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Foreword
INTRODUCTION

General Technical Requirements for Road Works (GTR) contain requirements for the
realization of individual works necessary for the completion of road construction
projects, and they form an integral part of the corresponding contracts. If the technical
documentation calls for realization of works not comprised in these GTR, the Designer
will prepare Special Technical Requirements (STR) for these works, and the STR will
constitute an addendum to these General Technical Requirements.

This is the third revised edition of the General Technical Requirements (GTR). The first
edition was published in 1976, and the second in 1989. Experience gained in practical
work has been incorporated as appropriate in these General Technical Requirements
for Road Works.

These GTR 2001 are composed of the following volumes:

Volume | General Provisions and Preliminary Work

Volume Il Earthwork, Drainage, Retaining and Facing Walls,
Volume Il Pavement Structure,

Volume IV Concrete Work,

Volume V Road Tunnels, and

Volume VI Road Furniture.

This 2001 edition of GTR consists of six Volumes which together form a single entity.
When it is specified in a contract, technical document or cost estimate that a work is to
be carried out in accordance with any provision contained in any one of these Volumes,
the Contractor will be required to perform such work in accordance with all relevant
provisions of these GTR.

These General Technical Requirements were prepared by Institut gradevinarstva
Hrvatske (Civil Engineering Institute of Croatia).

ABBREVIATIONS

Appropriate abbreviations of terms used in these GTR are explained as follows:

GTR General Technical Requirements for Road Works
CMD Construction Management Design

STR Special Technical Requirements

GRCC General Requirements for Construction Contracts
SRCC Special Requirements for Construction Contracts
QCQAP Quality Control and Quality Assurance Program
SOS-NCS State Office for Standardization — National Certification Service
BL Building Law of the Republic of Croatia

SL Standardization Law of the Republic of Croatia
HRN Croatian standard

ISO International Organization of Standardization

EN European Standard

DIN German standard (Deutsches Institut flir Normung)
ASTM American Society for Testing and Materials
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GENERAL NOTES

These GTR set minimum quality requirements for materials, products and works. The
GTR are written in such a way that they can form a part of a contract while requirements
relating to special works will be included in the contract as Special Technical
Requirements (STR). The GTR take into account all applicable Croatian regulations
and technical standards (HRN).

USE OF THESE GENERAL TECHNICAL REQUIREMENTS

These GTR contain technical requirements for the performance of works, methods for
quality assurance and quality assessment, and methods for calculation of completed
work. The GTR are applicable to works contained in cost estimates of projects, but also
to works subsequently defined on the site to ensure full completion of the work specified
in the contract. On some projects, special requirements may also be specified to take
into account various additional requirements, i.e. particular features of the project. The
use of GTR is mandatory when they form an integral part of technical documents of the
contract.
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GENERAL REMARKS

This section sets general requirements for the realization of works and specifies
minimum quality requirements for materials, products and works as applied during
realization of works. The GTR are written in such a way that they form a part of the
contract while requirements relating to special works are included in the contract as
Special Technical Requirements (STR).

Materials, products, equipment and works must comply with the standards and
technical regulations specified in the design documentation. If no standard is specified,
then an appropriate EN (European standard) must be applied. If a standard or
regulation becomes invalid during realization of the project, it will be substituted by an
appropriate replacement standard or regulation.

The Contractor may propose application of generally recognized technical rules
(standards) issued by a foreign standardization body (such as ISO, EN, DIN, ASTM,
etc.), subject to written explanation and approval of the Supervising Engineer. This
change may be accepted by the Supervising Engineer if approved by the Designer.
The Contractor is required to register this change in the working design.

DEFINITIONS

The terms and expressions used in these General Technical Requirements, together
with meanings assigned to them, are presented in the following section.

DEFINITION OF GENERAL TERMS

The following definitions are provided to enable unambiguous interpretation of some
general terms and expressions as used in these GTR:

Public road (in the light of the Law on Public Roads) is formed of:

- road structure (subgrade, road base, pavement structure, bridge, viaduct, underpass,
overpass, culvert, tunnel, gallery, retaining and facing wall, pedestrian bridge,
pedestrian underpass),

- road drainage and water purification facilities,

- roadside i.e. land on both sides of the road that is needed for an undisturbed road
maintenance, the width of which is as specified in the road design, but should be no
less than one meter counting from the line connecting end points of the road's cross
section,

- right-of-way, covering the land on which the road structure has been built, roadside
areas, and the land for structures that are used for road maintenance and provision of
services to drivers and passengers as based on the road design (road maintenance
houses, road maintenance offices, storehouses, depots, gas stations, service
stations, parking lots, rest areas, etc.),

- any structure situated within the right-of-way,
- fixed measuring facilities and devices for collecting vehicle-related data,
- connections to public road that have been built within the right-of-way,

- traffic signs and devices for traffic control and safe operation of traffic, including road
furniture (traffic signs, illuminated traffic controllers, fixed telecommunication devices,
traffic installations and lighting, road markings, signposts, traffic counters, tunnel
installations, devices and equipment, accessories for parking lots, rest areas, etc.),
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- structures and equipment for the protection of roads, traffic and natural environment
(snow fences, wind screens, protection against soil creep and deposits, protective and
safety fences, protection against noise and other harmful environmental influences,
etc.).

Design denotes preparation of conceptual and final design documents as needed for
the delivery of provisional and final building permits, as well as preparation of working
design documents for actual construction work, including also design documents for
the removal of structures.

Construction denotes performance of preliminary works, construction work (including
finishing work and installations), reconstruction of existing buildings, as well as
installation and assembly of equipment, ready-made structural elements and
structures.

Reconstruction denotes performance of construction work on an existing structure or
actions taken to bring the existing structure to an acceptable state of repair if such
work and actions significantly alter features of such structure (as specified in the
Building Law) or features of a cultural monument.

Structure (as defined in the Building Law) is a man-made facility formed by
construction work and linked to the ground; it is composed of the structural part or of
the structural part combined with the installed equipment with which it forms a
technical and technological entity; the term also denotes any independent plant linked
to the ground that is composed of installed equipment and forms a
technical/technological entity.

Structural component is made of materials and structural products, with or without
structural installations.

Equipment denotes installed plants, devices, machines, process-related installations
and other installed products forming part of a technological process.

Preliminary work covers construction of accessory structures of preliminary character
as well as realization of other works for the organization of the construction site and
for application of an appropriate construction technology.

Maintenance of structures refers to activities aimed at inspecting condition of
structures and maintaining structures in good state of repair, and includes actions for
ensuring safety, mechanical resistance and stability of structures, and for the
preservation of human life and health.

Removal of structures is demolition or disassembly of a structure and removal of
residual materials, equipment and other elements.

Construction products are products destined for permanent installation into a
structure, and include construction materials, prefabricated elements, precast
segments, etc.

Construction site is an area in which the construction work is performed, and other
temporarily occupied areas that are used for construction work.

Temporary structure is a structure built or placed temporarily on the construction site
to fulfill a particular purpose, to enable application of an appropriate construction
technology, etc.

Client is a legal of physical person in whose name the facility is being built and who
has ordered, through construction contract concluded with the Contractor, the works
specified in that contract.

Designer is a person duly authorized to perform design work in accordance with the BL
and regulations based on this law, that has been selected for the preparation of the
design documentation.
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Chief Designer is a person authorized to perform design work in accordance with the
BL; he is responsible for the completeness and harmonization of individual designs, in
case several designers or design offices are taking part in the design work.

Contractor is a legal or physical person registered for performance of his activities
that has accepted, through construction contract concluded with the Client, the
obligation to perform the works specified in the contract.

Contract constitutes, together with its integral parts, a written agreement about
performance of construction work, that has been signed by the Client and the
Contractor.

Works denote all individual works that have to be performed in accordance with the
contract.

Undertaking, internationally often referred to as project, is a group of interrelated
activities aimed at achieving a predefined goal. With respect to these GTR, this term
denotes a road construction project (preparations for construction and/or construction
of a road section or an entire roadway).

Project Manager is a person appointed by the Client to monitor, on the Client's behalf,
realization of the project.

Supervising Engineer is a person, duly authorized to perform expert supervision of
construction work in accordance with the BL and regulations passed based on this
law, that has been appointed to perform expert supervision on behalf of the Client.

Lead Site Engineer (lead construction manager) or Site Engineer (construction
manager) is a Contractor's employee in charge of construction works or in charge of
some of the construction works.

Reviewer is an architect or engineer, duly certified according to the BL and regulations
based on this law, that can perform control of the project and is responsible for the
compliance of the controlled project, or of a controlled part of the project, with the
requirements specified in the BL.

Overbreak is a positive deviation in quantities of some completed work with respect to
design quantities.

Underbreak is a negative deviation in quantities of some completed work with respect
to design quantities.

Unforeseen work is work that is not included in the contract, but needs to be realized
to enable proper completion of the construction work in accordance with the contract.

Extra work is the work that is not included in the contract and is not required for
completion of the structure, but is requested by the Client.

Design contains harmonized design documents of various professions, by which
technical solution is given for a public road or for an integral part of such road at the
level as required by the law.

All individual design documents that form a public road design must be harmonized
with each other and must constitute a part of an uniform technical-technological entity.

Building Inspector is an authorized person that supervises work of all participants in
the construction, maintenance, or demolition projects, for which building permit,
operating permit, or removal/demolition permit is delivered by the competent ministry,
county office or office of the City of Zagreb; the Inspector checks quality of
construction products in accordance with the Building Law, regulations based on that
law, and other relevant regulations, unless otherwise specified in an another law.

Certification Body is a testing, supervising or certifying organization performing its
activities in accordance with BL, or accredited by SOS-NCS.
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DEFINITIONS RELATED TO ROAD CLASSIFICATION
Some of the terms used in national legislation have been defined as follows:
Road is every public road and every unclassified road on which traffic is operated.

Public road is an area of general significance for the traffic that can freely be used by
every person under conditions specified by the Law, and that has been defined by a
competent authority as a public road.

Depending on their social, traffic and economic significance, public roads can be
classified into one of the following three groups:

- public roads connecting the entire territory of the Republic of Croatia and linking it to
the network of main European roads - national roads

- public roads providing links in one county or linking several counties - county roads

- public roads establishing links in a town and/or a district - local roads.

Public roads are classified in accordance with the criteria defined by the government of
the Republic of Croatia. The Act on classification of public roads, which defines state,
county and local roads, is passed by the Minister of Maritime Affairs, Transport and
Communications, and is published in the Official Gazette.

Motorway is a public road purposely built and exclusively destined for motor vehicle
traffic, with two physically separated pavements (by median, traffic barriers, etc.)
enabling operation of traffic in opposite directions; each pavement has at least two
traffic lanes and, depending on the configuration of the terrain, one emergency stopping
lane in each direction; there is no at-grade intersection with other roads and railway or
tram lines. Vehicles can enter the motorway or leave the motorway only by specially
built acceleration and deceleration lanes and ramps, which enable safe flow of traffic
and which are, just like the motorway, properly marked by ftraffic signalization as
prescribed by the law.

Road exclusively destined for motor vehicle traffic is a public road with at least two
traffic lanes which enables safe operation of motor vehicle traffic and which may only
be used by motor vehicles, and is marked as such by appropriate traffic signalization.

Unclassified road is an area that is used for operation of any kind of traffic and is
accessible to a number of different users (e.g. village road, field and forest path, road
on dyke, approach road and parking area, traffic areas on gas station, etc.)

Unpaved road is a road without a pavement structure or without a modern pavement
surfacing even when it has a pavement structure at its contact with a public road.

Traveled way is a portion of the right-of-way that is principally destined for the motor
vehicle traffic. It consists of driving lanes, overtaking lanes, marginal strips, emergency
lanes and additional lanes.

Pavement is a part of the traveled way that is destined for vehicle traffic in one
direction, and consists of either one or several traffic lanes.

Traffic lane is a part of the pavement and its width is such that it enables an
undisturbed traffic of one row of motor vehicles moving at design speed in one direction
of traffic flow.
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Marginal strips are used for the safe delimitation of the traveled way and for painting
the road markings; they are built on both sides of the traveled way and they represent
visual roadside elements that enhance traffic safety.

Urban area is an area in which rows or clusters of buildings are situated on the one or
on both sides of the road, giving it a street-like appearance; its limits are marked by
traffic signs for marking urban areas.

Vehicle is every means of transport destined for use on the road, with the exception of
wheelchairs for disabled persons and baby carriages.

Motor-operated vehicle is every self-propelled vehicle with the exception of vehicles
moving on rails.

Motor vehicle is a motor-operated vehicle that is mainly used for road transport of
persons and goods or to pull attached vehicles destined for transport of persons and
goods (tractor), except mopeds, farm tractors, motor cultivators and work machines.

Passenger car is a motor vehicle destined for the transport of persons which may
have, in addition to the driver's seat, up to eight seats, and whose cargo carrying
capacity does not exceed 250 kg.

Bus is a motor vehicle destined for the transport of persons which may have, in
addition to the driver's seat, more than eight seats.

Truck is a motor vehicle specifically designed for the transport of goods.

Capacity is the allowed weight of cargo that can be carried by the vehicle, as specified
in the vehicle manufacturer's declaration based on the allowable load bearing capacity
of the vehicle's carrying structure.

Weight of the vehicle is the weight of the empty vehicle with the fuel tank filled, and
with the vehicle's accessories and equipment as required by the law.

Total weight is the weight of the vehicle together with cargo transported by the vehicle,
including the weight of persons using the vehicle, and the weight of the attached
vehicle with its cargo - if such vehicle is attached to the pulling vehicle.

Maximum allowable weight is the weight of the vehicle plus the maximum allowable
weight of the vehicle's cargo.

Axle load is a portion of the vehicle's total weight by which an axle exerts load on the
surface when the vehicle is parked on a horizontal surface.

Traffic load is the number of passages of equivalent axle loads over a design period.
DEFINITIONS RELATED TO ROAD CONSTRUCTION

To enable an unequivocal interpretation of terms, it is appropriate to define individual
parts of the road structures that are treated in these General Technical Requirements.
Whenever used in these General Technical Requirements, such terms shall be
interpreted as specified below.

Natural soil is the part of the lithosphere on which construction of a road or an another
road facility is planned.
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Foundation soil (treated natural soil) is natural soil on which an embankment is to be
built; it is treated in such a way that it complies with relevant geotechnical requirements.

Weak foundation soil is the layer that can not be improved by usual methods to the
level complying with relevant geotechnical requirements so that, due to its unfavorable
condition or properties, this layer has to be either removed or improved by special
methods that will make it conformant with its planned use.

Top soil is the surface layer of soil that contains organic matter in such quantity that it
is considered unfavorable for construction purposes.

Subgrade is the final and properly treated layer of embankment or, in the cutting, the
treated natural soil or replaced natural soil, conforming to specified levels and
inclinations which meets, by its physical and chemical properties, appropriate design
requirements; it is therefore able to withstand - without harmful consequences - any
load exerted by the overlying pavement structure as well as the road traffic load.

Embankment is a part of the road lying on the foundation soil (treated natural soil); it is
made of earth, stone or mixed material.

Stabilized layer is a layer of earth or other material placed in the foundation soil,
embankment or subgrade, to which a binder is added to increase its bearing capacity
and resistance to hydrological and climatic influences. The soil material can also be
improved by correcting its grain size distribution (mechanical stabilization).

Pavement structure is a system consisting of interlinked layers, namely: subbase and
binder, one or several base courses, and a layer ensuring protection against freezing
action. Its purpose is to take on traffic load and to transfer and spread this load to a
larger area in order to reduce the load to the level that can be supported by the
subgrade. This ensures proper mechanical resistance and stability of the road
regarded as a civil engineering structure, while also ensuring safe and comfortable
driving to road users. Pavement structures may be flexible, rigid or composite.

Base course is a part of the system of layers making up the pavement structure; it lies
between the subgrade and the pavement surfacing or concrete slab, and is made of the
unbound granular material or of material bound (stabilized) by an appropriate binder.

Surfacing is the top portion of the pavement structure and its surface is directly
exposed to traffic load. The asphalt surfacing is realized in one or two layers. The
concrete surfacing is the concrete slab itself if it is realized in one layer; it is the top part
of the concrete slab if it is realized in two layers. After construction it has to have
surface properties that are suitable for the safe operation of traffic (adherence,
evenness, visibility, noise, etc.).

Leveling layer is the layer of variable thickness that is placed onto the existing layer in
order to achieve the required thickness or the design thickness, and to ensure suitable
evenness of the overlaying layers.

Shoulder is the strengthened or unstrengthened lateral portion of the road crown,
between the traveled way and the crown edge at both sides of the traveled way. It
gives lateral stability to the pavement structure. The shoulder does not serve for the
operation of traffic, and is used for placing traffic signalization and safety equipment.

Figure 0-02 shows structural portions (elements) of the cross section for a) roads, and
b) motorways.
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0-03.2

0-04

0-04.1

STANDARDS FOR MATERIALS, EQUIPMENT AND WORKS
STANDARDS AND TECHNICAL REGULATIONS

Materials, products, equipment and works must comply with the standards and
technical regulations specified in the design documentation. If no standard is specified,
then an appropriate EN (European standard) must be applied. If a standard or
regulation becomes invalid during realization of the project, it will be substituted by a
replacement standard or regulation as appropriate.

