@lsontributes their life span. If paint mixed with
glass balls is used, a surface application of leaits the just applied layer must be done.

16. The signs and lines on the driving surfacestresdone in accordance with the project
design and in compliance with vertical traffic sajjmation.

17. Works on setting up the horizontal traffic Bhand signs consists of: purchase and
transport of adequate paint and other materiapgregion of the underground for application
of the paint, application of paint and insurancethe drying period.

18. Payment is done based on unit of paint (magjin@pplied in accordance with the
standards and project design, as per contract faideese items.

5. LAYING HUMUS ONTO THE EMBANKMENT, SLOPES AND THE PATH
DIVISION STRIP

5.1 Description

On the slopes of the cuts and the embankment atfi istrip dividing the pedestrian from the

cycling path preparation works for brining in oethumus layer have to be done. The layer
under the shoulders must be brought to the requetedation and then the humus layer
installed in a thickness defined by the projectigiesafter which it is leveled and compacted

at site.

5.2 Construction works
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The humus layer to be installed immediately aftempletion of the embankment of the cut
through. Prior to the installation of the humuselgyfor achievement of stability, the
following basic requirements must be met:

e Surface water from the intake hinterland must beepted in a controlled way and
properly managed/directed away

e Slopes of the embankments, especially the cut ¢giraaust be roughly leveled so
that connection to the vegetative protection isiied

e After completed installation and processing oftthenus layer, grass must be seeded.

Deviations of completed elevations in respect effihal surface of the embankment top are
t1lcm in regard to the designed surface from thgeptalesigns.

For filling in and installing of the humus layer aterial from a borrowing site to be
used. Humus must be used that guarantees stamlitydurability of plant life. Seeding of a
lawn in humus to be done in accordance with thelkeaping project design.

5.3 Approval of works

Acceptance of completed works will be done by tlhwpesvising engineer based on the
defined quality terms and these regulations. Qtiastfor calculation of works are defined
based on m2 of really performed works within thejget design for this item.

. HYDRO-TECHNICAL WORKS IN THE EMBANKMENT
CORRIDOR

1. INTRODUCTION

Here we speak of the hydro-technical installatibmater and fecal sewerage) within
the promenade object with the cycling and pedestgath and all other accompanying
facilities and river bank reinforcements, i.e. thater protection area along the right river
bank of Tara, section Stréki krs to the bridge over river Tara.

Of existing installations near the constructiom sites the city water pipeline PEHD DN110,
at the existing Sports hall.

1.1. PROTECTION OF EMBANKMENT AGAINST RIVER FLOODS OF THE TARA

1.1.1 Protection of the right river bank at Stilelkrs

The protection of the river bank must be done sidfitly, by placing anchoring trees
with bigger treetops along the right river bank doning a proper slope of this bank. The
current river bank is very steep and consists s Imaterial, so that wetting of this area is
sufficient to break away particles and the bankpgyrnfalls off.

The excavated soil from shaping of the slopes [téilled onto the set trees.
The trees to be planted from down-flow towards wpfbew side, turning the branches
downstream. Up stream, the next tree covers theches of the tree down-stream. The trees
are connected with each other with steel ropes.

The anchoring of trees is done with reinforced cetecanchoring blocks, dimensions
60x60x60cm, onto which the trees are attached nojtles.

The length of river bank to be temporarily protecia such a way is approx. 50
meters.
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1.1.2 Protection of the slopes of embankment tosvérd water flows

The solution that gives a good protection of théankment slope is the setting up of
a row of gabions — wired cages along the bottoth@flope towards the water flow.

Gabions of dimensions 100x100x300 cm. The cagdswisufficiently reinforced on
the edges, so that a proper structure can be isstaddl The gabions will be filled with
crushed stone, whereas this stone is nicely laithervisible sides to create the impression of
a constructed stone wall.

Behind the gabions — cages is a humus layer thelb&planted accordingly.

1.2. WATER PIPES

For the supply of the designed objects, toilet gmdblic fountain, a pipeline of
diameter @100mm, with a length of 1416.0m is plahraid on the left side, towards the
Tara river, immediately at the cycling path.

The connection between the newly designed andxistirey PEHD DN110 pipeline
will be done through a joint/connection C8. Alsm connection point C7-11 another
connection to the existing pipeline PEHD DNG63 iarpied.

Speaking of objects along the water pipes, caiore@oints are planned for these —
the toilet and public fountain- through secondaipefines of diameter O20 and O50. Water
meters will be installed at these connection poiyfze R 1“ for measuring the water
consumption in the future catering objects. Indbenection points C2, C3, C4 and C5 fitting
pieces will be installed for future development axgansion of the water pipe grid.

Two air valves are planned in this pipe section ané outlet at the horizontal
breaking point of the plane elevation levels.

It is planned to install five above ground hydrambs firefighting vehicles and
firefighting actions.

