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Tender Documents
[bookmark: _Toc56170192]VOLUME I
[bookmark: _Toc56170193]THE TENDER
MUNICIPAL DISASTER RISK REDUCTION PROJECT	1
REHABILITATION AND RECONSTRUCTION OF FOUR PEDESTRIAN BRIDGES IN THE MUNICIPALITY OF PARACIN
VOLUME I  /  THE TENDER

[bookmark: _Toc56170194]Section 1: Invitation for Tender
1. [bookmark: _Toc56170195]Preamble
Within the framework of its co-operation between Switzerland and Serbia, the Swiss Government represented by the State Secretariat for Economic Affairs (hereinafter referred to as SECO), provides financial assistance on a grant basis for the Municipal Disaster Risk Reduction Project (MDRRP) – Rehabilitation and reconstruction of four pedestrian bridges in the Municipality of Paracin, (hereinafter referred to as the Project).
Project foresees rehabilitation and heightening of four pedestrians bridges on Crnica river located in the city center of the Paracin. Four existing pedestrian bridges are ranging from 24.5 to 30.6 meters in span and 2.0 meters in width. After rehabilitation/reconstruction new pedestrian bridges will have spans from 25.4m to 32m and each bridge will have total width of 3.5m.
Scope of the project is removing of the existing bridges and supporting foundations, Design for Construction, reconstruction and construction of the bridges and foundations together with construction of access ramps. Positions of the bridges will be on the locations of existing ones. Pedestrian bridges are designed as steel truss structures.
The project was formally approved by the Swiss authorities. A Bilateral Project Agreement between the Authorities of Switzerland and Serbia has been in force since 28th of March 2017.
Municipality of Paracin, Direction for investments and sustainable development, Paracin, Serbia, hereinafter referred to as the Principal, is responsible to ensure proper implementation of the project by carrying out all the procurement, coordination and supervising the execution of the works by the Contractor and overall managing the project in a harmonized manner.
Within the MDRRP Consortium Stucky Ltd, Rue du Lac 33, P.O. Box, CH-1020 Renens VD 1, Switzerland and Stucky Balkans, Boulevard Mihaila Pupina 115E, 11070 Belgrade, Serbia (hereinafter referred to as Consultant) are entrusted by the SECO with the consultancy services related to the Project.



2. [bookmark: _Toc56170196]Invitation
This Invitation follows the publication of the Tender documents for this Project on the Swiss website for public procurement (SIMAP) www.simap.ch, web site of Municipality of Paracin www.paracin.rs, official PIMO web site www.obnova.gov.rs and in local newspapers “Politika”.
In case an inconsistency between the present Tender Documents and the publication is noted, the information contained here shall prevail. In case of an inconsistency within the Tender Document, Section II, read together with Section III, of Volume I shall prevail over all other sections.
Firms having requested the Tender Documents in writing are now entitled to submit sealed Tenders for Municipal Disaster Risk Reduction Project (MDRRP) – Rehabilitation and reconstruction of four pedestrian bridges in the Municipality of Paracin.
Tendering will be conducted according to SECO procurement guidelines.
Tenders must be delivered to the address below to the Municipality of Paracin, Direction for investments and sustainable development at or before 25th January 2021 at 11:00 AM. Late Tenders will be rejected. Tenders will be opened in the presence of Tenderers’ representatives who wish to attend at the address stated below on  25th January 2021 at 12:00 PM (Noon).

Address: 
Uprava za investicije I održivi razvoj opštine Paraćin
Tome Živanovića 10, 35250 Paraćin
Serbia
Email: vladimir_jankovic@paracin.rs
Closing date: 25th January 2021 at 11:00 AM
Opening at 12:00 PM (Noon)



[bookmark: _Toc56170197]Section II: Instruction to Tenderers
A. [bookmark: _Toc56170198]General
[bookmark: _Toc56170199]Scope
The Principal, as defined in the Tender Data, invites Tenders for the supply and installation of the Facilities for Rehabilitation of four pedestrian bridges in Municipality of Paracin outlined in the Tender Data as well as in the Technical part in accordance with the procedures, conditions and contract terms prescribed in these Tender Documents.
[bookmark: _Toc56170200]Source of Funds
The procurement of goods and services is financed by a grant of the Swiss government to the unit defined in the Tender Data. The payments for goods and services to the Contractor will be made by SECO, on behalf of the Principal, based on invoices approved by the Principal and the Consultant.
[bookmark: _Toc56170201]Eligibility and qualification
This invitation for Tenders is open to firms from any country.
No minimum Swiss Added Value (SAV) is required for the present Tender.
No affiliate of the Principal shall be eligible to Tender or participate in a Tender in any capacity whatsoever unless it can be demonstrated that there is not a significant degree of common ownership, influence or control between the Principal and the affiliate.