The Contractor may propose application of generally recognized technical rules
(standards) issued by a foreign standardization body (such as ISO, EN, DIN, ASTM,
etc.) but must substantiate the proposal with a written explanation. The Contractor's
proposal shall be subject to the approval of the Supervising Engineer and the Designer.
The Contractor is required to register this change in the working design.

ALTERNATIVE MATERIALS AND EQUIPMENT

The Contractor may propose alternative materials or equipment, i.e. materials or
equipment differing from the ones specified in the design or in the contract, provided
that they:

a) have the same quality characteristics and other properties,

b) have similar quality characteristics and other properties, and that they comply with
recognized technical rules (standards), and

c) comply with principal requirements for construction work as specified in the BL.

The Contractor is required to submit appropriate documentation for such alternative
materials or equipment, including inter alia technical descriptions, drawings and
specifications, in order to prove that the alternatives selected comply with requirements
of this clause. The use of such alternative materials or equipment shall be approved by
the Supervising Engineer as defined in Section 0-03.1 above. Any extra cost arising
from the use of such alternative materials or equipment shall be borne by the
Contractor.

DESIGN DOCUMENTATION

The design documentation consists of the preliminary design, final design and working
design.

The Contractor is required to inspect the final design prior to the commencement of
works as well as to advise the Client about any error in the design documents.

PRELIMINARY DESIGN

The preliminary design is the set of adequately harmonized drawings and documents
showing basic physical, functional and technical solutions for the future facility and its
position in space. The design is presented on the basic national map or on an another
topographic map produced on an appropriate scale. It contains drawings, technical
solution, data about geotechnical and other investigations, and indicators showing
acceptability of the technical solution (mechanical stability, fire protection, water supply
and, if necessary, drainage and traffic solution).

The preliminary design is the basis for the delivery of the provisional building permit.
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0-04.3

FINAL DESIGN

The final design is the set of adequately harmonized design documents which together
provide an appropriate technical solution for the project. The location permit and
special construction requirements are an integral part of the final design.

The final design may be formed of a number of different design documents:

architectural design,

civil engineering design,

installation work design,

equipment installation design,

other types of design (such as geotechnical design, foundation work design,
landscape improvement design, noise protection design, etc.)

Individual design documents that are included in the final design contain:

drawings,

technical description,

construction cost estimate,

data on geotechnical and other investigations that have served as basis for design

work,

¢ analysis of mechanical resistance and stability, including determination of hydraulic,
energy-related and physical properties proving that the facility has been designed in
accordance with the BL,

e quality control and quality assurance program,

¢ layout of the facility on the basic national map, or on an another topographic map of
appropriate scale,

e waste management method which should be, in case of toxic waste, in accordance
with toxic waste management regulations,

e special technical requirements.

The final design is a basis for the delivery of the building permit.

The Contractor will receive from the Client one copy of the approved final design, and
one copy of the design approved by the Designer and the Chief Designer.

The cost of any additional copies of the design, if ordered by the Contractor, shall be
borne by the Contractor. The Contractor may order a copy of the design, or a copy of
individual parts of the design, which will be delivered to him on an appropriate
electronic medium for data storage. In case of dispute, the duly approved design
documentation will prevail.

WORKING DESIGN

The working design is a detailed elaboration of the technical solution for the planned
development. It is prepared in order to meet requirements specified in the final design.
The working design must be prepared in conformity with the final design. The final
design Designer shall decide whether the working design has been elaborated in
harmony with the final design.

General Technical Requirements for Road Works 2001 - VOLUME | Page 16



GENERAL PROVISIONS

0-05

0-06

0-07

PROVISIONAL BUILDING PERMIT

Portions of the facility for which individual building permits will be issued, upon request
by the Client, shall be defined in the provisional permit.

The provisional permit enables commencement of preliminary work, but does not
enable commencement of actual works on the project. The approved preliminary
design and location permit are integral parts of the provisional building permit.

INVESTIGATION REPORT

The investigation report, i.e. the report on previous geotechnical or other investigations,
serves as the basis for preparation of the final design. The description of previous
investigations is an integral part of the technical description contained in the final
design.

The investigation report is not an integral part of the documents serving as basis for the
delivery of the building permit, unless otherwise provided by law.

The Client will submit a copy of the investigation report to the Contractor, as well as to
the Supervising Engineer who will monitor and inspect work on the route and on
structures.

The investigation report does not fully describe conditions that might be encountered on
the route, particularly with respect to the rock or other natural materials, nor does it
provide other in-depth data and explanations. The Contractor is therefore required to
study the report and to make his own conclusions regarding: nature of excavation
material, level and difficulty of construction work, excavation support requirements, and
the need to realize other works because of specific geological on-site conditions. The
Contractor shall bear full responsibility with respect to such conclusions.

For the structures whose mechanical resistance and stability must be reviewed
pursuant to the Building Law, this investigation report will be reviewed by a certified
reviewer who will also review other parts of the final design that have been prepared on
the basis of such report.

If it becomes necessary to perform, following requirements contained in the final design
or as specified by the certified reviewer, some additional investigations during actual
construction work, the Contractor shall be required to order realization of such work,
and shall produce an appropriate report which will form part of the working design.

BUILDING PERMIT

The building permit is an administrative act issued in accordance with the Building Law
by the competent ministry or by a competent public administration office.

The building permit is issued for the entire structure or for some parts of the structure,
depending on the previously delivered provisional building permit.

After issuance of the building permit, the structure or a part of the structure may be built
in accordance with the final design that has been approved by the authority authorized
to deliver building permits.

During on-site establishment of Contractor, the Client will submit to the Contractor the
building permit and an approved copy of the final design.
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If the Client intends to make same changes or additions to the structure during the
realization of the construction work, and if such changes are likely to influence any
significant requirements to be met by the structure, or if such changes do not comply
with other laws or regulations or with special requirements, then the Client will be
required to obtain a change of or addition to the building permit.

Pursuant to the Building Law, such significant requirements are requirements relating to
the mechanical resistance and stability, fire protection, hygiene, health and
environment protection, safe use, noise protection, energy conservation and thermal
protection.

Significant changes of the structure involving mechanical resistance and stability are
changes that may cause: collapse of the entire structure or of a portion thereof,
inadmissible deformation levels, damage to structural parts and equipment due to
deformations in the load-bearing structure, damage disproportionate to the cause of
such damage, damage to neighboring structures, and reduced stability of soil in the
surrounding terrain.

The Client shall also be required to obtain a new location permit If changes on the
structure are such that they prevent compliance with the location permit and special
requirements.

If the Contractor, wishing to make savings on the project, proposes change in the final
design on the basis of which the building permit has been issued, and if the Client
decides to accept such a change, then the Contractor shall be required to prepare or
order, at his own expense, the change of the final design, obtain all required approvals
and obtain the change of the building permit.

PROJECT MANAGER

The Project Manager is the person appointed by the Client to check, on the Client's
behalf, whether the project is progressing in accordance with the contract.

The Project Manager monitors realization of all activities, from the delivery of the
building permit and the start of construction, to the construction work and to the final
completion of all works and the delivery of the operating permit.

SUPERVISING ENGINEER

The Supervising Engineer is the person authorized to perform, on behalf of the Client,
expert supervision activities during the construction work, in accordance with an
appropriate law, and according to regulations based on the Building Law.

During performance of his expert supervision activities, the Supervising Engineer is
required to:

1. check compliance of the staked structure with the stakeout report and the final
design;

2. supervise construction work so that it is compliant, at all times, with the building
permit, Building Law and other regulations;

3. supervise the quality of works, materials, products and equipment, inspect their
compliance with design requirements, and make sure that they are properly backed
by appropriate tests and documents;
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4. organize measures to be taken in case of nonfulfiiment of requirements from Item 2
above;

5. submit timely information to the Client about all deficiencies or irregularities he has
observed during construction;

6. the tasks of expert supervision during construction can not be performed by person
who is at the same time the Contractor;

7. for purposes of final inspection, prepare the final report about realization of the
project with all evidence confirming that the structure has been realized in
accordance with the Building Law, location permit, building permit, design
documents and all applicable technical rules;

8. prepare report on the elimination of significant deficiencies that have been observed
during the final inspection;

9. take active part in the preparation of the final account.

The Supervising Engineer shall also perform other tasks as specified in the contract
and in these GTR, and shall protect, in accordance with good engineering and
operating practices, the contract and the works, to the benefit and on behalf of the
Client.

If several types of works are carried out on a project, the expert supervision tasks will
be performed by several Supervising Engineers, each properly qualified in his line of
works. In such a case, the design office will nominate the Chief Supervising Engineer.
If several design offices take part in expert supervision, then the Client will specify
which design office will nominate the Chief Supervising Engineer who will be
responsible for the provision of consistent and harmonized expert supervision services
on the project.

In case of realization of preservation or other works on a protected cultural monument,
the expert supervision services will be provided in accordance with an appropriate law.

WORKING DESIGNS AND WORKSHOP DRAWINGS

The working design further elaborates the technical solution (final design) for the
structure with the objective of fulfilling requirements specified in the final design, or is
prepared as a result of additional investigations specified by the certified reviewer
during inspection of the final design.

The working design and workshop drawing must be prepared in accordance with the
final design, as confirmed by the Chief Designer and Designer.

The working design must be approved by the Client or the Supervising Engineer and,
when necessary, by the reviewer.

The working design may be prepared by the Contractor, by an another company
authorized for the design work, or by the company that prepared the final design.

The Contractor will organize, at his own expense, preparation of the working design
and all necessary workshop drawings which further elaborate details from the final
design as required for the fabrication of integral parts of the structure.

WORK SCHEDULE AND LIST OF EQUIPMENT

Work schedules and the list of equipment are integral parts of the Construction
Management Design (CMD).
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The work schedule is a detailed representation of duration of individual on-site works in
real time frame.

The work schedule must comply with the following requirements:

The schedule covers activities that accurately depict the method according to which the
Contractor plans to realize all of its works, and includes assembly of all major
construction devices and the supply of principal materials.

The schedule must be elaborated in such detail to enable the Supervising Engineer to
harmonize its activities, including design and preparation of working drawings, and the
time frame for realization of works. The schedule must also contain the working day
calendar.

In the schedule, the duration of each activity is expressed in working days.

The description of each activity will be as detailed as possible to enable easy
recognition when looking for a specific portion of works, and will also point to the
precise location in which the work is to be performed.

The Contractor is required to submit this schedule to the Supervising Engineer for
approval prior to the commencement of works.

The Contractor is required to perform his activities in full compliance with the work
schedule.

The list of equipment is a detailed representation of all on-site construction equipment,
vehicles and machinery as needed for the realization of work in accordance with the
work schedule. This list shall contain the date of delivery, type, size, capacity, power
and number of units.

No vehicle, machine or part of equipment figuring on the list shall be allowed to leave
the site without the approval of the Supervising Engineer.

The following data will be provided for each piece of equipment, vehicle or machine:
model, type, manufacturer, identification number, year of manufacture and present
owner. In case of equipment, it should also be indicated whether or not it has been
overhauled. This list shall be updated every day by making appropriate entries in the
site diary.

ALTERATIONS TO THE DESIGN, TYPE OF WORK AND QUANTITIES
ALTERATION OF THE DESIGN OR TYPE OF WORK
A design or a type of work may be altered:

1. if it is determined that design solutions do not comply with construction
requirements;

2. at the request of the Client (with the consent of the Designer) who proposes an
another solution which would constitute an extra task;

3. at the request of the Contractor (with the consent of the Client and the Designer)
who proposes a solution of similar or better quality but more favorable for the
Contractor, without any change in price;
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If such change in design will exert a major influence on principal properties of the
structure making it necessary to ask for new approvals and/or modifications of the
building permit, the proposer of such change shall be required to obtain all required
approvals at his own expense prior to the commencement of work.

ALTERATION OF QUANTITIES

Quantities may be altered if some new information is gathered during realization of
works, or in case of an extraordinary and unexpected event due to a significant difficulty
relating to properties of the terrain, which could not have been foreseen in the final
design.

ADDITIONAL WORK

The Contractor will perform additional work to the required extent, but only if requested
to do so by the Supervising Engineer. The Contractor will be recompensed for such
work at full rates based on the approved cost breakdown and conditions specified in the
contract.

UNAUTHORIZED WORK

This is the work performed outside of the right-of-way or outside of the scope of the
project, as well as any other special work performed without the written approval of the
Supervising Engineer. The cost of any such unauthorized work shall be borne by the
Contractor.

MEASUREMENT OF QUANTITIES

Quantities for individual types of works shall be measured in units as defined in
appropriate work item descriptions contained in General Technical Requirements. If no
item is provided in GRT for a particular work, then the corresponding quantities will be
measured in accordance with the final design, and will be approved based on actually
realized and proven quantities, unless otherwise provided in the contract.

ON-SITE ESTABLISHMENT

During on-site establishment of Contractor, the Client will submit to the Contractor one
copy of the approved final design on the basis of which the building permit has been
issued, and one copy of the design as approved by the Designer and the Chief
Designer.

The Client will submit to the Contractor the traverse points. These points have to be
marked in an appropriate manner. The Client will also submit to the Contractor the
elevation points (temporary bench marks) spaced at approximately 500 m intervals
along the route and at every major structure. These points shall also be marked in an
appropriate manner. The procedure and the date of this submittal of data shall be
entered in the site diary.

The Client will submit to the Contractor, through official protocol, all documents as
listed in Section 1-02.1 as well as other documents the submittal of which is specified in
the contract.
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MATERIALS AND PRODUCTS FOR CONSTRUCTION

All materials and products, regardless of their type and quantity, shall be eligible for
approval if they comply with these General Technical Requirements, and if they have
been manufactured in accordance with applicable standards and technical regulations.

A construction product may be permanently placed or installed only if its acceptability
has been proven in the manner specified in the BL and in other relevant regulations.
The construction product is considered suitable for use if its properties comply with
essential project requirements as indicated in technical specifications. The Contractor
is required to submit to the Client an original copy of the document proving acceptability
of any such product.

The acceptability of construction products is proven by estimating compliance of such
products with technical specifications, which is evidenced by submitting an original
certificate of conformity, or by the manufacturer's statement issued in accordance with
the BL or other relevant regulations.

Materials not complying with standards specified in the design may still be used if they
are found compliant with requirements contained in Section 0-03.2 of these GTR. In
such a case, the Contractor will submit to the Supervising Engineer one copy of
relevant technical regulations within 90 days prior to the start of the work stage to which
the regulations are related. After completion of contract work, these documents will
become the property of the Client.

All required materials, products and equipment shall be obtained in Croatia, provided
that they have been found compliant with requirements specified in the contract, final
design or technical specifications.

STORAGE AND HANDLING OF MATERIALS

Materials shall be stored in accordance with manufacturer's requirements, provisions
contained in appropriate standards, and these General Technical Requirements.
Physical and mechanical properties of materials, and other significant properties of
materials as required for the placing, must not be altered during storage of such
materials.

The way in which materials are handled is specified in appropriate provisions of these
General Technical Requirements or in recommendations issued by the manufacturer.

Materials may be stored on the construction site provided that an appropriate evidence
of acceptability has been furnished, and that an approval of the Supervising Engineer
has been obtained prior to such storage.

Trucks and other vehicles for the transport of construction materials must be kept in
good state or repair. They must be clean and free from remains of any other materials,
and should have a strong and resistant body and undercarriage, so as to avoid loss of
material during transport.

Train wagons, barges and similar vessels that are used for the transport of materials
such as aggregates, cement, bituminous materials, etc., must be clean prior to loading.
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QUALITY ASSURANCE FOR MATERIALS, PRODUCTS AND WORKS
GENERAL

The quality assurance comprises a set of systematically planned activities that are
undertaken to reach required properties of materials, products and works as defined in
these General Technical Requirements, in order to arrive at the level of quality
specified for the completed structure.

The final design must contain the Quality Control and Quality Assurance Program
(QCQAP) compliant with the BL.

The QCQAP specifies requirements for proving quality of materials, products and works
as well as the form of documents that are needed for the final inspection. The QCQAP
is subject to the approval of the Supervising Engineer.

MATERIALS, PRODUCTS AND WORKS

The Contractor is required to furnish the proof of acceptability, as specified in the BL or
other regulations, i.e. the certificate based on the ordinance on obligatory certification
(SL), for all materials and products that are considered to be of vital significance for the
fulfillment of essential design requirements.

This supporting documentation shall be submitted in due course to the Supervising
Engineer for approval.

The Supervising Engineer has the right and obligation to check compliance with
acceptability requirements through audit tests that have to be carried out in accordance
with provisions contained in these GTR.

Materials, products and works for which an acceptability checking procedure has not
been established, shall be tested in accordance with these GTR (see following sections
in which tests are presented by field). This checking shall include at least the following
tests:

¢ initial tests (Contractor) conducted to prove acceptability of a tested material.
¢ manufacturer's (Contractor's) tests during production (control tests)

e audit tests for materials, products and works, to be carried out by the Client
(Supervising Engineer). They are performed in accordance with an appropriate
testing program, using acceptable statistical methods and taking into account:
production tests and visual observation at the location of testing.

The type and scope of the above tests is defined in these GTR. All tests shall be
conducted by an accredited laboratory (cf. definition of the "Certification Body" in the
Section 0-02.1) or by a laboratory supervised by an accredited laboratory.

All materials, products and works must be approved by the Supervising Engineer and
can not be modified without his approval.