The material of the planned pipes is polyethylefiehigh density, class 100 for
operational pressures of 10 bar (PEHD PE100 PnrLOba

1.3. FECAL SEWERAGE

Fort sewage of waste water from the planned objadiscal sewerage is planned, of a
diameter @200, which is laid in the green divisgirip between the cycling and pedestrian
paths.

The material of the sewage pipes and collectoradteswaters is PVC, class Sn4.

The basic properties of this main waste water ctaleDN200 are:

- a length of approx. 888,0 m;
- pipe profile PVC DN 200 mm, load bearing Sn4
- longitudinal inclination of pipeline i=5.0%o.

Along this waste water collector a total of 33 sten shafts are planned, the pattern
of which is conditioned with technical criteria wfaintenance and connection of individual
objects onto this network.

For each revision shaft the inlet elevation is mksfi and the elevation of the bottom of
the connecting pipe.

Circular revision shafts will be constructed alahg sewerage, their body made of
reinforced concrete pipes of a diameter O1000.uGirclids will close these shafts, with a
joint connection between the lid and the frame.

Page 18 of 32



Promenade Kolasin March 2012

2. TECHNICAL TERMS FOR CONSTRUCTION WORKS

2.1 Preliminary, preparation and final works

The contractor must organize the site in such a thay access is enabled to the
location, but at the time traffic may not be obsted if possible.

Prior to the beginning of the works, the wider amasst be marked, then cleaned of all
obstructing elements. All material from the subjeatite corridor, shrubs and other small
plants to be removed and disposed at a designatetfill. When the area is cleaned and
prepared, the contractor will mark the profilestioé designed route corridor in presence of
the supervising engineer with wooden pegs or pannasphalt and concrete surfaces. On this
a protocol will be drafted. After this and if dedih by bill of quantities, manual excavation
works on narrow trenches will start across towdinésaxis of the pipeline, to define the exact
location of existing installations.

2.2 Excavation works

After marking of the designed route corridor, tieplaalt and concrete surfaces must
first be cut mechanically and then broken off. Bnbe done mechanically or manually,
depending on possibilities, type of ground andaefand the vicinity of other installations.
All excavation works must be done to elevation ®idefined by project design and the
elevations will be checked and approved in writimghe construction works log book by the
supervising engineer.

All data that won’t be available at a later pointtime must be presented in sketches,
profiles and sufficient elevation points enteretb ithe log book and land survey situation of
the area, all to be verified by the supervisingieegr in the “as built” project design. The
sides of the excavated zones must be cut in agbtréne, either vertical or in a lope; the
bottom must be leveled at designed elevations waithaccuracy of + 3 cm. All potential
supports, subsequent supports, pumping of groundsusface waters, heavy working
conditions (obstructions by ground or above grouredallations, roots and similar) are all
included in the unit price of this item. Performedrk and used material on insurance of
adjacent buildings is not charged separately bulisady contained in the unit price of
excavation works.

Excavated material to be disposed at a designatedfill or deposited along the
trench, at sufficient distance so that communicatis enabled through all phases of
installation and testing of the pipeline. Calcwatibased on m3 of excavated material
includes: all work, material, machinery, transpgotential support structures, marking of
objects, survey for calculation of quantities, pumgpof precipitation or ground waters,
proper cutting of the side walls of trench, levgliof the bottom at an accuracy of +-3cm,
loading, transport, eventually basic leveling & Surrounding area and tidying of the landfill
and other works from this description and works essary to complete this item of
excavation works.

2.2.1 Procedure of making the bedding layer afiddilup of the trench

On the leveled trench surface a bedding of finalsémactions 0-4mm is applied at a
minimum thickness of 10 cm, so that the pipes carai on top of it. After the pipes are
mounted, fine sand is filled in around and on téghe pipes (fraction 0-4 mm). Even the
trench is filled with this fine sand; the pipes slibnot be covered by sand in their overall
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length until they are tested onto operational pressThis means that initially 2/3 of the laid
pipes are covered with this sand, all connectirigtpfoints must remain freely accessible.

After successful pressure test and after land sgun@asurements for the cadastre map
of underground installations, the joints are coudevéth a protective layer of sand, with
mandatory compacting. If not differently defined tdgsign, the thickness of this protective
layer is minimum 10 cm.

Further filling of the trench is then done with el that was originally excavated or
a tampon in layers of up to 30 cm thickness. Aiftstallation of each individual layer, the
trench is compacted with a vibrating plate up sndiemanded density/compactness level.

2.2.2 Quiality control

Each layer installed into the trench must be congshdo designed value. The
compactness is defined by the density module Mgresented in JUS M.B1.046. The place
and number of control tests is defined by projessigh. When constructing underground
installations on existing roads and surfaces, wheyereconstruction of the top layer is
planned, the following conditions must be met aeled elevation point of the lower layers:

| under traffic surfaces
a) minimum required compactness 95% (see JUS 03B}) or
b) minimum required module of density Ms=350N/mfse JUS U.B1.046)

[l under pedestrian paths and green areas:
a) minimum required compactness 92% or
b) minimum required module of density Ms=250N/mm2

2.3 Concrete blocks

Basic contents (aggregate, water and cement) naraply with JUS standard for
composition of concretes type MB 10 to MB 30. Thlmmarete must comply with the basic
requirements of this norm. A special requirementasnpactness and frost resistance. In
principle, all concrete must be poured mechanicdihsed on previously established, good
work organization. Nourishment and maintenanceooiccete to be done at least 7 days from
the date of pouring based on adequate provisions.