A firm, its affiliates or parent company which provides consulting services for a project cannot be a supplier of goods or works for such project, unless it can be demonstrated that there is not a significant degree of common ownership, influence or control between the firm providing consulting services and the firm Tendering for the supply of goods or works.
A Tenderer may submit or participate, in any capacity whatsoever, in only one Tender for each contract. Submission or participation by a Tenderer in more than one Tender for a contract (other than alternatives which have been permitted or requested) will result in the rejection of all Tenders for that contract in which the party is involved. However, the same subcontractor may be included in more than one Tender.
A Tenderer shall not be eligible if it has been barred from participating in SECO-financed projects. Furthermore, a Tenderer shall not propose any subcontractors barred from participating in SECO-financed projects.
To qualify for award of the Contract, the Tenderer shall meet the qualification criteria referred to in the Tender Data.
In line with SECO’s policy of zero tolerance on corruption, Consultants or any of their affiliates shall not be hired for any assignment in case of substantiated corruption allegations in that regard. The Tenderer has the obligation to inform SECO on any of such allegations when submitting a Proposal. A supplier that does not meet this obligation, may be excluded from the tender.
SECO has adopted a zero-tolerance policy on corrupt practices with regard to non-discrimination and harassment, particularly sexual harassment. None of the staff members of SECO and none of the partner organizations, partner governments, implementing partners and contractors shall in any manner discriminate against or intimidate any person involved in any activity required under the SECO activities and projects on account of gender, race, creed or color. All incidents and allegations with regard of sexual harassment will be seriously and promptly investigated. Any person contracted by SECO or engaged in its activities and projects found to have sexually harassed another will be dismissed. The supplier has the obligation to inform SECO on any such allegations when submitting a Proposal. A supplier that does not meet this obligation, may be excluded from the tender.
[bookmark: _Toc56170202]Cost of Tendering
The Tenderer shall bear all costs associated with the preparation and submission of its Tender, and the Principal will in no case be responsible or liable for these costs.
[bookmark: _Toc56170203]Pre-Tender meeting and site visit
The Tenderer is given the opportunity to attend the pre-Tender meeting with site visit scheduled in the Tender Data. The costs of visiting the site shall be at the Tenderer’s own expense.
The purpose of the meeting will be to clarify issues and to answer questions on any matter that may be raised at that stage. The Tenderer is requested, as far as possible, to submit any question in writing, to reach the Principal not later than one week before the meeting. It may not be practicable at the meeting to answer questions received late, but questions and responses will be transmitted as indicated hereafter. Minutes of the meeting, including the text of the questions raised and the responses given, together with any responses prepared after the meeting will be transmitted without delay to all firms having requested the Tender Documents. Any modification of the Tender Documents listed in Instructions to Tenderers (ITB) Sub-Clause 6.1, which may become necessary as a result of the pre-Tender meeting, shall be made by the Principal exclusively through the issue of an Addendum pursuant to ITB Clause 8 and not through the minutes of the pre-Tender meeting.
[bookmark: _Toc56170204]B.	Tender Documents
[bookmark: _Toc56170205]Contents of Tender Documents
The Tender Documents comprise the documents listed below, other documentation or drawings specified in the Tender Data and addenda issued in accordance with paragraph 8.
Vol. I Tender
Section I: Invitation for Tenders
Section II: Instructions to Tenderers
Section III: Tender Data
Section IV: Sample Forms for Tender
A. Tender Form
B. Tender Security Form [mention if not required for a specific project]
C. Manufacturer’s Authorization Form
D. Letter of Acceptance
E. Price Schedules
F. Confirmation of Compliance with Swiss Labor Legislation
G. Reference Projects of Firms
H. Litigation History Form
I. Information about Involved Firms and Quality Management
J. Financial Form
K. List of Key Staff and Task Assignments
L. List of Major Construction Equipment
M. Template for Curriculum Vitae
N. Prevention of Irregularities
Vol. II Contract
Section I: General Conditions of Contract
Section II: Special Conditions of Contract
Section III: Contract Agreement Form and Appendices
Section IV: Sample Forms
A. Performance Security Form
B. Bank Guarantee Form for Advanced Payment
C. Form of Completion Certificate
D. Form of Operational Acceptance Certificate
E. Change Order Procedure
(Annexes)
Vol. III Technical Part
Locations of the Pedestrian bridges number 1, 2, 3, and 5 to be constructed
Excerpts from design for construction permit with drawings for pedestrian bridges in Paracin
Technical Excerpt for pedestrian bridge No 1 – “Diletovo Mlince”
Technical Excerpt for pedestrian bridge No 2 – near radio “Paracin”
Technical Excerpt for pedestrian bridge No 3 – near hotel “Petrus”
Technical Excerpt for pedestrian bridge No 5 – near monument of “Branko Krsmanovic”
LIST OF AVAILABLE DOCUMENTS
TECHNICAL SPECIFICATIONS (IN SERBIAN LANGUAGE)
PRICE SCHEDULES
Price Schedule for pedestrian bridge No 1 – “Diletovo Mlince”
Price Schedule for pedestrian bridge No 2 – near radio “Paracin”
Price Schedule for pedestrian bridge No 3 – near hotel “Petrus”
Price Schedule for pedestrian bridge No 5 – near monument of “Branko Krsmanovic”
The Tenderer is expected to examine all instructions, forms, terms, specifications and other information in the Tender Documents. Failure to furnish all information required by the Tender Documents or submission of a Tender not substantially responsive to the Tender Documents in every respect will be at the Tenderer’s risk and may result in rejection of its Tender.