The Contractor is required to grant to the Supervising Engineer free access to
production facilities and laboratory so that the latter can perform appropriate checks
and/or take samples for audit testing.
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The information about the type and scope of work quality checking, as based on data
given in Section 0-03.1 of these GTR, is presented in the Quality Control and Quality
Assurance Program (QCQAP). Procedures defined in this program are subject to the
approval of the Supervising Engineer.

A special attention must be paid to the control of works that are significant for the
fulfillment of essential project requirements (mechanical resistance and stability, safety
in use, fire and noise protection, etc.) as well as to the timely performance of
topographic surveys.

In case some materials, products or works deviate from specified quality requirements,
the Supervising Engineer may require additional testing and/or remedial actions, which
shall be carried out at the Contractor's expense.

In case some materials, products or works significantly deviate from specified quality
requirements, the Supervising Engineer shall require removal of such works and their
replacement with new materials, products or works that are fully compliant with the
quality requirements.

The Client (Supervising Engineer) shall conduct audit tests in accordance with
provisions contained in these GTR (cf. following sections in which tests are presented
by field) but also on the basis of his own judgment.

The Contractor is required to enable the Supervising Engineer, and/or the person
authorized by the Supervising Engineer, to perform, at any time, audit tests, including
physical removal of previously laid layers or structures.

LOAD TESTING

The structures that must be subjected to load testing are specified in QCQAP. The
load testing is performed by a Certification Body equipped with appropriate instruments
and equipment, and staffed with experienced experts. The use of services of such
Certification Body is subject to the approval of the Supervising Engineer.

Load testing results are also subject to the approval of the Supervising Engineer.
These results form part of the documentation used in the final inspection.

COSTS
Initial tests and control tests shall be conducted at the Contractor's expense.

Audit tests and load tests shall be conducted at the Client's expense. For the load
testing, the Contractor shall provide, at the Contractor's expense, all necessary
scaffolding, vehicles with cargo, as well as other necessary equipment and labor.

CONSTRUCTION SITE FACILITIES
GENERAL

The Contractor shall provide and/or build at the construction site, all buildings and
facilities as needed by him and by the Client at the locations specified by the
Supervising Engineer, in accordance with the Construction Management Design
(CMD).
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Once he has received the notice to proceed from the Supervising Engineer, the
Contractor is required to maintain and repair all existing on site buildings and facilities
and this throughout the duration of work supervision activities on the project.

On site buildings and facilities to be used by the Client consist of the main office, audit
testing laboratory and personnel housing unit. These facilities must have all necessary
infrastructure, such as electricity, telephone, water, access roads, parking lots,
drainage, sewerage, etc., unless otherwise provided in the construction contract.

After completion of the contract, all on site buildings and facilities built for the Client,
together with furniture, equipment and accessories, shall become the property of the
Client.

MATERIALS

All materials to be used on the site shall be materials as specified in the CMD and
drawings, and materials that have been approved by the Supervising Engineer.

PREPARATIONS

The Contractor shall provide, assemble or build buildings for him and for the Client, in
accordance with the CMD. The Contractor is required to perform all cleaning, leveling
and backfilling as needed for roads, foundations of buildings and parking lots, and is
furthermore required to build an appropriate sewerage and site drainage systems in
accordance with the Client's instructions and approval, and this on the land assigned to
him.

SITE BUILDINGS

On site structures, buildings and huts must be stable, proper and freshly painted, and
their surroundings must be properly arranged and cleaned. All painting and coating
work must be durable, i.e. it must not show signs of damage or discoloration during the
construction time.

The list of paints and coating products must be submitted to the Supervising Engineer
for approval prior to the commencement of works.

ACCESS ROADS AND PARKING LOTS

The existing access roads and parking lots must be realized in accordance with the
CMD, according to Supervising Engineer's instructions, or as specified in the contract.

The access roads and parking lots must be properly and regularly maintained.
Maintenance activities shall be performed by the Contractor. Maintenance costs are
included in the total construction price, unless otherwise specified in the construction
contract.

UTILITY APPURTENANCES
Electricity

The alternating current 220/240 V will be used. It shall be supplied 24 hours a day and
shall be sufficient for meeting needs and requirements of all equipment and facilities.
As a rule, electricity connections will be made to the external public network and, if that
is not possible, the Contractor will supply electricity from his sources.
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The Contractor is responsible for the maintenance of the entire electricity network,
including inter alia maintenance of power generators, distribution boxes, switches,
ventilators and air conditioners.

Telephone

The connection to an external network is allowed, subject to approval of the HT
(Croatia's Telephone Company). The Contractor shall provide for the source of energy.
The Contractor shall cover all costs arising from this and shall act in full compliance
with all applicable safety regulations.

Drinking water, water distribution and plumbing works

The Contractor will maintain the existing central water tank and will provide for the
round-the-clock supply of drinking water to all on site facilities. This also includes
maintenance of water distribution line running from the central tank to all on site
facilities, as well as maintenance of sanitary piping, cold water tanks in the facilities,
plants, accessories, etc.

Sewage disposal

Sewage disposal facilities such as septic tanks and piping systems shall be maintained
by the Contractor and shall always be kept in good state of repair.

Furniture and additional equipment

The furniture and additional equipment or accessories mentioned in the cost estimate
and approved by the Supervising Engineer shall be delivered to the site.

DAILY CLEANING AND PROTECTION
The Contractor shall provide for the daily cleaning of all on site facilities and structures.

The Contractor shall organize a round-the-clock watchman service in keeping with the
Building Law.

MAINTENANCE

The Contractor shall maintain all existing structures, buildings and facilities. The
Contractor shall provide all necessary labor, materials, spare parts and replacement
elements for all facilities and equipment.

Calculation of work and payment

The fabrication, supply, erection and maintenance of buildings, structures, equipment,
devices, vehicles and infrastructures as required on the site, the work of the Project
Manager, Supervising Engineers or Client, are all included in the total price of the
construction work and will not be subject to separate calculation and payment, unless
otherwise provided for in the contract.

Possible replacement of materials, including furniture, devices, computer hardware,
water, electricity, all labor, tools and equipment, payment to local institutions, and
overhead and incidental expenses, are also considered to be cost items to be borne by
the Contractor and are included in the total price of construction work, unless otherwise
provided for in the contract.
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PROJECT MANAGER'S AND SUPERVISING ENGINEER'S OFFICE

The Contractor is required to provide or build a main office building (one building) for
the Project Manager and the Supervising Engineer. The size and location will be
specified in the Construction Management Design (CMD).

As a minimum requirement, the main office building will consist of the Project
Manager's office, a larger conference room and an office for the Supervising Engineer.
The building must have all necessary equipment and infrastructure connections such
as electricity, telephone/fax, water and toilet facilities, approach roads, parking lot,
drainage and sewage disposal system, etc., in accordance with the list to be approved
by the Project Manager or the Supervising Engineer.

Once he receives the notice to proceed from the Supervising Engineer, the Contractor
shall be required to maintain and keep in good state of repair the main office building,
its equipment and devices, and this throughout the duration of the construction
supervision activities.

If required by the contract, the Contractor will ensure transportation for the Project
Manager and his personnel and this by providing them with new and safe passenger
cars throughout the duration of the contract. The vehicles must be registered in the
Republic of Croatia.

The Contractor will provide for the regular maintenance of the vehicles, as well as for
the fuel, oil and spare parts. In case a vehicle is lost, destroyed or damaged, the
Contractor will be required to provide an another vehicle in the same quality range.

Vehicles assigned to the Project Manager will be used by him throughout the duration
of the contract, after which the vehicles will be assigned to the Client.

ONSITE FACILITIES FOR LABORATORY, EMPLOYER'S PERSONNEL AND
SUPERVISING ENGINEERS

Onsite facilities for the accommodation of audit testing laboratories, Client's personnel
and Supervising Engineers must occupy an optimum space, compliant with the scope
and type of work, as shown in the CMD drawings.

All buildings and facilities must be equipped as specified in the list approved by the
Supervising Engineer, unless otherwise provided for in the contract.

Buildings must have all appropriate infrastructure such as electricity, telephone/fax
connections, water, shower and toilet facilities, access roads, parking lot, drainage and
sewage disposal system, etc.

SURVEYING AND LABORATORY EQUIPMENT AND REQUIRED LABOUR
SURVEYING EQUIPMENT

The Contractor shall submit a list of surveying equipment to be used by him on the
project not later than one month following the issuance of the notice to proceed by the

Supervising Engineer.

The Contractor shall provide all necessary labor for his own use and for the use of the
Supervising Engineer.
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The Supervising Engineer shall provide topographical surveying equipment to be used
for control surveys.

LABORATORY EQUIPMENT

Within one month after notice to proceed has been issued by the Supervising Engineer,
and after approval of the list of laboratory equipment for the start of work, the
Contractor shall supply laboratory equipment for his own testing of materials, products
and works.

If the Contractor does not own an accredited laboratory, he may engage, at his own
expense, an appropriate accredited laboratory, subject to prior approval of the
Supervising Engineer.

The Supervising Engineer shall provide all laboratory equipment that is required for the
realization of audit tests.

PROVISION OF GENERAL LABOR

Throughout the duration of the contract, the Contractor will provide general labor, on
the temporary or permanent basis, and without additional charge, as an assistance to
the Supervising Engineer in the performance of audit tests for materials, products and
works, and in topographical surveying activities.

MAINTENANCE OF SURVEYING AND LABORATORY EQUIPMENT

The Contractor will maintain his surveying and laboratory equipment and will, in that
respect, provide for regular servicing and, if necessary, calibration of such equipment.

The Supervising Engineer is responsible for the servicing and calibration of the
surveying and laboratory equipment that is used for audit testing.

If such equipment is out of working order due to a breakdown, or if it has not been
calibrated on time, the equipment will have to be replaced within 24 hours, or the works
controlled by such equipment will be stopped.

TEMPORARY TRAFFIC SIGNS
Description of work

The Contractor is required to take complete and sufficient measures and actions in
order to ensure safe and unhindered traffic at site entrances, at the site itself, at all
plants used in the realization of works, in the surrounding area influenced by the traffic
to and from the construction site, at intersections with other roadways, and at detours
made because of the construction work on the project.

Activities

The Contractor is required to place and maintain an appropriate number of traffic signs,
of suitable form and technical properties, both at the site and at other required
locations, in full accordance with the progress of works and as required by competent
authorities.

As a rule, vehicles and machines entering and leaving the site should perform such
entering/leaving maneuvers by driving forward only.
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Whenever necessary during realization of works, the Contractor will have to supply and
maintain the temporary road lighting. The temporary lighting must provide the same
level of light as the public lighting it replaces. The temporary lighting must be supplied
and approved prior to the removal of the existing public lighting.

The marking and lighting for the construction site itself, i.e. for excavations and
crosscuts, will be provided subject to the prior approval of the Supervising Engineer.

Calculation of work and payment

No separate calculation and payment will be made as the work is included in the total
price of construction.

TRAFFIC CONTROL
Description of work

In case a special regulation of traffic is required, e.g. at intersection with other
roadways, when one half of the road is under construction, in case of alternating one
way traffic, etc., on a portion of the project or on approaches to the project or to the site,
the Contractor shall provide for the safe operation of traffic, including an appropriate
traffic control, all based on prior approval of the Supervising Engineer.

Activities

If forced to restrict traffic due to works on the project, The Contractor is required to
maintain safe flow of traffic in the width of at least 3 m for one-way traffic. At the
request of the Supervising Engineer, he will provide illuminated traffic signs (traffic
lights) for the control of traffic on such sections, as well as other suitable traffic signs.
The number, appearance and technical properties of such signs must be in
conformance with requirements issued by competent authorities.

llluminated traffic signs (traffic lights) will be automatic but may also be operated
manually if this is requested or approved by the Supervising Engineer. The Contractor
is required to take appropriate measures to enable rapid servicing of illuminated traffic
signs at any hour.

The Contractor shall submit to the Supervising Engineer for approval a written notice
about the planned start of one-way traffic at least 14 days prior to start of such traffic.

In case a work is to be performed on a public road, the Contractor will have to obtain a
prior approval from competent institutions and, whenever required, will ask that the
traffic be regulated by the Ministry of the Interior.

Calculation of work and payment

No separate calculation and payment will be made as the work is included in the total
price of construction.
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MAINTENANCE OF EXISTING ROADS, SIDEWALKS AND BIKE PATHS
Description of work

Immediately following his establishment on the construction site, the Contractor will
become responsible for the maintenance of the existing roads, sidewalks and bike
paths that are linked to the construction site.

Activities

Prior to the commencement of work, the Contractor is required to examine condition of
all roads, sidewalks and bike paths that are linked to the construction site. The results
of such examination must be made available to the Supervising Engineer.

In case access roads have been specified in the contract, the Contractor will not be
allowed to use any other roads without approval of the Supervising Engineer.

The Contractor is required to maintain the existing roads, sidewalks and bike paths that
are used as access to the site or are negatively influenced by construction work on the
project.

The Contractor is required to maintain safe traffic on such roads, and shall in this
respect make continuous efforts to avoid any damage that could jeopardize in any way
human lives, cause vehicle damage and provoke deterioration of principal properties of
the existing roadways.

All roads used by vehicles owned by the Contractor, Subcontractors and suppliers must
be cleaned on a daily basis, and shall in this respect be kept free of mud, earth or other
material generated by construction work on the project.

Unless otherwise specified in the contract, the Contractor will have to obtain, maintain
and use all appropriate equipment, including mechanical road cleaners, throughout the
duration of the contract, and this on the locations and in the way as agreed with the
competent road authority. The Contractor must obtain, maintain and use wheeled
washing devices and high-pressure washing devices, both on the construction site and
on other locations, as required by the said competent road authority.

Each portion of public road closed to traffic because of the works must not be reopened
to traffic until appropriate safety and traffic measures have been taken and until
Supervising Engineer has confirmed that the road is in condition suitable for public use.

After completion of works on the construction site, the Contractor will be required to
bring all roads, sidewalks and bicycle paths, and all portions of the surface drainage
system, to the condition that is at least equal to the condition prevailing prior to the
performance of works.

The Contractor will be responsible for the regular inspection of such roadways and will,
if required to do so by the Supervising Engineer, place temporary layer the thickness of
which will be in accordance with the Supervising Engineer's instructions.

The Contractor is required to provide at all times an undisturbed access for fire fighting
services, medical services and other similar services and shall, in this respect, maintain
an appropriate contact with such services.
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The Contractor is required to enable free access to construction site to every
authorized representative of utility companies and must in this respect allow
performance of urgent works on any utility or installation situated within the construction
site.

The Contractor must not use public or private rights of access for the disposal or
storage of his installations or materials. The Contractor is required to constantly
maintain in clean, passable and safe condition the portions of public or private areas
within the right-of-way that are temporarily not used for the performance of the works.

During performance of the works, the Contractor must ensure that a safe access to all
properties is enabled to pedestrians, including disabled persons. Nothing contained in
construction methods or in the program of work shall prevent access of vehicles to
neighboring properties.

All traffic safety measures relating to the performance of the works must be fully
operative before the Contractor is allowed to commence any work affecting the public
road.

Calculation of work and payment

No separate calculation and payment will be made as the work is included in the total
price of construction.

TEMPORARY DIVERSION OF TRAFFIC
Description of work

Temporary diversion of traffic (detour) will be made at points where the structure or the
site intersects the existing roads, crossroads, pedestrian or bike paths, or some
portions thereof, and where satisfactory traffic can not be maintained for safety reasons
of because of the scope of construction work.

Activities

In case the structure affects the traffic in a wider area, or if it affects a greater number
of mutually connected roads, as well as in case of major roads or roads of higher rank,
the Client is required to provide for the preparation of the design for the temporary
regulation of traffic, and to obtain all necessary approvals from competent institutions.

In all other cases, the Contractor is required to obtain all necessary approvals from
competent institutions with respect to the temporary diversion of traffic on public roads.

Where the design calls for intersection with existing unclassified roads and intersection
with routes providing access to neighboring facilities, the Contractor is required to
develop alternative solutions, which will be subject to the approval of the Supervising
Engineer only.

The written notice and proposed solution shall be submitted to the Supervising
Engineer for approval at least 14 days in advance.

The Contractor is required to realize the routes (detours) that will be temporarily used
for the operation of traffic in keeping with applicable standards, taking at that into
account the category of the roadway. The Contractor is also required to provide for the
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safe operation of traffic during realization of construction work. After completion of
works, the Contractor will be required to remove such temporary detours.

All works and activities must be performed in accordance with the Building Law, Law on
the Road Traffic Safety, Law on Public Roads, an in keeping with other applicable laws
and regulations.

Calculation of work and payment

No separate calculation and payment will be made as the work is included in the total
price of construction.

INTERSECTION WITH OTHER ROADS, CROSSROADS AND PATHS
Description of work

The Contractor is required to provide for the safe operation of traffic and works at points
where the structure or the site intersects the existing roads, existing crossroads,
pedestrian paths and bike paths, or any portions thereof.

Activities

In areas where, according to the Supervising Engineer's opinion, the detour of traffic is
impossible or unnecessary, the work will be carried out simultaneously with the
operation of traffic on the existing roadways intersected by the construction site. The
Contractor is required to obtain necessary approvals from competent authorities and
provide for the safe operation of traffic, and for the safety of persons employed on the
construction site.

The area in which works are realized must be physically separated from the area in
which traffic is operated.

The written notice and the proposed solution shall be submitted to the Supervising
Engineer at least 14 days in advance.

Calculation of work and payment

No separate calculation and payment will be made as the work is included in the total
price of construction.