The chosen type of cement will not be changed withmrevious approval of the
supervising engineer. Copies of the cement plariificates must be submitted in time for
each batch and delivery of cement.

The aggregate must be hard, strong, stable and €leashed gravel or crushed stone
containing a maximum of 0,5% weight of flat, elated and crushed particles. All fractions
have to be presented in defined proportions. Waged must be of drinking quality, clean,
free of oil and grease, acids or damaging quastitieorganic substances. Basically, only
water from the city water line may be used. Storajeement, aggregate (fine, especially
bigger fractions) must be done in accordance wegulations on protection of stone
aggregates against humidity, dust, mud and orgaaiterials. The quality test of poured in
concrete is done successively, during the instafladf the concrete. The analysis of the test
samples must be done by a verified institution thaelected based on approval and consent
by the supervising engineer. Three sample culraég$ting the concrete quality will be taken
from each 20m3 of installed concrete, for each typeoncrete. The cubes must be marked
with the date of production, a number and markhef sgample and the place of installation.
The strength test and pressure tests on such sanips to be done after 7 and 28 days of the
date of installation.
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When installing the concrete, special care mustghen to the prevention of
segregation of concrete and also prevention tleafreee fall of concrete when poured is less
than 2 meters. The speed of concrete pouring neuatjusted in such a way that at any given
moment the concrete remains plastic. Concrete ithainly partially bound or contains
unwanted substances may not be installed. Themmpofi concrete must be done with usage
of mechanical vibrating machines. The measuredot® in production of concrete elements
may be a maximum of +/-1 cm.

Concrete objects during the construction of watstribution pipelines and pipeline
networks are the foundations of revision shaftsgd rautlets, blocks for support of pipes and
similar elements.

Calculation and payment will be done based on 1m#equ in concrete of a certain
type into a certain objects — element of the watgply network, all based on descriptions
from the bill of quantities. Unit price includesethmaking, setting up and removal of
necessary formworks and all other works and costsdre usual for the construction of such
objects — elements and which may not have beerifiggkin the bill of quantities.

2.4 Installation of pipeline

The construction and installation of all parts lektitem must be completely done in
accordance with the project design. Any deviatioont the design is allowed only after
previous, written approval by the designer. Allieges must be properly evidenced.

The used and installed materials, equipment, gitietc. must comply with valid
technical regulations and terms from the Contraot,that the contractor carries all costs
caused by non-compliance with these terms and §ions.

2.4.1 High density, polyethylene pipes PEHD

2.4.1.1 Production of pipes

The pipes are made of polyethylene, in a qualitpglging with JUS-G.C1.300. The
pipe quality is controlled in accordance with reggmients contained in JUS G.C6.601, JUS
G.C6.602, JUS G.C6.500, JUS G.S3.502. and JUS & 83.

2.4.1.2 Transport
Polyethylene is a very elastic and tough matefaspite this, the pipes must be
handled very carefully, since they are softer tmetal and damages are possible.

2.4.1.3 Storage

Pipes are stored in the open. For storage overyeag the pipes must be protected
against sun. All pipe ends must be closed to prtepenetration of impurities and the pipes
must not be stored near sources of heat or fuelear heated spaces. Any contact with acids,
paint or similar substances must be prevented.

2.4.1.4 Installation of pipes

Polyethylene pipes may be laid into, onto and abibneground, as well as under
water (se details in JUS G.C6.605.).

For installation of these pipes into the ground trench depth must be 0,8 to 1,0
meters, depending on the ground properties. Whessirg over traffic surfaces or water
flows, the depth of the pipe trench must be adfustecordingly and additional, protective
pipes casings must be used.

The pipes should not be installed at temperaturasonind 0°C.

Page 21 of 32



Promenade Kolasin March 2012

If the outside temperatures are near to 0°C, papesstraightened from their transportation
rolls by heating with air up to 100°C.

The pipe trench must be 50-60 cm wider than thepghameter. Pipes are never laid
onto a layer of stones; they must always be placgd a sand bedding of 10-15 cm thickness.

The linear heat expansion coefficient of polyethglenust be taken into consideration
(2 x10-4/K). This is why the pipes are loosely atistd into the trench.

IN case of changes in routes directions, the mininmermitted diameters for bending
of such pipes must be taken into account for vartemperature ranges.

Pipes laid into a trench are covered by sand @ firaterial without any rocks, to a
height of 30 — 40 cm above the upper pipe ridgdwe filled in material must be properly
compacted to fill all hollows and cavities arouhd pipes.