[bookmark: _Toc56170206]Clarification of Tender Documents
A prospective Tenderer requiring any clarification on any aspect of the Tender Documents may notify the Principal in writing, by fax or e-mail at the Principal's mailing address indicated in the Tender Data. A copy shall be sent at the Consultant’s address indicated in the Tender Data. The Principal will respond in writing to such requests for clarification of the Tender Documents which it receives. Copies of the Principal's response (including a description of the enquiry but without identifying its source) will be sent to all prospective Tenderers that have requested the Tender Documents.
[bookmark: _Toc56170207]Amendment of Tender Documents
At any time prior to the deadline for submission of Tenders, the Principal may amend the Tender Documents by issuing addenda.
Any addendum thus issued shall be part of the Tender Documents and shall be communicated in writing, by fax or by e-mail to all prospective Tenderers having requested the Tender Documents. Prospective Tenderers shall immediately acknowledge receipt of any addendum by fax or by email to the Principal and it will be assumed that the information contained therein will have been taken into account by the Tenderer in its Tender.
To give prospective Tenderers reasonable time in which to take the amendment into account in preparing their Tender, the Principal may, at its discretion, extend the deadline for the submission of Tenders, as provided for in paragraph 17.2.
[bookmark: _Toc56170208][bookmark: _Hlk12891210]C.	Preparation of Tender
[bookmark: _Toc56170209]Language of Tender
The Tender and all documents and correspondence relating to the Tender shall be in the language of the Tender specified in the Tender Data. Any printed literature furnished by the Tenderer may be written in another language so long as such literature is accompanied by an accurate translation of its pertinent passages in the language of the Tender, in which case, for purposes of interpretation of the Tender, the translation shall govern.
[bookmark: _Toc56170210]Documents comprising the Tender
A Tender submitted in accordance with these Instructions to Tenderers shall comprise the following:
(a) Tender Form (in the format indicated in section IV, A) duly completed in the manner and detail indicated therein and signed by the Tenderer;
(b) Attachment 1. Price Schedules (in the format indicated in section IV, E) duly completed by the Tenderer in the manner and detail indicated therein and following the requirements of paragraphs 11 and 12;
(c) Attachment 2. Tender Security, furnished in accordance with paragraph 14;
(d) Attachment 3. Eligibility and qualification of Tenderer – documentary evidence that the Tenderer satisfies the requirements referred to in paragraph 3. Details of the documentation required are specified in the Tender Data;
(e) Attachment 4. Conformity of the Facilities - documentary evidence establishing that the Facilities to be supplied by the Tenderer in its Tender or in any alternative Tender (if permitted) conform to the Tender Documents. Details of the documents required are specified in the Tender Data;
(f) Attachment 5. Subcontractors proposed by the Tenderer - the Tenderer shall include details of all major items of supply or services that it proposes to purchase or subcontract, giving details of the proposed subcontractors for each of these items.
The Tenderer shall have been duly authorized by the manufacturer or producer of all subcontracted goods or works (in the format indicated in Section IV, C) to supply and/or install the relevant items in framework of the Project.
The Tenderer shall be responsible for ensuring that any goods, works or services to be provided by the subcontractor comply with the Tender Documents.
(g) Attachment 6. Deviations - pursuant to paragraph 11.2, any deviations to the Tender Document requirements shall be listed only in Attachment 6. The Tenderer shall also furnish the additional price or saving associated with each such deviation. The attention of the Tenderer is drawn to the provisions of paragraph 23.1 regarding the rejection of Tenders that are not substantially responsive to the requirements of the Tender Documents. The Principal reserves the right to accept or reject any deviations.
(h) Attachment 7. Alternative Tenders - if permitted pursuant to paragraph 10.3 below, Tenderers may, in addition to a fully conforming Tender, submit an alternative Tender. In such cases, Tenderers shall submit full details and justifications, etc. for any alternatives submitted, as indicated in paragraph 10.3.