CONSTRUCTION ON ONE HALF OF THE ROAD PAVEMENT WIDTH

Description of work

In areas where, in the Supervising Engineer's opinion, the detour of traffic is not
possible, the works will be performed on existing public roads on one half of the road
width only.

Activities

The work on one half of the traveled way shall be carried out as rapidly as practicable
and, at that, all necessary safety and protection measures will be taken.

On facilities where the works are carried out on one half of pavement width, the work
must be completed, and embankments next to such work must be realized, in such a
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way that the traffic can be operated on at least one half of the full pavement width prior
to commencement of work on the other half of the road.

The area in which works are realized must be physically separated from the area in
which traffic is operated.

The written notice and the proposed solution shall be submitted to the Supervising
Engineer at least 14 days in advance.

Calculation of work and payment

No separate calculation and payment will be made as the work is included in the total
price of construction.

TEMPORARY STRUCTURES
Description of work

The Contractor is responsible for the design, specifications, construction and
subsequent removal of all temporary structures that are necessary for realization of the
works.

Activities

Prior to the start of work on any portion of the temporary structure, the Contractor is
required to submit to the Supervising Engineer the design documentation (the design)
with all drawings and, if necessary, with all calculations required for that portion of the
temporary structure. In areas where the temporary structure is in immediate contact
with any portion of the permanent structure, the drawings and calculations must clearly
present the relationship, and must illustrate the sequence of assembly work and the
loads and stresses exerted on the permanent structure or originating from the
permanent structure.

The required design will be submitted to the Supervising Engineer within a reasonable
period of time prior to the planned commencement of assembly or fabrication of the
temporary structure. When planning to build a temporary structure the Contractor must
take into account the time needed for submitting proposal for the erection of a
temporary structure, for the review and possible changes required by the Supervising
Engineer, for subsequent submittal and review by the Supervising Engineer, and the
time for final approval of the design for such temporary structure.

The act of submitting to the Supervising Engineer the drawings and calculations
forming part of the temporary structure design shall not relieve the Contractor from any
of its responsibilities and obligations specified in the contract in relation to the
realization of temporary structures.

Calculation of work and payment
The costs relating to temporary structures shall be considered, unless otherwise

expressly provided for in the contract, as included in the cost of the work for the
permanent structures so that no additional payment will be made for such works.
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ROAD TRAFFIC OPERATION AND PROTECTION

The Contractor is required to ensure operation of traffic on all existing roads during
realization of works, or to divert the traffic in accordance with the prevailing laws and
regulations.

The Contractor shall take measures to provide for the safety and comfort of all persons
residing next to the construction site.

Any failure of the Contractor to perform such works will constitute adequate grounds for
provision of the same services by the Supervising Engineer at the full expense of the
Contractor, and the corresponding amount shall be deducted from the sums due for
payment to the Contractor in accordance with the contract.

Calculation of work and payment

No separate calculation and payment will be made as the work is included in the total
price of construction.

RIGHT-OF-WAY LIMITS

After land acquisition, the land shall become the property of the Client - user of the
right-of-way. Following the full land acquisition, the former owner shall lose his
ownership rights as well as other rights related to this property. The full land acquisition
comprises buildings and other structures situated on this land. The land acquisition
plan shall be submitted by the Client to the Contractor and the latter shall be required to
perform all construction activities within the right-of-way limits.

All activities and expenses incurred by the Contractor outside of the right-of-way limits
shall not constitute an obligation for the Client, unless otherwise specified by the Client
or the Supervising Engineer.

The neighboring land needed for the accommodation of labor, for the storage of
materials and machines, and for anything else that might be needed for the
construction of structures and realization of works considered to be of national interest,
may be temporarily occupied by the project. Such temporary dispossession of land
shall be terminated once such temporary use is no longer necessary, or after
completion of principal works on the project.

Provisions of the Building Law in relation to the dispossession of property are also
applicable to the temporary dispossession of land, unless otherwise specified in
appropriate provisions of this law.

FINAL INSPECTION

1. The final inspection is performed to determine whether the structure has been
realized in accordance with the building permit, i.e. location permit and technical
requirements for individual structures.

2. The final inspection is carried out by the commission formed by an appropriate
building authority.

3. The building authority nominates the commission president and determines which
bodies and legal persons will nominate their representatives as members of the
commission.
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4. The commission is formed of competent employees of the building authority and of
representatives of public administration services and legal persons that have issued
special requirements and approvals, or other public administration services and
legal persons as determined by the building authority.

5. The building authority shall inform the Client about the venue, date and hour of
such final inspection. The Client is required to invite appropriate participants in the
construction work to the final inspection.

6. The building authority is required to perform the final inspection of the
structure/facility within the period specified by law.

7. Findings made during final inspection are recorded in minutes in which commission
members can state either that the structure is fit for use, or that it will be fit for use
after elimination of some deficiencies, or that the operating permit can not be issued
for the structure.

8. After the final inspection is completed, the president of the final inspection
commission, i.e. the expert that performed the final inspection is required to submit
the corresponding minutes to the building authority.

BUILDING INSPECTION

The building inspection operating in the scope of the competent ministry -
Administration for Inspections - controls the application of the BL and other regulations
relating to the construction work and use of structures.

The building inspection supervises the work of the Client and other participants in the
construction. This supervision is performed to ensure proper application of the Building
Law, technical regulations and relevant standards.

The inspection work in the sense of these Regulations is performed by a Senior
Building Inspector, Building Inspector and building supervisor during construction,
removal and maintenance of structures.

The Building Inspector is required to perform, during every construction work, the
inspection of the works. The inspection may cover construction, removal or
maintenance of the entire structure/works or any part thereof.

The frequency of such inspections is defined by the inspector depending on the nature
and properties of the structure or the works.

In case the inspector or supervisor determines during such inspection that the
construction work has been started without the required permit or design, he will
proceed to the determination of the facts in relation to participants in construction and
safety of construction work.

In the course of the first inspection the inspector will determine facts with respect to the
legality of construction, identify participants in construction work, establish the time the
construction started and the condition on the building site and the works.

In every subsequent inspection, the inspector will determine changes that occurred with
respect to the facts established during the previous inspection.

If the inspector finds that the BL and other regulations have been violated, he will take
appropriate measures to:

o eliminate the irregularities,
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¢ eliminate the deficiencies,
¢ eliminate the damage,
e stop the construction work, or stop construction on a portion of the work,

e remove the structure or a part thereof or restore the conditions existing prior to such
construction,

e close the construction site,

o protect the site until execution of the order (evacuate people and material goods,
backfill the foundation pit, erect props, etc.)

In case of violation of the BL or other regulations, the inspector and supervisor will bring
charges against participants in construction that have been found responsible for such
violation.

The Contractor and the Supervising Engineer are required to present to the inspection
officers all documents, show them the works, and provide full assistance in their
inspection work.

TECHNICAL REGULATIONS

SYSTEM OF TECHNICAL REGULATIONS APPLICABLE IN THE REPUBLIC OF
CROATIA

General

In construction industry, the expression "technical regulations" denotes a portion of
construction-related regulations which deal with technical issues relating to the design,
construction, production of building products, as well as with the maintenance and
demolition of structures. These regulations include technical regulations, standards
and special regulations of technical character.

Many technical issues are solved in construction industry through autonomous
regulations. In this case, such regulations are, for instance, General Technical
Requirements (GTR) and Special Technical Requirements (STR) for construction
contracts, General Requirements for Construction Contracts (OUG), Special
Requirements for Construction Contracts (PUG), etc.

All participants in the planning, design and realization of works as well as in the
maintenance of roads, road structures and road equipment, are required to act in
accordance with applicable laws, regulations and rules that either directly or indirectly
regulate planning, design and realization of works, as well as the maintenance of roads,
road structures and road equipment.

Building Law (BL)
General

The Building Law (Official Gazette No. 52/99) and the Law on Revisions and Additions
to the Building Law (Official Gazette No. 75/99, 117/01) are fundamental laws
regulating the design, construction and maintenance of structures. The primary
objective of the building law is to achieve proper reliability of structures, an appropriate
level of quality, and construction in accordance with all public and other interests as
protected by other laws.
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0-35.1.1.2 Regulations based on BL

The list of subordinate acts, based on the BL and previous laws, and published in the
Official Gazette, are presented in the following table.

1. | Bylaw on the control of designs 89/00

2. | Bylaw on the requirements and standards for granting authority to | 2/00, 89/00
control designs

3. | Bylaw of requirements, methods and forms for keeping site | 6/00
diaries

4. | Bylaw on the program and methods for passing the state license | 23/89
examination for the performance of particular tasks in the
construction of structures

5. | Bylaw on the method used for construction site closing and for | 499/95
marking closed construction sites or structures

6. | Bylaw on the official card as used by Building Inspectors and | 44/95,
building supervisors 56/95

7. | Bylaw on material and technical requirements for the work of | 2/00
Building Inspectors and building supervisors

8. | Bylaw on the methods used by building inspection in the | 9/00
supervision work

9. | Bylaw on the obligatory content of the designer's statement about | 98/99
the conformity of the final or preliminary design with provisions of
other laws and regulations

10. | Bylaw on the validation of designs 98/99
11. | Bylaw on the minutes about final inspections as kept by the | 1/98

building inspection

0-35.1.2 List of special laws

The following table contains the list of special laws that influence, to a greater or lesser
extent, technical regulations used in construction industry, and are considered as
fundamental laws for the development of most special regulations of technical
character that are being published in the Official Gazette.

1. | Standardization Law 55/96
2. | Environmental Protection Law 82/94, 128/99
3. | Law on the Protection of Nature 30/94, 72/94
4. | Law on the Protection of Air 48/95
5. | Law on the Territorial Planning 30/94, 68/98, 61/00
6. | Law on the Protection and Preservation of Cultural | 69/99
Resources
7. | Law on Waste Management 34/95
8. | Law on Noise Protection 17/90
9. | Law on Forests 52/90, 5/91, 9/91
10. | Law on Agricultural Land 54/94, 48/95,
19/98, 105/99
11. | Law on Hunting 10/94, 29/99, 14/01
12. | Law on Plant Protection 10/94
13. | Law on Protection against lonizing Radiation 27/99
14. | Law on Protection against Non-ionizing Radiation 105/99
15. | Law on Municipal Infrastructure 36/95, 70/97,
128/99, 57/00,
129/00
16. | Law on Sanitation Inspection 27/99
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17. | Law on Water Management 107/95

18. | Law on Public Roads 100/96, 76/98,
27/01

19. | Law on Public Road Transport 36/98

20. | Law on Road Traffic Safety 59/96 (revised text)

21. | Law on Croatian Railways 53/94, 162/98

22. | Law on Safety in Railway Traffic 77/92

23. | Law on Airports 19/98

24. | Law on Basic Requirements for Safe Transport by Oil and | (Official Gazette of

Gas Pipelines the SFRY No.

64/73%)

25. | Law on Transport of Harmful Substances 97/93

26. | Law on Inflammable Liquids and Gases 108/95

27. | Law on Fire Protection 58/93

28. | Law on Explosive Substances for Industrial Use 12/94

29. | Law on Occupational safety 59/96, 94/96

30. | Law on Poisons 27/99, 55/99

31. | Law on Commerce 11/96, 75/99

32. | Law on Tourist Industry 8/96, 76/98

33. | Law on Catering Services 46/97, 68/98, 76/99

34. | Law on Veterinary Medicine 70/97

35. | Law on Mining 35/95

36. | Law on Land Acquisition 9/94

37. | Law on Acceptance of the Standardization Law 53/91

38. | Law on Topographical Surveying and Land Records 16/74

39. | Law on Procurement of Goods and Services and Works 142/97

0-35.2

* - number of the SFRY Official Gazette

REGULATIONS RELATED TO TECHNICAL PROFESSION

0-35.2.1

Construction work - general

Technical regulations

LIST OF TECHNICAL REGULATIONS, CROATIAN STANDARDS AND SPECIAL

1. | Bylaw on Technical Standards for Load-Bearing | 26/88*
Structures

2. | Bylaw on Technical Standards for the Determination of | 1/91*
Bridge Loads

3. | Bylaw on Technical Standards for the Construction of | 31/81*, 49/82*,
Buildings in Earthquake-Prone Areas 29/83*, 20/88*,

52/90*

4. | Bylaw on Provisional Technical Regulations for | 39/64*
Construction in earthquake-Prone Areas (for civil
engineering structures only)

5. | Bylaws on Technical Standards for Seismic Monitoring on | 6/88*
Large Dams

6. | Bylaw on Technical Standards for the Repair, | 52/85*
Strengthening and Reconstruction of Earthquake-
Damaged Buildings and for the Reconstruction and
Revitalization of Buildings

* - number of the SFRY Official Gazette
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Standards

1. | Basic notions about the design of | HRN U.C7.001, 005,
civil engineering structures 010, 121, 122, 123

2. | Protection against seismic actions | HRN ISO 4866:99
and vibrations

3. | Grouting of earthquake-damaged | HRN U.19.001
structures. Technical requirements

4. | Bridge load testing HRN U.M1.046

5. | Reliability of structures HRN ISO 8903:01

6. | Mechanical vibrations due to | HRNISO 10815:00
passage of trains through railway
tunnels

0-35.2.2 Concrete structures and products

Technical regulations

1. | Bylaw on Technical Standards for Concrete and | 11/87*
Reinforced Concrete
2. | Bylaw on Technical Measures and Requirements for | 51/71*
Prestressed Concrete
3. | Bylaw on Technical Standards for Steel-Made Wire, Bars | 41/85%, 20/88*,
and Cables as used for the Prestressing of Structures 21/88*
4. | Bylaw on Technical Standards for the Design, Production | 6/81%, 14/89*
and Realization of Structures Made of Prefabricated
Elements and Reinforced Cellular Concrete
5. | Bylaw on Technical Standards for the Concrete and | 15/90*
Reinforced Concrete Made with Natural and Artificial
Lightweight Aggregate Filling
6. | Bylaw on Technical Measures and Requirements for the | 32/70*
Design of Concrete and Reinforced Concrete Structures
in the Environment Exposed to Aggressive Action of
Water and Soil
7. | Bylaw on Technical Standards for the Design, Production | 14/89*
and Realization of Structures Made of Prefabricated
Elements Formed of Unreinforced and Reinforced
Cellular Concrete
8. | Order on Obligatory Certification of Concrete Drainage | 34/85*
Pipes More Than One Meter Long, NN 1/01
9. | Order on Obligatory Certification of Cement, NN 1/01 34/85*, 67/86*
10. | Order on Obligatory Certification of Concrete Additives 34/85*
11. | Order on Obligatory Certification of Prefabricated | 34/85* 14/89*
Elements Made of Cellular Concrete
12. | Order on Obligatory Certification of Stone Aggregate | 41/87*
Fractions for Asphalt and Concrete
* - number of the SFRY Official Gazette
Standards
1. | Eurocode 2: ENV 1997-1-4
Design and realization of concrete 13670
structures, parts 1-4; General - Lightweight
Aggregate Concrete; Requirements,
properties, production and conformity
certification EN 206
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Composite steel and concrete structures.

HRN

U.Z1.010

NIN

Design and construction of high industrial
stacks made of reinforced concrete.

HRN

U.C5.050

Hydrotechnical concrete. Technical
requirements for fabrication and use.

HRN

U.E3.010

Grouting

HRN

U.M8.022, 025
U.J9.001

Concrete

HRN

U.M1.012, 014,
016, 019, 027,
030, 034, 035,
036, 037, 038,
039, 040, 041,
042, 044, 045,
050, 051, 052,
055/057, 090,
091.

U.M8.030, 050,
052, 054, 056

Reinforcing steel

HRN

C.B6.011, 013
C.K6.020, 120,
121
U.M1.092
C.T3.095

Prestressing steel

HRN

C.K6.033, 034,
035, 036, 037

Welded steel fabric

HRN

U.M1.091

10.

Bi reinforcement

HRN

U.M1.092

11.

Prefabricated concrete elements

HRN

U.E3.050

12.

Cement

HRN

B.C1.001, 009,
011, 012, 013,
014, 015, 018,

B.C8.020, 021,
022, 023, 024,
025, 026, 027,
028, 029, 050

13.

Stone and stone aggregate

HRN EN

1925:99, 1926:99,
1936:99,
12370:99,
12372:99
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HRN

B.B0:001

B.B2.009, 010

B.B3:010, 045,
100

B.B8.001, 002,
003, 004, 010,
012, 013, 015,
016, 017, 019,
029, 030, 031,
032, 034, 035,
036, 037, 038,
039, 040, 042,
043, 044, 045,
047,048, 049,
056, 057, 101,
102, 103, 104,
105, 120, 121

14.

Lightweight aggregate for concrete

HRN

U.M4.020, 021,
022, 023, 024

15.

Blast furnace slag

HRN

U.M8.015
U.M9.010, 011,
012, 013, 014

16.

Cellular concrete elements

HRN

U.N1.300, 302,
303, 304, 305,
306, 308, 309,
310, 311, 312,
313, 315

17.

Massive lightweight-concrete blocks

HRN

U.N1.011

18.

Hollow lightweight-concrete blocks

HRN

U.N1.020

19.

Ash blocks

HRN

U.N1.030

20.

Hollow concrete blocks for masonry
buildings

HRN

U.N1.100

21.

Concrete-made door lintels and window
lintels

HRN

U.N1.101.111

Concrete additive

HRN EN

12350-1;
-2,-3,-4,-5,-6, -7

22.