The pipe joints to be covered with material onlieafsuccessful pressure test of the
pipes are completed.

2.4.1.5 Connecting polyethylene pipes
Polyethylene pipes can be connected in accordaitbe)lWS-G.C6.605.

2.5 Testing the installed pipes on pressure

The pressure test of installed pipes is limitedinme and based on it the accuracy of
the installation of the pipes is tested, whereastéist enables to detect any faults or damages
during transport and installation of pipes.

2.5.1 Test preparation

2.5.1.1 Definition of test section length

The maximum length of the tested pipe section shaot exceed 500 meters. IN case
of significant inclined sections, such portions trhes used that at least in the highest point the
operational pressure is accomplished. At the lowgsline point the test pressure must be at
least 1,5 x the operational pressure.

2.5.1.2 Supports and anchoring

At the ends of each section the pipes must be stgzhoi.e. the pipeline must be
properly supported before it is filled with wat&harp bends, ends, joints and fittings must be
supported with concrete anchors already duringristallation of the pipes.

Supports at the ends of sections are removed dtdy @omplete depressurization of
the pipeline.

2.5.1.3 Filling the pipes with water

The pipes must be filled with clean water in ortteremove possible remaining air
completely from the pipes. This is very importamt pipelines laid onto a configured ground,
where the pipeline goes up and down — hill, simeedir in the pipe during pressure test with
water, negatively impacts the flow and resultshef test.

2.5.1.4 Pressure measurement

For pressure measurement previously checked maemnetust be used with a
pressure scale enabling measurement accuracy kp@m2.

At the lowest point of the tested pipes sectiom, pipeline, a control manometer will
be mounted, while the main manometer is to be dlaear the testing pump.
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During the pressure test, the contractor must lsavevailable team of installation
experts at site and the test must be attended! lauttorized persons who will sign the test
protocol.

During the test all other works in the tested sectirench are prohibited, i.e. any
works on the subject pipeline due to safety reasons

2.5.1.5 Preliminary test
After the pipeline is completely or only a sectiinit, filled with water, it needs to be
placed under operating pressure, at the air valmesd air must be released if any remained in
the pipeline. The decreased pressure due to agselmust be increased again onto operating
pressure of the pipeline. All joints must be chetked possible damages or faults remedied,
whereas the preliminary test must be repeated diiretion of the preliminary pressure test is
12 hours. Every 2 hours the preliminary pressuiedseased onto the operating pressure.
Maximum allowed temperature for pressure testir2pisC.
Since the volume of the pipes under pressure expdundng the first 12 hours of pressurized
pipeline, water needs to be added accordingly.

2.5.2 Testing

2.5.2.1 Test pressures

Depending on what we use to test the pipeline,weat test method is applied, we
also have required test pressures:

If testing with air or air under water the testgzare is pi = 0,6p
At water tests the test pressure is pi = 1,5p
Here p = operating pressure

At air tests it is considered that the pipelinelséahe test pressure remains constant
at least for 1 minute.

At tests with air, under water the pipeline sehtbe test pressure remains constant at
least for 2 minutes and that no air bubbles emergjee water.

2.6 Cleaning, disinfecting and flushing the pipelia

All objects of the water pipes system must be tksited prior to usage. During the
constriction works the contractor must maintairaolénsides of the pipes and equipment.

Prior to the disinfection and flushing of partstieé water pipe system, the authorized
person of the city sanitary department must beriméal about the time of these works.

In order to simplify the flushing and disinfectiaf the water pipes and still to
maintain efficiency, it is necessary that all pastslt into the system are clean as possible
(from pipes, joints, fittings...) and that during timstallation of these elements all measures
are taken to prevent impurities entering into tipep system and subsequently the water.

The concentration, quantity and time of keeping ¢hioride solution in the pipes,
tanks and similar is defined by the authorizedesentative of the city sanitary department.

2.6.1 Flushing

The flushing of the water supply pipes is done raftempleted pressure test.
Exclusively drinking water may be used for thissfiing. Efficient flushing of the pipes may
be achieved only if the water flow speed is mii. hysec. The method of flushing depends
on number of outlets from the pipe. If the pipes &id downhill, the flushing starts always
from the higher positioned point.

Page 23 of 32



Promenade Kolasin March 2012

Flushing is done until clean water is flowing thgbuhe outlet. If clean water appears
at the outlet within 20 minutes from the beginnibfigthe flushing, then the flushing must
continue so long that the water flushed throughpipes reaches the defined volume of water
for flushing operations.

2.6.2 Disinfection

To successfully perform pipeline disinfection, theter with defined content of
chloride must remain for a certain time in the gipghambers, tanks etc., i.e. 24 hours.

Flushing and disinfection of the water pipeline teys is done exclusively in
accordance with the valid sanitary regulations ander mandatory presence of a qualified
and authorized representative of the city sanidepartment.