Concrete stairs

HRN

U.N1.201

23.

Concrete tiles

HRN

U.N1.210, 210/1

24.

Concrete drain pipes

HRN

U.N1.050, 051,
052, 053, 054,
U.N1.250

25.

Reinforced-concrete windows

HRN

U.N1.250

Cable grouting mortar

HRN EN

445:00, 446:00,
447:00

26.

Fiber-reinforced cement slabs

HRN
ISO

8335
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Properties of concrete used in structures - HRN EN 12504.00
concrete testing 12350:00, -1:00
-2:00
-3:00
-4:00
-5:00
-6:00
-7:00
12390:00, -1:00
-2:00
-4:00
-5:99
-6:00
-7:00
-8:00
0-35.2.3 Metal structures and products
Technical regulations
1. | Bylaw on Technical Standards for Load Bearing Steel | 61/86*
Structures
2. | Bylaw on Technical Measures and Requirements for | 29/70*
Connections for Load-Bearing Steel Structures
3. | Technical regulations on the quality of welded | 41/64*
connections for load-bearing steel structures
4. | Technical regulations for the accuracy of measurements | 41/64*
and dimensions for load-bearing steel structures
5. | Technical regulations for lightweight steel components of | 6/65*
load-bearing steel structures
6. | Technical regulations for the inspection and testing of | 6/65*
load-bearing steel structures
7. | Technical regulations for simple building components of | 6/65*
load-bearing steel structures
8. | General technical regulations for the fabrication of objects | 19/59*
and structures by welding
9. | Bylaw on Technical Regulations and Wind Action on | 41/64*
Load-Bearing Steel Structures
10. | Bylaw on Technical Measures and Requirements for the | 32/70*
Corrosion Protection of Steel Structures
11. | Bylaw on Technical Standards for Stable Pressurized | 9/86*
Cylinders for Liquefied Atmospheric Gases
12. | Bylaw on Technical Standards for Ski Lifts 2/85*
13. | Bylaw on Technical Standards for Placing Stable | 39/88*
Cylinders for Liquefied Atmospheric Gases
14. | Order on obligatory testing of bolts, nuts and washers as | 61/85*
used for connecting load-bearing steel structures
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Standards

NOTE: The reinforcing steel is presented in Section 0-35.2.2.

1. | Stability of load-bearing steel HRN U.E7.010, 081, 086, 091,
structures 096, 101, 101/1, 106,
111, 116, 121, 131, 140,
145, 150
2. | Steel marking HRN C.B0.002, 003, 004
3. | Connecting devices and fittings HRN M.A1.120, 152, 153, 240,
400, 410
M.B0.010, 012, 045, 221,
240
M.B1.005, 006, 012, 023,
028, 029, 030, 066, 067,
068, 601, 629
M.B2.016, 030, 063, 064
4. | Design of steel structures for HRN U.H2.100
aerial supports
5. | Steel pipes - without seams HRN C.B5.0221, 022, 023
6. | Steel pipes - with seams HRN C.B5.026, 027
7. | Steel wire HRN C.B6.013, 050, 051, 110
8. | Aluminum HRN EN 485-1:01
485-2:01
485-3:01
485-4:01
9. | Aluminum sections HRN C.C3.020, 120, 220,
C.C4.019, 020, 060,
120, 140, 160,
C.C5.020, 120, 130, 131
10. | Aluminum wire and welding rods HRN C.H3.061
11. | Steel | girders HRN C.B3.131.141
12. | Supports and hinges for steel HRN U.E7.131
structures
13. | Connection of steel structure by HRN U:E7.140, 145, 150
riveting, bolting and welding
14. | Structural steel HRN C.B2.500, 502
15. | Steel for bolts, rivets and sheet HRN C.A1.040, 041, 050, 051,
metal 052, 053, 054, 055, 056,
057, 058, 059, 061,
061/1, 062, 063, 064,
068, 069, 070, 072,
C.A7.080, 081, 082, 083
C.B0.506, 507, 508
16. | Mechanical testing of metals HRN ISO 83:99,
140:99,
410:99
HRN EN ISO 6507-1:99
HRN EN 10002-1:99
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HRN

C.A4.005, 006, 007, 008,
008, 010, 011, 012, 014,
016, 033, 034, 035, 037,
038, 043, 045, 050, 051,
052, 053, 054, 055, 060,
061, 062, 063, 064, 065,
107, 110, 123, 124, 125,
126, 128, 207, 216, 320,

321, 322

17.

Testing metal with nondestructive
methods

HRN EN

444:97
27963:99

HRN

C.A7.010, 011, 017, 080,
081, 082, 091, 092

18.

Metal corrosion testing

HRN EN ISO

7384:99, 7441:99
7539-1:99
7539-2:99
7539-3:99
7539-4:99
7539-5:99
7539-6:99
7539-7:99

HRN ISO

8407:99

HRN EN ISO

8565:99

HRN ISO

9223:99
9224:99
9225:99
9226:99
9227:99

HRN EN ISO
HRN ISO

9400:99
9591:99

HRN EN ISO
HRN ISO

10062:99
11463:99

HRN

C.A5.005, 015, 021, 022,
023, 024, 026, 030, 061,
062.

19.

Corrosion protection by metal
coating

HRN

C.A6.001, 005, 011, 020,
021, 022, 030, 031, 032,
033, 035, 050, 051, 052

C.T7.120

Cathodic protection

HRN EN

12068
12329
12330
12473
12495
12540
12696
12954
13174
7539-8

20.

Corrosion protection by galvanic
coating

HRN

C.T7.106, 113
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21.

Corrosion protection by coating
compounds

HRN ISO

8501-1:99
8502-2:99

HRN ISO/TR

8502-1:99

HRN ISO

8502-2:99
8502-3:99
8502-4:99
8502-6:99

HRN EN ISO

8503-1:99
8503-2:99
8503-3:99
8503-4:99

HRN ISO

8504-1:99
8504-2:99
8504-3:99

HRN EN ISO

11124-1:99
11124-2:99
11124-3:99
11124-4:99
11125-1:99
11125-2:99
11125-3:99
11125-4:99
11125-5:99
11125-6:99
11125-7:99
11126-1:99
11126-3:99
11126-4:99
11126-5:99
11126-6:99

HRN ISO

11126-7:99

HRN EN ISO

11126-8:99
11127-1:99
11127-2:99
11127-3:99
11127-4:99
11127-5:99
11127-6:99
11127-7:99
12944-1:99
12944-2:99
12944-3:99
12944-5:99
12944-6:99
12944-7:99
12944-8:99
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22. | Welding processes,
Welding and similar procedures

HRN EN

287-1:99, 287-2:99,
288-1:99, 288-2:99
288-3:99, 288-4:99
288-6:99, 288-7:99
288-8:99

719:99, 729-1:99
729-2:99, 729-3:99
729-4:99
1011-1:99, 1011-3:99
1011-4:99
1043-2:00, 1044:00
1045:00

1418:00

1792:99

HRN EN ISO

6947:99, 9013:99,
9692-2:99, 9956-11:99,
9956-10:01

9454-2:01

9455-6:01, 9455-10:01,
9455-13:01, 9455-15:01
9606-3:01, 0606-4:01,
9606-5:01

HRN CR

12187:99

HRN EN ISO

13916:99
10882-2:01
12242-2:01

13918:01
14554-1:01
14554-2:01

14555:01

4063:01

43920:99

HRN EN

24063:99
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0-35.2.4 Masonry structures and products

Technical regulations

1.

Bylaw on Technical Measures and Requirements for the

Construction of Masonry Walls

17/70*

2.

Bylaw on Obligatory Certification of facade Bricks and | 24/90*

Clay Blocks and on Requirements to be Met by
Companies Authorized to Perform Certification of these

Products

* - number of the SFRY Official Gazette

Standards

1. | Mortars HRN EN 1015-1:00
-2:00, 3:00
-4:00, -6:00
-7:00, -10:00
-11:00, -15:00
-17:00, -19:00
2. | Lime HRN B.C1.020, 021, 023,
B.C8.040, 042
3. | Bricks, blocks and clay plates HRN B.D1.011, 012, 013, 014,
015, 016, 017, 022, 030
B.D8.011, 030
4. | Brick made of granular blast HRN U.N9.020

furnace slag
5. | Acid-resistant putty for chimneys HRN U.M2.014
6. | Silicate brick HRN U.N3.300

0-35.2.5 Wooden structures and products

Technical regulations

1.

Order on obligatory certification of chipboard used for | 61/83*
general purposes and in construction industry

* - number of the SFRY Official Gazette

Standards
1. | Design and realization of wooden | HRN U.C9.200, 200/1, 300,
structures 400, 500
U.D0.001, 001/1
2. | Connecting devices and fittings HRN M.B0.060, 061, 062
M.B1.500, 510, 515, 520,
525, 530, 535
3. | Circular technical wood HRN D.B1.021, 024, 025
4. | Sawn timber HRN D.C1.040, 041, 042
5. | Utility posts HRN D.B2.050, 051, 052, 053,

054, 055, 056, 057, 058,
059
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6. | Wood glue HRN H.K1.041, 042, 045,
H.K2.023, 024, 025
H.K8.020, 021, 022, 023,
024, 025, 026

7. | Fiberboards and chipboards HRN EN 300:97
311:99
318:99
319:99
320:99
321:99

382-1:99

382-2:99

HRN ISO 768:97, 769:97
818:97, 820:97

HRN EN 1087-1:99

HRN ISO 3729:97

8. | Wood protection HRN D.T4.019, 027, 028, 030,
031, 035, 036, 037, 039,
041, 042, 043, 046, 061,

062, 063, 064, 065

9. | Wood conservation HRN D.T4.020, 021, 022, 023,
024, 025, 026, 030

10. | Test methods for round and sawn | HRN EN 1310:99
wood 1311:99
1315-1:99, 1315-2:99

1316-1:99

HRN ISO 3129:99, 3130:99

3131:99

3133:99

3350:99

3351:99

4469:99, 4858:99

4859:99

4860:99

HRN D.A1.035, 058, 059

11. | Laminated wood HRN EN 314-1:99, 314-2:99,
315:99

635-1:99, 635-2:99

635-3:99

635-4:99

636-1:99, 636-2:99

636-3:99

HRN ISO 1072:99, 1096:97,

1097:97, 1098:97,

2074:98

12. | Wooden-core boards HRN EN 310:99, 326-1:99
HRN ISO 9424:97, 9425:97,

9426:97, 9427:97
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0-35.2.6 Geotechnics and foundation engineering

Technical regulations

1.

Bylaw on Technical Standards for the Design and
Realization of Foundations for Civil Engineering
Structures

15/90*

* - number of the SFRY Official Gazette

Standards

1.

Foundations for oil storage tanks HRN

U.C9.010

2.

Geotechnical testing HRN

U.B0.010

U.B1.001, 003, 010, 012,
014, 016, 018, 020, 022,
024, 026, 028, 029, 030,
031, 032, 034, 036, 038,
040, 042, 044, 046, 048,

050

Rock mechanics HRN

B.B7.110, 126, 127, 128,

130

0-35.2.7 High-rise construction (buildings, industry, etc.) - structures and products

NOTE: Technical regulations and standards relating to particular structures,
related products and elements of such products, are presented in sections 0-
35.2.1 to 0-35.2.6

Technical regulations

1.

Bylaw on Technical Measures and Requirements for the
Construction of Rooms and Devices for the Collection
and Removal of Waste Matter from Housing Units

28/70*

Bylaw on Technical Measures and Requirements for
Hydrocarbon-based Waterproofing for Roofs and
Terraces

26/69*

Bylaw on Technical Measures and Requirements for the
Construction of Residential Structures according to the
System of Modular Coordination of Measures

26/69*

Bylaw on Technical Standards for the Design and
Realization of Finishing Works in Construction Industry

21/90*

Bylaw on Technical Standards for Shelters

24/90*

oo

Order on Obligatory Certification of Waterproofing
Materials Impregnated with Bitumen and Bituminous
Strips

46/87*

Bylaw on Obligatory Certification of Jute and on
Conditions to be Met by Companies Authorized to
Perform Jute Certification

8/91*

* - number of the SFRY Official Gazette

General Technical Requirements for Road Works 2001 - VOLUME |

Page 49




GENERAL PROVISIONS

Standards
1. | Analysis of building structures by HRN U.M1.047
load testing
2. | Area and volume of buildings HRN U.C2.100
3. | Modular coordination HRN U.A2.001, 002, 003, 004,
005, 006, 007, 008, 009,
010, 011, 018, 031, 032,
033, 041, 042, 044, 045,
046
4. | Joints in construction industry HRN U.A9.015, 017, 066
5. | Room lighting HRN U.C9.100
6. | Room for utility ducts HRN U.A9.050
7. | Kitchen equipment HRN U.A9.056, 057, 058
8. | Space-related needs of disabled HRN U.A9.201, 202, 203, 204,
persons 205, 206, 207, 208, 209,
210, 211, 212, 213, 214,
215, 216
9. | Prefabricated chimney HRN U.N4.010, 015, 020
10. | Floor structures HRN U.N0.050
11. | Concrete and pressed tile covers HRN U.F4.010
12. | Clay tiles HRN B.D1.009, 010
B.D8.010
13. | Asbestos cement slabs HRN B.C4.022, 024, 026, 090,
100
14. | Sheet metal roof elements HRN U.N9.053, 054, 055
15. | Copper sheets HRN C.D4.520
16. | Flat roof insulation HRN U.F2.024
17. | Gutters for draining rainwater from | HRN C.14.010, 011
the roof
18. | External plastering HRN U.F2.010
19. | Joinery installation HRN U.F4.020
20. | Joinery HRN EN 130:01
947:01, 948:01
949:01
950:01
951:01
952:01
1026:01, 1027:01
1121:01
1191:01
1294:01
1529:01, 1530:01
12046:01, 12207:01
12208:01
12210:01
12211:01
12219:01
21. | Fixing blocks for joinery
22. | Glass and glazing work HRN U.F2.025
23. | Glass HRN B.E0.001
B.E1.011, 050, 080
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HRN DIN 4102-5:96

4102-13:96

24. | Glazier's putty HRN H.C6.050

25. | Structural glass HRN DIN 4102-5:97

26. | Waterproofing products HRN U.M3.200, 210, 20, 221,

226, 227, 229, 230, 231,

232, 234, 240, 242, 244,

246, 248, 300

U.M8.080, 085, 225

27. | Window sills HRN U.N9.05, 051, 052

28. | Metal door jamb HRN U.N9.020

29. | Lead sheet HRN C.E4.030

30. | Roller shutter work HRN U.F2.022

31. | Floating floor HRN U.F2.019, 020, 023

32. | Floor supporting structure HRN U.F2.016, 017
(wooden)

33. | Wood for floor structures HRN ISO 2036:97

34. | Parquet floor HRN D.D5.020, 021, 022

35. | Wooden prisms for flooring HRN ISO 5326:97, 528:97

36. | Stone slate cladding HRN U.F2.033, 034

37. | Floors based on synthetic resins HRN U.F2.033, 034

38. | Caustic magnesite floors HRN U.F3.010, 020, 030, 040

39. | Asbestos vinyl tiles HRN U.F3.060

40. | Poured asphalt floors HRN U.F3.070

41. | Cork floor tiles HRN D.Z0.039

D.Z8.046, 047

42. | Floor tiling work HRN U.F3.050.052

43. | Floor and wall tiling work HRN U.F2.011, 018

44. | Ceramic tile HRN EN 121:01, 159:01, 176:01,

178:01, 186:01, 187:01

HRN B.D1.300, 301, 305, 306,

321, 322, 331, 332, 334,

335

B.D8.050, 054, 058, 060,

068, 070,080, 090, 092,

099, 450

45, | Painting work HRN U.F2.012

46. | Painting work HRN U.F2.013

47. | Paints and varnishes HRN H.C0.002,

H.C5.020,

H.C7.031, 035

48. | Wallpapering HRN U.F2.014

49. | Gypsum and gypsum products HRN B.C1.030, 035,040, 045

B.C8.030, 032

U.N2.010

50. | Glass wool HRN U.D3.101, 102

51. | Vitreous china sanitary ware HRN U.N5.100, 111, 123

52. | Sanitary equipment HRN U.N5.120, 121, 122, 123,

130, 131, 150, 160, 170,

210, 220, 230

53. | Drinking water fittings HRN M.C5.702, 703

54. | Sanitary fittings HRN M.C5.806, 810, 811, 812,

813, 820, 821
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55. | Letter boxes HRN U.N9.060, 061, 062
56. | Scraper for footwear HRN U.N9.300
57. | Nonflammable mineral boards HRN B.F2.100

B.F8, 150, 151, 152, 153,
154, 155, 156, 158, 159,

160, 161, 162, 163
58. | Mineral wool HRN U.M9.015

59. | Thermal insulation products HRN EN 822:98, 823:98, 824:98,
825:98, 826:96,
12085:98, 12086:98,
12087:97, 12088:97,
12089:98, 12090:98,
12091:98

60. | Construction tolerances HRN DIN 18201:97, 18202:97,
18203:97

Special regulations

1. | Bylaw on the equipment and other conditions to be met | 28/81, 10/94

by warehouses and other plant storage facilities (cf. Art. 77 of the
Law on Plant
Protection)

2. | Bylaw on minimum technical requirements for rooms in | 22/89, 24/90
which a tourist activity is conducted and on equipment
required for the performance of such activity

3. | Bylaw on conditions to be met by rooms for the | 118/99, 63/00
production and sale of staple goods and general
consumer goods

4. | Bylaw on conditions to be met by facilities for the | 52/93
accommodation of animals and by the warehouse for
storing products of animal origin and waste animal
matters on border crossings.

5. | Bylaw on requirements for structures, rooms, and | 12/92
equipment, experts, legal and physical persons, in the
health protection of animals and in the performance of
veterinary activities

0-35.2.8 Facilities and products in the field of transport and communications (roads,
railways, airports, telecommunications, etc)

NOTE: Technical regulations and standards relating to corresponding structures,
products and elements of such products, are presented in sections 0-35.21 to 0-
35.2.6 and, in relation to waterproofing, in Section 0-35.2.7.

Technical regulations

1. | Bylaw on technical measures and requirements for the | 59/73*
design and construction of road tunnels

2. | Bylaw on technical measures and requirements for the | 55/73*
design and construction of railway tunnels

* - number of the SFRY Official Gazette
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Standards

1.

Design and dimensioning of
pavement structures

HRN

U.B9.010, 012
U.C4.010, 011, 012, 016,
020, 022, 024, 200
U.E8.010, 016, 018

Road design - climatic and
hydrological requirements, etc.

HRN

0.C4.003, 011, 016, 018,
019, 018, 019, 020, 022,
024, 050, 051, 052, 198,

200

Typification of road elements

HRN

U.S4.021, 022, 050, 051,
062, 064, 102, 104, 106,
110, 112, 201, 202, 203,
204, 221, 222, 223, 224,
225,226, 227, 228, 229,
230, 231, 232, 233, 234

Freezing action on roadways

HRN

U.B9.010, 012
U.E1.012

Bitumen binders

HRN

U.M3.010, 020, 022, 024,
030, 040, 050, 090, 100
B.H8.601, 605, 610, 611,
612, 613, 614, 615, 616,
617,619, 620, 621, 622

Design of transportation facilities -
elements

HRN

U.C1.020, 022, 023, 024,
025, 030, 280, 281, 282,
283, 284, 285

Asphalt pavement dimensioning

HRN

U.C4.010, 012

i

Technical requirements for various
road works

HRN

U.E1.010, 015

E.E3, 020, 050
U.E4.010, 012, 014, 016,
018, 019, 020

U.E8.016, 018

U.e9.020, 021, 022, 024,
026, 028

Sliding resistance for wearing
courses and pavement structures

HRN

U.C4.019

10.

Technical equipment of roads

HRN

U.S4.102, 104, 106, 110,
112

11.

Concrete curbs

HRN

U.N2.060

12.

Road construction techniques

HRN ISO

8608:99

13.

Asphalt mixes, stabilization
materials

HRN

U.E4.010, 012, 014, 016,
018, 019, 020

U.E9.021, 022, 024, 026,
028

U.M3.090, 095
U.M8.040, 042, 080, 081,
082, 090, 091, 092, 093,
094, 095, 096, 097, 098,
099, 100, 101, 102, 103,
104, 105, 300
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14. | Track bed structure HRN P.B1.110, 111, 112, 113,
120, 121, 130, 131, 132,
150, 151, 152, 153, 154,
155, 156, 157, 158, 159,
170, 171, 909, 910, 911,
912, 913

P.B2.010, 011, 012, 013,
014, 015, 016, 017, 018,
019, 020, 021, 022
P.B8.001, 002, 003, 010,
011, 012, 013, 031, 032,
034

P.B9.001, 002, 006, 007,
011, 012, 013, 014, 020

15. | Rails HRN C.K1.020, 021, 031
16. | Timber sleepers HRN D.D1.020, 021, 022, 023,
030

17. | Safety signals and devices on HRN P.C1.011, 012, 013, 020,
railways 021, 022, 023, 024, 025,

026, 027, 028, 031, 039,
041, 042, 043, 051, 052,
053, 054, 055, 056, 060,
061, 065, 066, 067, 068,
069, 070, 071, 072
P.C8.010, 011, 012, 013,
014, 015, 016, 017, 018,
019, 020, 021

P.C9.030, 031, 032, 033,
034, 035, 036, 037, 038,
039, 049, 041, 042, 043,
044, 050, 051, 052, 053,
054, 055, 056, 057

18. | Signal devices on roads HRN EN 058, 059
12675:01

12676-1:00, 12676-2:00,
1824:00

Special regulations

1. | Bylaw on requirements for the design and construction of | 73/98
connections and access routes to public roads

2. | Bylaw on bas stops 48/97

3. | Bylaw on minimum traffic safety requirements to be met | 110/01
by public roads and their elements outside
agglomerations

4. | Bylaw on the maintenance and protection of public roads | 25/98, 162/98

5. | Bylaw on traffic signs, equipment and signals on roads 59/00

6. | Bylaw on excessive use of public roads 40/00

7. | Bylaw on the use of road land and performance of | 94/98
appropriate roadside activities

8. | Bylaw on the criteria for determining the compensation for | 135/99
the use of road land and the compensation for performing
appropriate roadside activities

9. | Bylaw on the categorization of bus stations 100/98
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10. | Bylaw on the use of Croatian standards for the design, | 12/97
construction, repair and maintenance of railways and
railway vehicles

11. | Bylaw on the criteria and procedures for strengthening | 32/94, 96/94, 33/01
and protection of railway highway grade crossings

12. | Bylaw on mandatory technical conditions for the safety of | 84/94, 32/96
railways

13. | Bylaw on methods and requirements for safe operation of | 32/94, 39/94 (corr.)
railway traffic

14. | Bylaw on fixed railway facilities 5/95

15. | Bylaw on requirements to be met by railway stations with | 52/93
respect to the handling (loading and unloading) of
animals

16. | Bylaw on the maximum admissible radiation emitted by | 8/96
radio stations in cities and urban communities

17. | Bylaw on marking runways and other paved areas on | (SFRY Official
airports Gazette 47/79%)

0-35.2.9 Water engineering structures and products

NOTE: Technical regulations and standards relating to corresponding structures,
products and elements of such products, are presented in sections 0-35.2.1 to 0-
35.2.6, while those relating to waterproofing are given in Section 0-35.2.7, and
those relating to steel pipes in Section 0-35.2.3.

Technical regulations

1. | Bylaw on technical measures and requirements for the | 2/70*
construction of flood protection facilities

* - number of the SFRY Official Gazette

Standards

1. | Design of earthfill dams and water | HRN U.C5.020
engineering structures - Technical
requirements

2. | Waste water analysis HRN H.Z0.003
H.Z1.100, 101, 102, 103,
104, 106, 111, 113, 114,
115, 117,124, 131, 135,
136, 137, 138, 139, 140,
141, 142, 144, 145, 147,
149, 150, 151, 152, 160,
163, 165, 170, 171, 173,
176,177,178, 179, 180,
181, 184, 190, 195, 196

3. | Technical requirements for HRN U.G1.510
asbestos cement pipeline placing

4. | Calculation of speed and flow rate | HRN U.C5.100
in asbestos cement pipelines

5. | Drinking water quality HRN ISO 10359:97

6. | Channel water quality HRN EN ISO 10304-2:97

7. | Pipelines HRN M.B6.006
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8. | Pipe flanges HRN M.B6.007, 008, 011, 020,
other under M.B6 in
catalogue
9. | Cast iron pipes and fittings HRN C.J1.021, 022, 023, 030,
031, 033, 040, 041, 042,
043, 050, 051, 060, 061,
062, 063, 064, 065, 068,
070, 072, 080, 081, 090,
091, 092
10. | Cast iron drain pipes HRN C.J1.421, 429, 430, 431,
440, 460, 470, 480, 481,
482, 483, 484, 485, 486,
488, 489, 490, 491, 492,
493, 494
11. | Lead pipes HRN C.E4.040, 041
12. | Cast iron pipe valves HRN M.C5.601, 645, 646, 647
13. | Asbestos cement pipes for HRN B.C4.020
residential sewage disposal
systems
14. | Asbestos cement pipes for HRN B.C4.061, 061/1
sewerage and drainage
15. | Asbestos cement pressure pipes HRN B.C4.081, 081/1
16. | Cast iron fittings for asbestos HRN C.J1.121, 140, 141, 150,
cement pipelines 151, 152, 160, 161, 162,
163, 164, 165, 166, 167,
170,171,172, 180, 190,
191, 192
17. | Technical requirements for HRN U.G1.550
asbestos cement pipeline
installation
18. | Hard polyvinyl chloride pipes and | HRN U.G1.500
fittings for sewage disposal
19. | Gray cast iron fittings for hard HRN C.J1.500, 501, 502, 503,
PVC pipelines 504, 505, 506, 520, 521
20. | Ceramic sewage-disposal pipes, HRN B.D1.200, 210, 220, 225,
connections, slabs 226, 230, 240, 241, 245,
250, 255, 260, 270
B.D8.400, 460
21. | Plastic pipes and water HRN EN 638:00, 727:00, 477:00,
evacuation systems 763:00,
728:00
921:00
1277:00
1329-1:00
1401-1:00, 1401-2:00
1411:00
1852-1:00, 1852-2:00
1053:00
1054:00
HRN EN ISO 9969:0
HRN ISO 4440-1:00
4440-2:00
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HRN EN

1452-1:01
-2:01
-3:01
-4:01
-5:01
-7:00

22.

Gaskets HRN

G.C2.021, 022, 030

Special regulations

1. | Ordinance on the categorization of watercourses 15/81
2. | Ordinance on the classification of water 77/98
3. | Bylaw on the issuance of water acts 28/96
4. | Bylaw on protective measures and requirements for the | 22/86
determination of sanitary protection zones and drinking
water sources
5. | Bylaw on the hygienic quality of water used as drinking | 9/80, 14/80
water by general population
6. | Ordinance on maximum allowable concentration of | 2/84, 53/90 (cf. Art.
harmful matter in fresh water and coastal sea 178 of the Law on
Water, 107/95 and
cf. Art. 215 of the
Law on Water)
7. | Bylaw on technical, economic and other requirements for | 4/98
improving water drainage systems, including basic
notions about the technical and economic management
of such systems

0-35.2.10 Acoustics and noise protection

Standards

1.

Acoustics in construction industry. | HRN EN ISO

Sound insulation measurement.

140-1:98, 140-3:98
140-4:99, 140-5:99
140-6:99, 140-7:99
140-8:99, 717-1:98

717-2:98

HRN ISO

7235:99, 7235:98

HRN EN ISO

11654:98, 11691:98

11820:98

HRN EN

20140-2:98
20140-9:98
20140-10:98
24136:99

Protection against plumbing noise | HRN EN ISO

3822-2:98, 3822-3:98,

3822-4:98

Noise generated by various HRN EN

means of transportation.

1793-1:99
1793-2:99
1793-3:99
1794-1:01
1794-2:01

HRN ISO
HRN EN

3891:99
22922:98
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Special regulations

1. | Bylaw on maximum permissible noise levels in various
human environments

37/90*

* - number of the SFRY Official Gazette
0-35.2.11 Heating, cooling and thermal protection

Technical regulations

1. | Bylaw on technical measures and requirements for
heating energy in buildings

28/70*

2. | Bylaw on technical measures and requirements for
ventilation in residential buildings

35/70*

3. | Order on obligatory certification of ventilation systems for
shelters and dual-use structures

61/87*

* - number of the SFRY Official Gazette

Standards
1. | Thermal insulation HRN EN 1602:98, 1603:98
1604:98, 1605:98
1606:98, 1607:98
1608:98, 1609:98
HRN ISO 6781:98
HRN ISO/TR 9165:98
HRN ISO 9869:98, 9972:98
10456:98
2. | Room ventilation HRN U.C2.200, 201, 202
3. | Thermal insulation. HRN EN ISO 7345:98
Heat transfer. HRN ISO 8301:98, 8302:98
HRN EN ISO 8497:98, 8990:98
9288:98, 9346:98
10051:98
4. | Thermal insulation products for HRN EN 822:98, 823:98, 824:98,
construction industry 825:98, 826:98
12085:98, 12086:98
12087:97, 12088:97
12089:98, 12090:98
12091:98
0-35.2.12 Fire protection
Technical regulations
1. | Bylaw on technical standards for fire protection of high- | 7/84*
rise structures
2. | Bylaw on technical standards for warehouse protection | 24/87*
against fire and explosions
3. | Bylaw on technical standards for fire hydrant network 30/91*
4. | Bylaw on technical standards for fixed carbon dioxide fire | 44/83*
extinguishing systems
5. | Bylaw on technical standards for the evacuation of fire- | 45/83*
generated heat and smoke
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6. | Bylaw on technical standards for devices enabling | 35/80*
automatic closing of fire-resistant doors or trap-doors
7. | Bylaw on technical standards for the fire protection of | 74/90*
electric power units and devices
8. | Bylaw on technical standards for devices for the | 57/85*
application and drying of coating compounds
9. | Bylaw on obligatory certification of typical structural | 24/90*
elements with respect to fire resistance, and on
requirements to be met by companies authorized for the
certification of such products
* - number of the SFRY Official Gazette
Standards
1. | General fire protection HRN EN 2:97
requirements
2. | Fire resistance of building HRN DIN 4102-1:96, 4102-2:96
materials and elements 4102-3:96, 4102-4:96
4102.5:96, 4102-6:96
4102-7:96, 4102-8:96
4102-9:96, 4102-11:96
4102-13:96, 4102-14:96
4102-15:96, 4102-16:96
4102-17:96, 4102-18:96
3. | Fire safety of industrial structures | HRN DIN V 18230-1:96
HRN DIN 18230-2:96
4. | Fire hydrants HRN EN 671-1:98
HRN DIN 671-2:98
3222:98
5. | Automatic fire detection systems HRN EN 54-1:97, 54-2:98
54-4:98, 54-5:97
54-6:97, 54-7:97
54-8:97, 54-9:97
HRN DIN 0833-1:98, 0833-2:98
VDE
6. | Classification of buildings HRN U.J1.240
according to their fire resistance
7. | Fire protection by nonflammable HRN U:15.701, 702, 7114, 715,
elements 721,722,723, 724
8. | Chimneys HRN U.N4.025
9. | Smoke doors HRN DIN 18059-1:96, 18059-2:96

Special regulations

1.

Instructions on testing procedures and fire-resistance
categories of fire protection valves in ventilation and air-
conditioning ducts

10/94

Bylaw on the classification of structures, structural parts
and space into appropriate fire susceptibility categories

62/94, 32/97

Bylaw on structures that do not need to comply with
special fire-protection requirements

35/94

Bylaw on the determination of susceptibility to fire and
technological explosions

35/94

Bylaw on the requirements for approach routes used in

35/94
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fire fighting
6. | Bylaw on fire protection measures during welding, cutting, | 44/88
soldering and similar work techniques
7. | Bylaw on the maintenance and selection of fire | 35/94, 103/96
extinguishers
8. | Bylaw on the stations supplying fuel to motor vehicles 93/98*
9. | Bylaw on inflammable liquids 54/99*
10. | Bylaw on fire protection requirements for catering | 100/99*
establishments
* - number of the SFRY Official Gazette
0-35.2.13 Electrical and mechanical equipment for buildings and plants
Technical regulations
1. | Bylaw on technical standards for electric installations in | 68/85*
specific environments
2. | Bylaw on technical standards and requirements for the | 17/74*
design and realization of electrical installations in rooms
in which explosive devices are handled
3. | Bylaw on technical standards for low-voltage electric | 53/88*
installations
4. | Bylaw on technical standards and requirements for | 51/1%, 16/86*,
elevators 55/87*
5. | Bylaw on technical standards for electric elevators used | 16/86*, 28/89*
for vertical transport of persons and cargo
6. | Bylaw on technical standards for moving steps and | 66/78*, 13/82*
moving walks
7. | Bylaw on technical standards for electric elevators for the | 55/87*
vertical transport of cargo with cabins unsuitable for
transport of passengers
8. | Bylaw on technical standards for electric external | 19/86*
elevators
9. | Bylaw on technical standards for the design, construction, | 10/90*, 52/90*
operation and maintenance of gas-operated boiler rooms
10. | Bylaw on technical standards for pumps and | 32/74*
compressors
11. | Bylaw on technical standards for ventilation and air | 39/89*
conditioning systems
12. | Order on obligatory certification of explosion-resistant | 25/81*
electric devices for use in spaces susceptible to
explosions
13. | Bylaw on obligatory certification of electric elevators for | 27/90*
vertical transport of passengers and cargo, and on
conditions to be met by companies authorized to perform
certification of such products
14. | Bylaw on obligatory certification of impact-resistant valves | 24/90*
for shelters and dual-purpose structures, and on
conditions to be met by companies authorized to perform
certification of such products
15. | Order on obligatory certification of steel devices for | 4/85*
closing openings that enable access to shelters and dual-
purpose structures
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shelters and dual-purpose structures

16. | Order on obligatory certification of reinforced-concrete | 53/91%, 41/96*
devices for closing openings that enable access to

wings

17. | Order on obligatory certification of sealing rubber strips | 35/86*
for the doors, shutters and movable partitions of shelters
and dual-purpose structures, with hermetic shutting of

* - number of the SFRY Official Gazette

Standards

1. | Electrical installations in buildings, | HRN HD
protection against electric shock

384.4.41 S2:99
47 S2:99
442 S1:99

HRN IEC

603464-4-481:99
61140:99
61200:99

2. | Lightning arrester HRN

N.B4.901, 902, 903, 904,
906, 908, 909, 910, 911,
912, 913, 914, 915, 916,
917, 920, 921, 922, 923,
924, 925, 930, 931, 932,
934, 935, 936, 937, 942,
943, 944, 945, 946, 949,