The doses of chloride should be within the limifsabowed concentration. In each
individual case this doses of chloride is legakyided.

The minimum duration of the disinfection procedise30-60 minutes. Parts of the
network that are not disinfected must be separfated the network.

A protocol is kept on adding chloride into the waded this protocol is to be verified
by the authorized person that controlled the desitibn procedure.

2.6.3 Flushing

After expiration of the time defined for succesglidinfection, the pipes and system is
flushed with drinking water, treated with chlorid=mming from the water supply network of
the city. Flushing to be done so long until theocidle content in the water doesn’t drop below
1 mg/lit. After completed disinfection and flushitige water pipes are ready for usage.

2.7 Delivery and installation of PVC sewage pipes

2.7.1 Production of pipes

The pipes are made of PVC, the quality of whicllesined by JUS-G.C6.502. The
quality of the pipes in respect of stability andrahility is controlled based on JUS -
G.C6.503.

2.7.2 Transport of pipes
PVC is a tough, sturdy material. Along with thieyhneed to be transported and
handled carefully, since damages are possible.

2.7.3 Installation of pipes

The trench bottom is to be excavated in the dedidime and elevation. The pipes
must firmly lean against the 10 cm filled in finansl bedding. The pipe must be over the
entire width of the trench with layers of fine safitie pipe is covered with fine material from
the excavations in a layer of 30 cm thickness allogaipper pipe ridge.

Compacting of layers is done manually. Mechani@ahgacting is allowed if layers
are thicker than 30 cm. The minim thickness of ldyer above the upper pipe ridge is 100
cm.

In case of changes in the route of the pipes, timmmm bending radius of the pipes
must be taken into consideration. This radius igaé¢o the 300x nominal diameter of the

pipes.

2.7.4 Connecting the pipes
The pipes are connected with an insertion pockstegy and rubber sealing ring.
Pipes of diameter DN110 to DN200 use rings madgyofhetic natural rubber marked GP.
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Before the usage, i.e. installation of the piped thie outside parts, the inner surface of
the insertion pockets must be cleaned, as welhasealing ring. The ends of the pipe are
coated with a lubricant and then inserted with staming to the end of the pocket. Some
pipes have prefabricated depths of insertion.

2.7.5 Processing of pipes

The pipes may be cut with a fine saw blade, in otolget a clean cut.
After removal of the cut off part, the edges of tue must be ground. The angle of grinding
the edges is some 15°.

2.7.6 Connections onto shafts

Since PVC pipes are not connected onto concretareothr, in order to establish a
water tight connection between the pipe and therete, i.e. the shaft, an insert must be
made.

The groove of the insert is given a rubber sedl ¢heates the water tight connection.
The end of the pipe inserted into the connectngeiit is lubricated for easier mounting.

2.8 Hydraulic testing of the sewerage system

After construction a sewerage network, the netwoust be tested to check the quality
of the works.

The testing of the pipeline of the sewerage is damer covering of the pipes in the
trench. In ground with high ground water level® tast is done by measuring the quantity of
water penetrating the pipes at the overflow thaetsinto the trench at the downstream shatft.

When the ground is dry, the test measurement catobe in two ways. First method
is to test two neighboring sections for three revishafts. At the end shafts the network is
closed and through the medium shaft the pipesiléd ith water at defined level. Now the
joints are checked for water tightness and maiirtgia constant water level in the shaft over
a period of 30 minutes.

3. INSTALLATION OF GABIONS

The mounting of gabions and Reno mattresses musiobe in accordance with these
Technical terms and instructions of the manufacture

3.1 Procedure

3.1.1 Gabions filled at site

e The gabions are opened and laid onto a hard surface

e The front, back and side walls and the diaphragenlifted into upright position to
form a basket

e The upper edges are secured with thick wire. Tlgegdo be connected with metal
rings or strong wire, starting from the top downegrRings are placed at distances of
20 cm, manually or with pneumatic stapler SC-50.

e The gabions are placed in a row, onto an even curénd all baskets are now
connected before being filled with material (sanay\as above). The principle is that
at least one gabion is empty in front of the onedpélled with rocks.

e The gabions are filled with rocks, 50 — 75 mm abtive top cage level to allow
settling based on own weight.
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e If necessary for aesthetic or other reasons, tihéoga may be filled under tension.
The gabions are tensed with loads distributed dkerentire upper panel of the
gabion, connected to the first cell that is anctioneposition.

e Gabions with exposed fronts are filled 2/3 of tleght, where at every third a cross
reinforcement with wire is applied

e After filling, the cover is closed and fixated agpall edges with the diaphragm, rings
or wire.

e It is mandatory to connect every gabion basketh® adjacent one at all contact
surfaces.