950

3. | Protection against thunder HRN IEC

61024-1:97
61024-1-1:97

4. | Electrical installations of buildings | HRN RO

064-001:99
002:99
003:99

HRN HD

384.3.52:99
384.4.42:99
43:99

45 S1:99

46 S1:99

47 S2:99

442 S1:99

447 S1:99

482 S1:99
384.5.51 S2:99
52 S1:99

54 S1:99

56 S1:99

523 S$1:99

537 S2:99

551 S1:99
384.6.61 S1:99
384.7.702 S1:99
703 S1:99

705 S1:99

706 S1:99

708 S1:99
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HRN IEC

3568:97
60050-826.99
60364-1:99
60364-2-21:99

HRN IEC/TR

3 60364-2-21:98

HRN IEC

60364-3/A1:99
60364-3/A2:99
60364-4-443:99
60364-4-444:99
60364-4-481:99
60364-5-53:99
60364-5-534:99
60634-5-548:99
60634-5-550:99
60634-6-61/A1:99
60364-6-61/A2:99
60364-7-701:99
60364-7-704:99
7-714:99
60364-7-707:99
60364-7-709:99
7-711:99
7-713:99
7-714:99
7-715:99

HRN EN

60514:99
60521:99
60687:99
61036:99
61037:99
61038:99

HRN IEC

61140:99

HRN
IEC/TR2

61200-52:99
61200-53:99

HRN
IEC/TR3

61200-423:99
61200-704:99

5. | Electrical wires, cables and
accessories in buildings

HRN HD

384.5.52 S1:99
523 $1:99

HRN IEC/T3

2 61200-52:99

HRN HD

384.4.42 S1:99
43 S1:99

45 S1:99

46 S1:99

473 $1:99

HRN EN

61543:9

HRN HD

384.5.54 S1:99
551 S1:99

HRN IEC

60364-5-534:99
548:99

HRN HD

384.5.537 S2:99

HRN IEC

60364-5-53:99

HRN IEC/TR

61200-53:99

HRN EN

61547:97
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HRN IEC

60364-5-559:99
7-715:99

Elevators and moving steps

HRN EN

81-1:98, 81-2:98
115:98

627:98

1001:97
4190-1:00
4190-3:00
4190-5:00
4190-6:00
4344:00

HRN ISO

9589:00

HRN EN

12015:99
12016:99

Electrical equipment for work
under special conditions

HRN EN

50014:97, 50015:97,
50016:97, 50017:97,
50017:97, 50019:99,
50020:97, 50028:99,

50033:97

HRN IEC

60079-3:97,
60079-4:97,
60079-4A:97,
60079-10:97

HRN IEC/TR

60079-13:97,
60079-14:97,
60079-15:97,

60079-16:97

HRN IEC

60079-17:97,
60079-19:97

HRN IEC
TR3

60079-20:97

HRN IEC

61241-1-1:97
61241-1-2:97
61241-2-1:97

HRN IEC TR

61241-2-2:97

HRN IEC

61241-2-3:97,
61241-3:97

Refrigeration plants

HRN

M.E7.100, 101, 102, 103,
104, 105, 106, 107, 108

Heating appliances

HRN

M.E6.040, 050, 051, 054,
055, 056, 057, 061, 070,
071, 080, 081, 082, 083,
100, 101, 110, 120, 200,

201, 202, 205

HRN EN

50193:99,
60335-2-73:98,
1775:99

0-35.2.14 Occupational safety

Special regulations

1.

Bylaw on occupational safety for workplaces and | 6/84

appurtenant rooms and areas
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2. | Bylaw on occupational safety for cargo loading and | 49/86
unloading operations
3. | Bylaw on occupational safety for mechanical treatment of | 49/86
wood and similar materials
4. | Bylaw on occupational safety for the use of electric | 9/87
energy
5. | Bylaw on work operations performed under special | 5/84
conditions
6. | Bylaw on hazard assessment 48/97
7. | Bylaw on the type of work-related structures requiring | 48/97
participation of Work Inspections in the building permit
delivery procedure and in final inspection of completed
structures
8. | Bylaw on the content of plan for the improvement of | 45/84
temporary work sites and shared temporary work sites
9. | Bylaw on the provision of accommodation, food and | 7/87
transportation for workers working on temporary work
sites situated outside of the company's or Client's
principal place of work
10. | Bylaw on the provision of first aid assistance to company | 56/83, 59/96
personnel
11. | Bylaw on occupational safety for railway work 11/84, 7/89
12. | Bylaw on occupational safety in forest engineering 10/86
13. | Bylaw on hygienic and technical protection measures for | 69/48
work in quarries and brick factories, and for work relating
to clay, sand and gravel extraction
14. | Bylaw on protection measures for the handling of | 98/49
explosives, blasting operations in mines and quarries,
and for other works
15. | Bylaw on the occupational safety in construction industry | 42/68*, 45/68*
16. | Bylaw on protection measures and standards for the | 18/91*
handling of work tools
17. | Bylaw on protection measures and standards for the work | 19/68*
with cable cranes
18. | Bylaw on personal protection in the workplace and | 35/69*
equipment used for personal protection
19. | Bylaw on hygienic and technical protection measures for | 36/58*
diving operations
* - number of the SFRY Official Gazette
0-35.2.15 Quality
Standards
1. | Quality management and quality HRN EN ISO 8402:96
assurance 9000-1:96
0991:96
9002-96
9003-96
9004-1:98, 9004-2:98
HRN ISO 10005:98
10012-1:96
10013:98
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HRN EN 30011-1:98, 30011-2:98
30011-3:98
50103:99
45001:96, 45002:97
45003:97, 45004:98
45010:98, 45011:98
45012:98, 45013:97
45014:98
HRN EN 17025:00
ISO/IEC
HRN IEC/TR 61010-3-010:00
61010-3-051:00
61010-3-061:00
HRN IEC/T3 61010-3-1:00
Other regulations
1. | Bylaw on the environmental impact assessment 59/00
Ordinance on the selection of structures of significance | 6/00
for the Republic of Croatia
3. | Bylaw on physical development standards, urban | 47/82
development requirements, and standards for the
containment of architectural & urban development
barriers
4. | Bylaw on land registry 28/00*
5. | Bylaw on the registry of utility lines 52789*
6. | Bylaw on the environmental impact assessment 59/00*
7. | Bylaw on blasting licenses 7/96*
8. | Bylaw on requirements and methods for storing Group | | 92/99*, 72/00*
poisons acting in gas form
9. | Bylaw on structures subject to sanitary inspection and on | 48/00*
methods of sanitary inspection during construction of
such structures
* - number of the SFRY Official Gazette
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1-00

1-00.1

1-01

GENERAL

This section contains minimum quality requirements for materials, products and works
as applied during realization of preliminary work. The GTR are written in such a way
that they form a part of the contract while requirements relating to special works are
included in the contract as Special Technical Requirements (STR).

Materials, products, equipment and works must comply with standards and technical
regulations specified in the design documentation. If no standard is specified, then an
appropriate EN (European standard) must be applied. If a standard or regulation
becomes invalid during realization of the project, it will be substituted by an appropriate
replacement standard or regulation.

The Contractor may propose application of generally recognized technical rules
(standards) issued by a foreign standardization body (such as ISO, EN, DIN, ASTM,
etc.) provided that a written explanation is given and that the proposal has been
approved by the Supervising Engineer. This change may be granted by the
Supervising Engineer subject to the approval of the Designer. The Contractor is
required to register this change in the working design.

DEFINITIONS

General terms and expressions, with the meanings they have in these General
Technical Requirements, are presented in Section 0. The following terms are
additional terms that are especially relevant to this section.

Construction Management Design is a combined technical and economic report in
which the organization and technology of construction process are defined.

Preliminary work comprises all activities, as specified in the Construction
Management Design, that are necessary for the preparation and organization of site
and for preparation of principal construction and other work.

As-built survey is an all-comprising topographical report showing the structure's final
position in space.

Coordinates are numerical data representing points used in the topographic
measurement system applied on the project.

Utilities are overhead and buried lines for the electricity, telephone, gas, heat, water
and drainage.

Cultural monument is a structure protected by an appropriate law and registered in
the register of cultural and architectural monuments and in other national heritage
records.

PREPARATIONS FOR CONSTRUCTION

According to the accepted concept for the organization of work on construction
projects, all activities needed for the completion of construction work within the
specified time frame, in compliance with applicable laws and regulations, and according
to economic and financial conditions specified in the contract, must be anticipated and
planned prior to the commencement of construction work.
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1-01.1

Because of the extent of work, length of construction process, participation of a great
number of subjects, and specific features encountered on every project, the
preparations for construction work are considered to be a demanding and highly
significant activity. Taking this into account, it is first of all necessary to prepare an
appropriate Construction Management Design (CMD).

The Construction Management Design is prepared by the Contractor in the form as
specified by the Project Manager or the Supervising Engineer. The Construction
Management Design must be prepared for every construction "project”, as defined in 0-
02, regardless of its type, size and construction time.

The basic objective of the Construction Management Design is to examine and solve
various organizational, technological and economical issues encountered in the
construction process. All data of consequence to the construction must be available as
a basis for preparation of such design, and it must be specified that the works shall be
carried out without disturbance, under the best possible conditions, and that they must
be completed within the prescribed time.

The CMD must contain the following information:

e data about organization and technology of construction,

e working design for the previous work, for preliminary work and for the site
infrastructure,

e general construction schedule with requirements concerning the labor, equipment,
power supply and materials,

¢ financial plan,
o safety-at-work reports, and
e special appendices.

Preparation

The Construction Management Design shall be prepared by the Contractor. After
having accepted the Construction Management Design, the Client or the Supervising
Engineer shall approve the commencement of the work, by making an appropriate
entry in the site diary.

SEQUENCE OF ACTIVITIES FOR PREPARATION OF THE CONSTRUCTION
MANAGEMENT DESIGN

Description of work

The methodology used in the preparation of the Construction Management Design calls
for gradual preparation and treatment of individual portions, in accordance with the
predetermined sequence of activities.

Analyzed and selected elements are put together so as to enable development of the
following portions of the design, provided always that optimum conditions must be
ensured for the performance of individual work stages and the overall work.

The CMD will be prepared in the following order:

1. collect and analyse existing data (plans, reports, etc. regarding the climate,
meteorology, geology, soil mechanics, topography, etc.);
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1-02

10.
11.

12.

13.

14.
15.
16.

produce solution for external transport with the general layout of locations were
materials can be found, with the system of transport and with all necessary data
and calculations regarding the cost of materials, transport and other expenses;

produce design and solution for the supply of basic and accessory materials,
energy and water;

establish appropriate solutions for existing facilities:

- relocation of existing roads, utilities, etc.

- demolition of existing structures,

- diversion of watercourses,

- construction of temporary bridges, access tunnels, etc.;

select most favorable solutions (technologies, technological processes, etc.);

select equipment complying with specified technological processes, based on the
analysis of requirements, costs and optimization parameters;

analyze staff requirements, present staff by type and qualification;

prepare work progress schedules and determine resources required on the project
(labor, equipment, means of transport, materials, energy, etc.);

produce preliminary work design:

- temporary roads,

- temporary site camp,

- infrastructure and other on-site facilities and areas;
produce financial plan, time schedule of investments, etc.;

establish management and administration schedule (division into organizational
units, sites, sectors, sections, etc.;

establish site layout showing individual capacities and including technological
process presentation;

provide safety at work requirements and other requirements as needed for the
realization of the works;

establish necessary plans, details and descriptions;
establish necessary schedules for scaffolding, forms, etc.; and
prepare technical reports.

Calculation of work and payment

The Contractor shall prepare the Construction Management Design in order to prove

his

technical and technological capacity to perform the work within the specified time

frame. This work is not calculated or paid for separately, as it is included in the total
cost of construction.

TOPOGRAPHIC SURVEY

Topographic works as performed in the scope of road construction projects include the
following activities:

staking out the route and all structures within the route and across the road route;

all measurements relating to the transfer of data from design documents to the site
and vice versa;

maintenance of construction layout stakes from the commencement of work to the
final acceptance and handover of all work to the Client; and

as-built survey.
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These activities include acceptance-related activities as well as maintenance of all
basic topographic data and plans that have been submitted by the Client to the
Contractor at the beginning of the works.

The Contractor is required to submit the program of topographic surveys to the
Supervising Engineer for approval.

The Supervising Engineer has to be promptly informed about realization of the
program, and is entitled to inspect all Contractor's documents.

The scope of these activities must be fully compliant with the requirements concerning
construction work, control work, calculations, and other activities arising from the
realization of the works.

Unless otherwise specified in the contract and cost estimate, the topographic works
shall be included in unit prices.

STAKEOUT OF THE ROUTE AND STRUCTURES
Description of work

The stakeout of the route and structures includes all topographic measurements
whereby data are transferred from design documents to the site or from the site into
design documents, protection of the staked center line of the route, profiling,
rehabilitation and maintenance of staked markers throughout the construction time, i.e.
until acceptance and handover of the works to the Client.

The Contractor will stake out the center line in accordance with numerical data from the
design (along the center of the road and/or pavement edges and, in case of the
motorway, along the center line of the median or center line of individual pavements) at
intervals depending on characteristics of the terrain but not exceeding 50 m.

Cross sections from the design will be harmonized with the actual situation on the
construction site, and will be subject to the approval of the Supervising Engineer.

At the Contractor's request, additional cross sections (intermediate stations) may also
be added.

Entry slip roads and exit slip roads shall be staked along the edge of acceleration or
deceleration lanes, or along the center line of such entry or exit slip roads.

The Supervising Engineer shall submit to the Contractor traverse lines of the applicable
traverse, as adequately fixed in accordance with the terrain in which they are situated.
The traverse system has to be linked to the trigonometric network as calculated in the
applicable national-level coordinate system, with tolerance values as defined in the
Bylaw on traverse networks of first order.

The Supervising Engineer shall also submit to the Contractor bench marks spaced
along the route at about 1000 m intervals (in case of motorways, 500 m intervals are
applied) and at every larger structure. The bench marks must be placed on solid
ground, cut into stone, or fixed to some other stable object, and will be marked with red
water-resistant paint.

During acceptance and handover of the route, the Client will submit to the Contractor
the following drawings of the route:
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a) Layout plan on the scale of 1:1000 (1:2000, or on an another scale) with the
marked center line, position of route elements and elements of drainage facilities
until evacuation into the final discharge zone. The layout plan also contains links
between principal points of the route and the applicable traverse, as well as all
necessary setting data.

b) Calculation of principal points or, in case of electronic calculations, coordinates of
principal and detailed points of center lines and profiles as related to stations,
lengths of transition lines, circular arches, coordinates of the centers of circular
arches, lengths of tangents to points of intersection with corresponding direction
angles.

c) List of traverse points - or points of intersection with coordinates, including
positioning data for such points.

d) List of bench marks - with elevations and positioning data for such bench marks.

e) Sketch/drawing with the position of traverse (and trigonometric) and elevation
points.

f) Pavement elevations at least on every cross section of the route that has been
defined in the design, including also level lines, bench marks at the beginning, in
the middle and at the end of vertical curves, radii of curvature, longitudinal grades,
information about the start and end of pavement screwing and widening, with
appropriate pavement cross-slope information.

Depending on the type of structure and terrain conditions, some other topographic
methods may also be used for structures that are being relocated because of road
construction, i.e. for small-scale road diversions, creek regulation activities, etc.,
provided that the Contractor is capable of performing the works in accordance with the
design and these General Technical Requirements.

In case of construction of bigger structures, the Client will submit to the Contractor
previously prepared topographic data as needed for the stakeout of such structures.
This is necessary in case of tunnels, viaducts and bridges, i.e. for all structures where
higher staking accuracy is needed for safety and economic reasons (tunnels of more
than 200 m in length, viaducts, bridges, overpasses and underpasses that the realized
by assembly of prefabricated girders, bridges founded on piles, longer retaining walls
made of precast elements, etc.).

The Supervising Engineer will closely check all topographic surveys made by the
Contractor.

PRESERVATION OF THE STAKED CENTRE LINE

The Contractor is required to preserve his stakes, in an appropriate manner, throughout
the progress of the works. The stakes must be placed at sufficient distance from the
edge of embankment or cutting, and must be protected and maintained in good
condition until the end of construction. The stakes must be protected by double
leveling.

In addition to the center line, the Contractor will also need to protect traverse points and
bench marks using methods similar to the ones applied for center line protection.
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1-02.4
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During these tranverse-point protection activities, the Contractor will have to keep an
appropriate record with the sketch of protected points, and will subsequently have to
prepare the protection drawing. The Contractor will submit one copy of such protection
drawing to the Supervising Engineer so that the latter can check correctness of the
procedure applied by the Contractor.

ROAD PROFILE SURVEY AND PROTECTION

Prior to the commencement of earthwork, the Contractor will have to place road profile
stations in keeping with cross sections presented in the design. Places in cross section
where the road profile cuts into the terrain must be determined by calculation.

Stations are set depending on terrain conditions, works (excavation, embankment,
walls) and work method used, at every 5 to 50 meter intervals. The Supervising
Engineer may also require setting of additional intermediate stations. If the terrain is
inclined, the profile will be set without the top soil and without the vertical curvature at
top of the slope in cutting or at foot of an embankment.