3.1.2 Pre-filled gabions

e Gabions are made in the above described way, btlt widouble loop. It is
recommended to make another, little bigger frameviich the empty element can
expand.

e After filling, the horizontal ends of the net akethop are cut off and reinforced with
steel bars of 20 mm diameter if demanded, to miairitee shape when lifting a full
element. After positioning the steel bars to beaesd.

e Lifting of elements of a weight up to 3,6 t/m3disne with a special frame and lifting
ropes

3.1.3 Filling of mattress at site

e The mattresses are laid and set up on a hard uodent)

e The side walls and diaphragms are lifted into uprpsition and connected

e The mattresses are placed into final position amhected to the adjacent elements at
all contact surfaces

e Each compartment is filled with stone, startingnirthe bottom of the slope upwards,
until all are completely full

e After filling, the cover is placed into positiohen connected to the side walls of the
diaphragm at the contact edges.

. ILLUMINATION OF THE PROMENADE

1. TECHNICAL DESCRIPTION
1.1selection of equipment and adequate input parameter

For the promenade along the right river bank ofiTiawas found that lamp-posts with
pre-connecting devices , positioned on 4,5 metégh posts and a distance between the
lampposts as given in the drawings completely fiegishe needs. Because of the location of
this object and the promenade length, an averagiarie of 20 met between the lampposts
has been defined.

The lamps and posts are marked with numbers odrtwings.

1.1.1 Technical specifications of lamps
The technical specifications of the lamps are giuerthe project designs, with a
photometric calculation.

1.1.2 Post — support of lamp
For the post, a post has been chosen that is sitnilane attached to project design.
The post has a height of 4,5 meters, without tiae li
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The concrete post foundation is dimensions 0.66xx00.6 m, made of concrete type
MB20. Together with the posts the anchors witrewsr must be ordered. Plastic pipes are
installed into the posts foundation of a diamete&d3anm, for the power supply cables.

At 1,2 m from the post bottom a latch is installéol installation of the
connecting/wiring plate with fuses. This spacelased by a lid, preventing access by non-
authorized persons and also protects the eleastallation against dust, weather and rain.

A winding lies at the bottom of the post, as cotioecto the potential equalization
(earthing) strip.

The cable inlet into the post is done through pigspes @ 63 mm, installed into the
foundation of the post, before the foundation isrpd. Plastic pipes are installed in such a
way that their straight, even parts is parallethi traffic road and the pipes are at an angle of
45 degrees towards the vertical. On each post tpdgipes and in posts in which the cable
is manifolded, three pipes @ 63 mm to be installed.

Before the post foundations are made, the locatainhe posts must be precisely
marked based on drawings attached to the projetgm@nd if there are no justified reasons
for any relocation. Any change in the distributipattern of the posts must be previously
approved by the supervising engineer and invesibposts are vertical.

The verticality of the posts must be checked frarm hormal straights. The post must
be protected against corrosion and after two bpaint layers; two coatings of finish paint
must be applied (aluminum bronze).

The measurement sketch of the post with foundasigart of the project design.

1.3 Installations in the posts

In the lower part of the posts a so called conngqpiate is installed, which is made of
epoxy resin, for connecting the supply cableshat‘tncoming — outgoing” principle and the
insulated conductors for the wiring with the lamp.

The plates have input connectors on side for thplgucable, above them input
opening for fuses, i.e. connection with the lampe Ttonnection between these inputs is
brazed on all connection points.

Technical specification of the connecting plate:
- nominal voltage 0,6 kV

- test voltage 50 Hz 3,0 kV

- thermal class of insulation E

- maximum fuse current FRA - 16 A

The connection plate will be equipped with one f&$®A 16/4A (for the bulb). A
conducting cable type PP00 3x2,5 mm2 is used fanecting the plate with the lamp. The
location of the posts and the range of designaditation are presented on the drawing and
make some 36 meters.

1.4 lllumination and power supply systems

The project design defines a three-phase systepower supply for the designed
illumination equipment (every third lamp). In sualsystem the lamps are equally and inter-
changeably distributed on all three phases.

It is designed that the existing MBTS 10/0,4 kV 68gki centar” is expanded with a
new field of outdoor illumination that will contatitne equipment that is necessary for supply
and measurement of electricity for this systemudtioor illumination.
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1.5 Supply cable network

As supply cable for the connecting plates in thetgoa cable type PP 00A 4x35
0,6/1kV is used, based on in/out principle.

The power cable PP 00A 4x35 0,6/1 kV has a sofinaelum conductor, with a
seamless PVC insulation. The core of the cable isen®f wires and a layer of non
vulcanized rubber, while the cable casing is a $essPVC pipe in black color.

The supply cable will be laid freely in a trenclxcept in sections where it crosses

beneath the road, where the cable will. Be puledugh a PVC cable protect@r 110 mm.

The dimensions of the cable trench are 0,45 x m8The bottom of the trench must
be even. At this free cable laying, first a layésand is distributed over the trench bottom, in
a thickness of 10 cm, then the cable is laid atof. dhe cable is laid freely, without any
tension, with mild curving (amplitude of curves snmi0 cm) for compensation of
temperature impact and slight settling of the ugdmmd.

Prior to laying of the cable, the posts foundationsst be poured and then the cable
pulled through the pipes in the foundations, legviufficient cable length for connection
onto the plate in the post. The cable may nevehowt proper preparation measures, be laid
at temperatures below + 5 °C. When bending theecidgl minimum permitted radius must be
taken into account. The supply cables to be lataut any cable connectors.

At sections where the cable passes below the stradt the cable must be laid in

protective cable pipes, made of PV@, 110 mm. For this purpose, along the entire cable
trench a sand layer of 10 cm thickness is instgli@dpipe connections rubber rings must be
used). At all crossing points four cable pipes nhestaid (reserve) with distancers at every
1,50 meters.

Now another layer of sand is laid onto the pipedm@nst cover theses for 10 cm. Now
remaining layers are filled into the trench, withmgacting.

After laying the cable and before it is coveredha trench, the exact location of the
cable must be recorded, including the positionhef lampposts for the draft of the cadastre
map of installations, which is legally mandatory.

The filling of the trench in which the cable is sady installed is first done with a layer
of sand of some 10 cm thickness, then Gal- protecce installed (I = 1,0 m) or a similar
protection for the cable.

The protectors are placed along the entire lengthecable (except parts where the
cable is laid in the cable canalization), so tit protectors overlap in length some 10 cm,
covering the cable completely.

The remaining material for filling of the trench tise material from the excavation
works , which is installed in layers of 20 cm, maltyicompacted (a compactness of over
92% must be achieved), while bigger pieces musebmwved from the material.

After laying a first layer, a galvanized steelsis laid Fe/Zn 25x4 mm and connected
to the strips Fe/Zn 25x4 mm that are already putledugh the post foundations and
connected to the earthing of the supplying TS #f@mner station). This connection is done
with pieces of this strip “strip on strip” (JUS MIB36). Connection between the posts and
the strip - strip Fe/Zn 25x4 mm in the trench mstdone properly, over full strip surface.
The strip is laid flat in the trench.

When filling the trench care must be taken thatrtfagerial filled around the strip has
bigger humus content, for decrease of specific muloesistance. After the second layer of
excavated material is placed into the trench, atbegentire length of the cable, a tape is laid
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with a warning that beneath a power line (low vgpéteable) is positioned. The tape should be
plastic (same lifespan as the cable), red coloraaledjuate inscription.

After the trench is filled up completely, the siteist be cleaned and excess material
disposed at a landfill (the bill item contains aptisal to a landfill of up to 3,0 km distance), a
mark indicating the cable route is to be mounted @hdamaged or disturbed surfaces must
be brought into their original status. The markoi®e a brass plate, mounted onto a concrete,
irregular tube. It contains data on voltage andtimwsof cable, places of direction changes or
crossings of the supply cable with other cables atheér underground installations and all
other positions the supervisory engineer deemsssacg

Since there is not cadastre map of existing undargt installations and not knowing
the depth in which these cables are laid alongdhte of the supply cables, the project design
doesn’t show any possible crossings or parallelecab other installation routes, but only
rules are given the contractor must comply witkui€h installations are found:

- parallel laying of two or more low-voltage cablessame trench, their minimum
distance must be 7 cm;

- parallel lasing of a low and high voltage caliiesame trench — a minimum distance
of 20 cm must be established plus a division witicks (set upright) or another insulation
material must be insured;

-it is prohibited to lay parallel low voltage cabland telecommunication cables,
except if these have a horizontal distance of as$tl®,50 met. In case of crossing of these
cables, it must be under a right angle, but n& than 45 degrees. At the crossing of cables,
the power cable is always under the telecommumwicatable, at a distance of 0,50 met.

- it is not permitted to lay the low voltage cabieder or above a water or sewage
pipeline, except if the established distance ieadt 0,50 met. When crossing, the cable must
be adjusted in position to the position of the wésewage) pipe, with a distance of at least
0,3 met.

The route of the supply cable and the distributbthe lampposts is presented in the
installation plans of illumination.

1.6 Protection

Protection against high voltage contact is esthblisthrough a system of mutual
earthing (potential equalization). This system sablished by direct connecting of the
protective earthing of the lampposts (strip Fe/Bnx24 mm) with operating earthing of the
transformer station.

The resistance of operating earthing of the TSlew 2 ohm. The real resistance will
be significantly lower, when taking into considevatthe earthing of the lampposts that is
connected with the strip to the TS.

At the outlet in the cabinet of the public illumtizan fuses of 25A to be used.

At the connection plate PP-3 in the post, one ar melting fuses type FRA 16/4A to be
mounted.

2. TECHNICAL CONDITIONS

2.1 Introduction
2.1.1 List of applicable standards and technioglilaions

- Regulation on technical norms for electric LV idstéions (National Gazette SFRY No0.53/88)
-Yugoslav standards — Electric installations in ldings — safety requirements JUS
N.B2.741/1989

- International recommendations for illuminationtiaffic roads (CIE 115)
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- Regulation on technical norms for protection of gkids and transformer stations (National Gazette
SFRY No0.13/78) an d supplement to the Regulatid® @¥RY 37/95).