If unsatisfied with cross sections presented in final design, the Contractor is entitled to
reset them by leveling or tachometer, and present them on the scale of 1:100, i.e. on
the scale equal to that given in the design. The Contractor shall draw the Supervising
Engineer's attention to any difference he may have identified, in order to obtain an
appropriate consent and approval. If the morphology of the terrain between cross
sections presented in the final design is such that it is likely to significantly affect
calculation of quantities of the work, the Contractor and the Supervising Engineer will
be entitled to ask for establishment of intermediate stations. Any differences
established in the process will be subject to the approval of the Supervising Engineer.

No changes in cross section, with respect to cross sections given in the final design,
shall be allowed unless approved in writing by the Supervising Engineer.

STAKEOUT OF STRUCTURES

Based on available setting data, the Contractor is required to stake out all structures,
but will first have to propose to the Supervising Engineer the foundations stakeout plan,
plan for preservation of the center line of the structure, as well as the transferred
elevations, by making an appropriate entry in the site diary.

The Contractor will be allowed to commence the work only after he has obtained the
Supervising Engineer's approval with respect to the above mentioned documentation.
The Supervising Engineer is required to either give his approval within three days or to
specify in site diary additional conditions that the Contractor has to fulfill in order to
obtain this approval.

The Contractor is required to set cross sections, preserve center lines for structures,
and make inspections during construction, in keeping with the corresponding activities
for the route, as adjusted to construction requirements for structures.

SURVEYING ACTIVITIES DURING CONSTRUCTION

The Contractor is required to keep in good condition the staked center line of the route,
and protect all points and road stations, bench marks and traverse points.

If some points disappear or are damaged during realization of the works, the Contractor
will be required to reestablish such points at his own expense.
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If the design is modified, the Contractor will be required to make the corresponding
changes on the site. The changes also include appropriate modification of the center
line of the route and other points, as well as changes to road stations. Finally, all these
changes must be included in the plan for the preservation of the center line of the route.

The Contractor is required to submit to the Supervising Engineer all stakeout
information relating to the change of design. After completion of the subgrade, the
Contractor will be required to reset the center line of the route (i.e. the corresponding
lines and levels) based on the route stakeout plan, and according to elevations and
traverse points.

The lines and levels for center line must be established before proceeding to the
construction of stabilized base course of the pavement structure.

The staking out activities for structures must be supervised at all times and
reestablished whenever necessary.

HANDOVER AFTER COMPLETION OF WORK

After completion of all road works, and prior to final acceptance, the Contractor is
required to rehabilitate, if required to do so by the Client, the center line for the road
and structures, stations, traverse points and bench marks, and hand them over to the
Client. An appropriate handover protocol has to be signed in this respect. Prior to final
acceptance, the Supervising Engineer is entitled to request the topographic leveling
information for the entire route of the newly constructed road.

In addition to the documents specified in the Building Law, the Client is required to
submit the following documents to the final inspection commission - not later than on
the day of final inspection:

e Layout plan of the completed structure as a part of the topographic survey report,
approved by the national Land Records and Survey Office, and prepared by the
person duly registered for performance of such activities.

o Topographic Survey of Completed Work, as made after completion of the works in
order to register the structure in the cadaster and land records and as requested by
the Client to make final account of the works (earthwork, pavement surfacing, road
equipment, pavement level control).

The Survey of Completed Work (as-built survey) must contain:

1. copies of cadastral plans with new structures presented on the scale of 1:1000,
approved by the competent Cadastral Office, in 3 (three) copies;

2. application sheets for cadaster and land records as approved by the competent
Cadastral Office and the Office for Territorial Planning, Housing and Municipal
Services, Construction and Environmental Protection, in 10 (ten) copies;

3. geodetic network data (list of coordinates and elevations, sketch with description of
individual locations), in 3 (three) copies;

4. center-line coordinates for the completed road (every 25 m on an average) in digital
form (diskette, CD), in 2 (two) copies.

The survey of completed work must be conducted in accordance with prevailing laws
and regulations.
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Quality of work

The measurement accuracy must comply with geodetic standards for individual types of
measurement and must be in accordance with requirements for the quality of individual
works as specified in these requirements or in special technical requirements.

If the Supervising Engineer determines that the measurements do not comply with
design requirements, he will stop such measurement activities. In this situation, the
Contractor will have to use procedures providing more accurate results or perform
measurement in the manner specified by the Supervising Engineer.

Work quality control

The Contractor is required to preserve and rehabilitate the staked route and all bench
marks on construction site throughout the duration of the construction work, regardless
of the cause of damage.

Topographic surveys are conducted to determine lines and levels either in the initial
stage or after completion of the work.

Topographic surveys are conducted in every scale specified in the design but will also
be conducted in any other scale if required by the Supervising Engineer. The accuracy
requirements for individual work items will be based on criteria set for such works in
these General Technical Requirements.

In case of change in design, the Contractor is required to perform once again all works
for the protection of staked center line, and for the setting of cross sections. The
Contractor must submit to the Supervising Engineer all staking information and is
required to enable the latter to use, for his purposes and without any hindrance, all
topographic points and bench marks.

In case the Supervising Engineer determines in the course of his surveys and
inspections that the measurements made by the Contractor are incorrect, he will be
entitled to entrust an another competent operator with the performance of such
measurements, all at the expense of the Contractor, based on actual cost incurred in
this respect.

Calculation of work

This work shall be measured by kilometer of the route and connections thereto, in
accordance with the design.

The protection of the center line of the route, the stakeout of structures, the
maintenance and rehabilitation of the center line of the route and other points needed
for successful performance of the works, i.e. all tasks described in Section 1-02, as well
as all required materials and transport costs related to this work, shall be paid by
kilometer of the route and its connections, in accordance with the design.

The price for the maintenance of center line of the route and stakeout of structures
includes all required measurements and stakeout activities for all diversions,
regulations, access roads, parallel roadways, fences, borrow pits, disposal sites, etc.,
during the realization of the works as well as during the final inspection, and the
Contractor is not entitled to any separate payment for such works.
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CLEARING AND GRUBBING
REMOVAL OF BRUSHES AND TREES
Description of work

This work covers cutting brushes and trees of all dimensions, cutting branches, cutting
trees and thick branches to lengths suitable for transport, extraction of roots, brushes
and old stumps and stumps of newly cut trees, as well as the transport of brushes,
branches, logs and stumps to the zone outside of the road profile, i.e. to the disposal
site as specified by the Supervising Engineer. The areas to be cleared from brushes,
trees and stumps are marked in the drawings or are specified by the Supervising
Engineer prior to the commencement of the work.

The clearing activities also include removal of all unnecessary material that has
remained on the site after completion of the above works.

Brushes, trees and stumps must be removed from all areas specified in the design, as
well as from areas specified by the Supervising Engineer.

During the tree felling operations, the Contractor is required to fully comply with
appropriate hygienic-technical protection measures and must not damage adjoining
structures, properties along the route or any other property. Trees that are not to be
removed shall not be damaged by the tree felling operations.

In zones excavated for the road profile, all stumps and roots must be extracted to the
following depths:

a) atrounded areas of side cuts - down to the rounded area,
b) under the embankment - at least 0.20 m below the foundation soil,

c) below the pavement structure that is placed directly on the foundation soil - at least
0.50 m below the foundation soil level (subgrade level).

Felled trees and stumps must be disposed along the route in areas enabling transport
of trees and not presenting hindrance to the works. Stump holes in foundation soil
must be backfilled with the soil material similar to the adjoining foundation soil, which
will be followed by compaction to the required density.

Calculation of work

The removal of brush and shrubs (up to 10 cm dia.) will be calculated by square meter
of the cleaned area.

The removal of trees and stumps will be calculated by unit, taking into account the
thickness (profile) of the tree (measured 1 m above the ground level):

10-30 cm dia.
e more than 30 cm dia.

REMOVAL OF MANMADE STRUCTURES, TRAFFIC SIGNS, BILLBOARDS, ETC.
Description of work

This work covers extraction and disassembly of traffic signs, billboards, and other traffic
equipment (spur stones and barriers), demolition of walls, demolition of existing
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pavement structures and existing culverts, removal of curbs, demolition and/or
relocation of wire, wood and stone fences, removal and relocation of old or fabrication
and mounting of new entrances (doors), demolition of abandoned and dilapidated
buildings and other structures whose material can not be used for any purpose other
than in embankment construction.

The type and quantity of described work shall be specified in the design or defined by
the Supervising Engineer. This work does not include removal and relocation of utility
facilities such as overhead and buried electricity lines, gas pipelines, oil pipelines,
telephone lines, hot water pipes, water supply pipes, sewage disposal pipes and other
installations that have to be removed or relocated.

The work also includes removal of other portions of such facilities such as foundations
or parts of facilities made of massive materials, which have to be demolished after
removal or relocation of the above mentioned lines and facilities.

Activities

The extraction and disassembly of traffic signs, billboards, steel barriers, spur stones
and other traffic equipment on the road, must be carried out in such a way that all
components remain undamaged and that they can be reused.

Prior to any such disassembly, the engineer with instruct the Contractor which parts of
traffic signs, billboards and other traffic equipment have to be preserved, where they
are to be stored, and in which way they have to be protected from deterioration. The
Supervising Engineer will inform in due time the owners of billboards about the time
and place of their disassembly. The Contractor is required to preserve in good state of
repair all functional portions of the traffic equipment and billboards until they are taken
by the Client or the owner.

Artificial structures, walls and other facilities must be demolished and removed in
accordance with appropriate protection measures as based on applicable regulations,
and in such a way not to harm neighboring facilities and property, and the existing road.

The existing pavement structures must be demolished in such a way to enable
functional use of the terrain after demolition, i.e. in keeping with the design or as
specified by the Supervising Engineer.

The existing wire fences, trees, stone fences or fences made of concrete and other
elements, which cut into the road profile, must be demolished and relocated to the edge
of the right-of-way.

Damaged portions of fences and entrances (doors) must be repaired, and the
demolished portions must be replaced by new ones.

The demolition and removal of existing culverts, removal of curbs and traffic equipment,
demolition and relocation of fences, demolition of dilapidated buildings, removal of
stockpiles and other similar facilities, must be performed in such a way to prevent any
harm to other facilities and properties situated next to the road.

The material from demolished facilities should be placed in an area where it will not
disturb the works and where in will not harm esthetic appearance of the road and its
surroundings, all in accordance with the corresponding decision of the Supervising
Engineer.
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Foundations or portions of facilities made of massive material, which have to be
demolished because of relocation of utilities, must be removed with care similar to that
exercised for other facilities, either in the totality or down to a minimum thickness (with
respect to the road profile and grade), as specified in Section 1-03.1.

Calculation of work

The work described in Section 1-03.2 shall not be measured separately, but will be
included in unit prices for other items, unless otherwise specified in the contract.

This work will not be paid for separately but will be included in the unit prices for cut or
fill operations, which will be considered as full recompense for all works performed by
the Contractor according to Section 1-03.2, unless otherwise provided for in the
contract.

DEMOLITION OF BUILDINGS
Description of work

This work, based on the design or the Client's decision, covers demolition of housing,
commercial, industrial and office buildings that disturb construction of the road,
extraction of foundations, preservation, transport and storage of reusable material, and
clearing waste material and its removal from the site.

Activities

Each building shall be demolished in accordance with the design, in keeping with
applicable laws and regulations, and so as not to jeopardize safety of people,
equipment, natural environment, and to avoid damage to material that could be reused.
Any construction material that can be reused must be cleaned, transported and
deposited to the place as specified in the design or as directed by the Supervising
Engineer.

After demolition of a building, the site must be cleared from the material, structural
components and foundations, and the waste material must be transported to the place
where it will not hinder the construction and quality of work and where it will not harm
esthetic appearance of the road, i.e. the material must be transported to local waste
disposal sites.

Buildings must be demolished in full compliance with hygienic-technical protection
measures and without inflicting any harm to other facilities and properties.

Calculation of work

The demolition of buildings will be measured per square meter of actually demolished
gross floor area of the building, as measured from the external side of walls. The
removal of foundations of demolished buildings will not be measured separately, as it is
included in the unit price of this item.

REMOVAL OR RELOCATION OF EXISTING UTILITIES

Description of work

This work covers removal or relocation of existing utilities and other services, such as
overhead and buried electricity lines, gas pipelines, oil pipelines, telephone lines, hot-
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water pipes, water supply pipes, sewerage pipes, etc., except for removal of
foundations or massive portions of existing utilities, as described in Section 1-03.2.

All works related to the removal or relocation of existing utilities must be specified in the
design. If they are not specified, the Client will engage a specialist or municipal utility
organization which will prepare appropriate design documents.

Activities

The work will be performed by specialist utility organizations in accordance with
separate design documents, regulations and technical requirements relating to such
specialist work.

The work will be supervised by Supervising Engineers or persons authorized to
supervise and approve performance of such specialist work.

Calculation of work

The quantities of work performed and realized by a specialized or municipal utility
organization will be approved by the Supervising Engineer.

The work will be paid for in accordance with approved quantities of completed work,
based on cost estimate applied by such specialist or municipal utility organization.

IDENTIFICATION AND PROTECTION OF UTILITY SERVICES AND OTHER
CONNECTIONS

Description of work

The work covers protection of utility services and other connections, such as overhead
and buried electricity lines, gas pipelines, oil pipelines, telephone lines, hot-water pipes,
water supply pipes, sewerage pipes, and other installations that are an integral part of
the future roadway, and that may be subject to damage during construction work due to
e.g. passage of heavy or big vehicles.

All works related to the protection of utility services must be provided for in the final
design. If this is not the case, the Client will engage a specialist or municipal utility
organization which will prepare appropriate design documents.

Activities

The work will be performed by a specialist utility organization in accordance with
separate design documents, regulations and technical requirements relating to such
specialist work. The work will be supervised by persons authorized to supervise such
specialist work.

Calculation of work and payment

The quantities of work performed and realized by such specialized utility organization
will be approved by the duly authorized Supervising Engineer.

The work will be paid for in accordance with the approved cost estimate based on
quantities of work approved by the Supervising Engineer.
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1-05

PROTECTION AND RESTORATION OF PROPERTY, MONUMENTS,
WATERCOURSES, LAKES AND TREES

Description of work

The work covers protection and restoration of property, trees, all kinds of monuments,
watercourses and lakes that may be harmed during the construction process, and by
the road facility itself.

All works related to this protection must be anticipated in the design. If this is not the
case, the Client will engage specialized organizations which will prepare all required
design documents.

Activities

The works will be carried out by the Contractor or by specialized organizations based
on appropriate design documents and technical requirements for these works.

The works will be supervised by persons authorized to supervise such works.
Calculation of work and payment

The quantities of work will be approved by the authorized Supervising Engineer. The
work will be paid for in accordance with the approved cost estimate based on quantities
of work approved by the Supervising Engineer.

PROTECTION AND RESTORATION OF FORESTS

Description of work

The work covers protection and restoration of forests that may be harmed during the
construction process, or by the road facility itself.

All works related to this protection must be anticipated in the design. If this is not the
case, the Client will engage specialized organizations which will prepare all required
design documents.

Activities

The works will be carried out by the Contractor or by specialized organizations based
on appropriate design documents and technical requirements for these works.

The works will be supervised by persons authorized to supervise such works.
Calculation of work and payment
The quantities of work will be approved by the authorized Supervising Engineer. The

work will be paid for in accordance with the approved cost estimate based on quantities
of work approved by the Supervising Engineer.
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1-06

1-07

PHOTOGRAPHS
Activities

The Contractor will submit four unframed size 8R color photographs showing portions
of the works in progress and the completed work. He will use the type of camera as
specified by the Supervising Engineer. Copies of the photographs will be submitted to
the Supervising Engineer within seven days following the day on which they were
taken, and copies selected by the Supervising Engineer will be delivered within 7 days
following return of the photographs to the Contractor. Negatives of these photographs
will become the property of the Client, and the copies of such negatives may be given
to persons authorized by the Client and the Supervising Engineer. At the back side of
photographs, details about the photograph will be typed and the date on which the
photograph was taken will be indicated. One copy of each photograph will be signed
by the Contractor and the Supervising Engineer.

The Contractor will also submit at least thirty-six size 3R color photographs showing the
monthly progress of the works. The photographs will be taken with camera equipped
with the date feature. Photographs will be taken every month on locations to be
determined by the Supervising Engineer. Requirements with respect to negatives are
the same as per size 8R photographs.

Calculation of work and payment

The contract unit price for one set of size 8R photographs will cover one negative and
four copies of photographs.

The contract unit price for one set of size 3R photographs will cover one negative and 4
copies of photographs, all inserted in a photograph album.

STANDARDS AND TECHNICAL REGULATIONS

The following laws and regulations must be respected in relation to the topographic
survey of completed work:

¢ Roads Law (Official Gazette No. 56/91, 49/92, 109/93, 52/94, 48/96),

e Building Law (Official Gazette No. 52/99, 57/99, 75/99 and 117/01),

o Law on Geodetic Survey and Cadaster of Land (Official Gazette No. 16/74),
e Bylaw on Geodetic Surveying, Parts Il and I,

o Law on Land Acquisition (Official Gazette No. 9/94),

o Law on Keeping Cadastral Records, Part VII, Section Il, 1930.

All works specified in Volume | must be conducted in accordance with applicable
standards, regulations and Laws.

General Technical Requirements for Road Works 2001 - VOLUME | Page 81