- Law on fire prevention (“NG Montenegro 47/92) ,

- Law on spatial development and construction (M@ tenegro 51/08 )

- General conditions for power distribution (NG Menegro 1/90) and other technical
regulations and recommendations for standardizatiahstributive network elements

2.2 Defined protection measures

For exact definition of location and the way thésgrg underground installations are
laid, the contractor will in presence of a repréative of the department in charge for the
individual subject — existing installation first dertake some test excavations of trenches. At
such locations these trenches must be excavatedathgnwith all safety measures applied.
Especially the existence of 10KV cables at the @ieeemphasized, which must be taken into
consideration.

After completion of the works, the laid installationust be checked and tested and
professional opinions obtained by an authorized/bod

By linking and connecting all lampposts in the nflmation installation with the
galvanized steel strip Fe/Zn 25x4 mm, the installatis protected against atmospheric
discharge.

The supplier of the posts must deliver evidencd tha posts (with lamps) can
withstand a wind speed of 90 daN/m2.

2.3 Technical conditions for the realization of theproject

The illumination installation is to be constructeaised on Law on construction (NG
Montenegro 51/08), as well as in accordance withtdthnical regulations, standards and
provisions.

Supply cables must be laid without any cable cotmmec— in one piece. The
installation of individual elements of the designestallation for public illumination must be
done in accordance with the technical descriptiod #he preliminary measurements of the
works from the Bill, attached drawings and instimies of manufacturers.

All equipment and materials that are used and neslintust comply with standards
(JUS) valid for the type of equipment, i.e. materia

When performing the works, the contractor must teétee not to cause damages to
existing underground installations or other obje@ise contractor must, after completion of
the works, to bring all disturbed, changed or dagdagbjects into their original condition
(concrete surfaces due to excavation works forecabhch and cable canalization).

The contractor is obligated to organize the testihtpe installation he installed and its
commissioning into operation. For this purpose ftabwl adequate tools must be secured.

After completion of the construction works, the estor must demand from the
authorized body a technical inspection of the catgal works — installations in order to get
the usage and operation permission. Without sueatipn permission the object may not be
introduced into operation and putting the instalatunder voltage is allowed only during the
test and the technical inspection.

V. LANDSCAPING
1. GENERAL

1.1 Climate characteristics
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Based on data published from the meteo-station $fold can be said that in Tara
river valley, where the city Kolasin is located l@asioderate continental climate.

Snowfall is frequent in the region of KolaSin. Theerage annual is 77 days with
snow, from October to the end of May.

In January and February the snow remains in Kollsiger than 21 days and very
often all the days of these months are with snokmo&t half of March has snow (14,8 days)
and almost as many days in December (11,4). Thenmuzx number of days with snow is
120 days and a minimum is 37 days per year. Be#idédhe snow can be as thick as 150 cm.

1.3 Geological characteristics

In the central and southern parts of the areagti®emainly brown soil on flysch,
eruptive and limestone. These soils are of diffedapth and different plant life, which also
counts for rendzines.

Along the Tara river flow there is mainly alluviahd alluvial — coluvial or coluvial
layers rich in humus.

2. TECHNICAL SOLUTION DESCRIPTION

The landscaping of the area in the complex of ghigect demands especially elevated
green surfaces. At certain positions it is planteeget up benches and rest areas, with shades
or out in the open for any time of year.

The spatial and functional design of free spadssafith the conditions of the region,
the ground and micro-climate.

The pedestrian and cycling paths are processédutiarthitectural design.

2.1 Description of planting

Application of the humus layer is the final steplandscaping the green areas within
the designed complex. After leveling of the greamfaes, fertile, humus should be
distributed. The material for the final completiohthe free surfaces must be active humus,
while 10 cm thick layers are planned to be disteduwith a mixture of humus and 30% of
fertilizer.

The plants must come from a tree nursery — propgelyeloped, without damaged
roots and top parts, without diseases. The plamtbet taken from the tree nursery and
transported just before planting to the site. larping is not immediately possible, the
material from the nursery must be properly stofeat. all planting works only professional
labor to be used.

2.2 Maintenance of the plants

After the green areas were planted, these surfassd proper care and maintenance to
help the plants to develop and adjust to the nexw@&mment.

During the warranty period the contractor is reslale for replacing plants that were
improperly planted. On the other hand the invest@abligated for proper maintenance of the
plants.

The warranty term for the landscaping works is (ljeyear (one vegetative period),
counting from the date of approval and handing @f¢he works and covers all damages and
deficiencies emerging during this period.

2.3 Park furniture
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The design defines porches, benches and wastetbaBlatailed processing and set
up, as well as dimensions are contained in thataatbhral design.

2.4 Overview of plants for landscaping

Chrysanthemum sp. Callaindica Tulipa
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