(i) Attachment 8. Other documentation and information which may be specified in the Tender Data.
In addition to paragraph 10.1 above, Tenders submitted by a joint venture or consortium of two or more firms shall comply with the following requirements:
(i) the Tender shall include all the relevant information as described in paragraph 10.1(e) above for the joint venture or consortium;
(ii) the Tender shall be signed so as to be legally binding on all member firms of the joint venture or consortium;
(iii) one of the member firms of the joint venture or consortium, responsible for performing a key component of the contract, shall be nominated as being in charge; this authorization shall be evidenced by submitting with the Tender a power of attorney signed by legally authorized signatories of all member firms of the joint venture or consortium;
(iv) the member firm of the joint venture or consortium in charge shall be authorized to incur liabilities and receive instructions for and on behalf of any and all member firms of the joint venture or consortium, and the entire execution of the contract, including payment, shall be done exclusively with the member firm in charge;
(v) all member firms of the joint venture shall be liable jointly and severally for the execution of the contract in accordance with the contract terms;
(vi) a copy of the agreement entered into by the member firms of the joint venture or consortium shall be submitted with the Tender.
In order for a joint venture or consortium to qualify, at least one of its member firms or combination of member firms must meet the minimum criteria listed for an individual Tenderer for the component of the contract they are designated to perform.
Pursuant to paragraph. 3.5, a firm can be a member in only one joint venture or consortium; Tenders submitted by joint ventures or consortia including the same member firm will be rejected.
Unless specified otherwise in the Tender Data, Tenderers are permitted to propose alternatives with their Tender. Requirements for submission of alternatives and consideration of such alternatives by the Principal are prescribed in the Tender Data.
The Principal will not make undue use of alternative Tenders submitted by the Tenderers.
[bookmark: _Toc56170211]Tender prices
Unless specified otherwise in the Tender Data and/or the description of the works provided in the Price Schedules, Tenderers shall quote for the entire Facilities on a “single responsibility” basis such that the total Tender price covers all obligations of the Contractor pursuant to or to be reasonably inferred from the Tender Documents in respect of the design, manufacture, including procurement and subcontracting (if any), delivery, construction, installation and completion of the Facilities. This includes all responsibilities of the Contractor for testing, pre-commissioning and commissioning of the Facilities and, where so required by the Tender Documents, the obtaining of all permits, approvals and licenses, etc., operation, maintenance and such other items and services as may be specified in the Tender Documents, all in accordance with the requirements of the Conditions of Contract.
Tenderers are required to submit a Tender fully compliant with the commercial, contractual and technical requirements specified in the Tender Documents and to quote the price covering all commercial, contractual and technical obligations outlined in the Tender Documents. If a Tenderer wishes to offer a deviation to the Tender Document requirements, such deviation shall be listed in Attachment 7 of its Tender. The Tenderer shall also provide the additional price or saving associated with such deviation. The Principal reserves the right to accept or reject any deviations.
Tenderers shall give a breakdown of the prices in the manner and detail called for in the Price Schedules in the format indicated in section IV E.
In the Price Schedules, Tenderers shall provide the required details and prices as follows unless otherwise indicated in the Tender Data:
(j) Plant and Equipment to be supplied from abroad (all other countries than Principal’s country) shall be quoted on a CIP (Carriage and Insurance Paid) basis according to Incoterms, as specified in the Tender Data.
(k) Plant and Equipment manufactured or fabricated within the Principal’s country shall be quoted on a DDU basis and shall be inclusive of all costs as well as duties and sales and other taxes paid or payable on components and raw materials incorporated or to be incorporated in the Plant and Equipment.
(l) Customs duties or other similar import taxes, if any, paid or payable on directly imported components incorporated or to be incorporated in the Plant and Equipment manufactured or fabricated within the Principal's country shall be included.
(m) Local transportation, insurance and other local costs incidental to delivery of the Plant and Equipment to the site shall be included.
(n) Installation and other services shall be included and shall provide for all labor, Contractor’s equipment, temporary works, materials, consumables and all matters and things of whatsoever nature, including operations and maintenance services, the provision of operations and maintenance manuals, etc., where identified in the Tender Documents as necessary for the proper execution of the installation and other services.
(o) Additional items to be quoted separately are indicated in the Tender Data.
The term CIP, etc., shall be governed by the rules prescribed in the current edition of Incoterms, published by the International Chamber of Commerce, Paris.
The prices shall be in accordance with one of the following alternatives, as specified in the Tender Data:
(p) Fixed Price. Prices quoted by the Tenderer shall be fixed during the Tender validity period and during the Contractor’s performance of the contract and not subject to variation on any account. A bid submitted with an adjustable price quotation will be treated as nonresponsive and rejected.
or
(q) Adjustable Price. Prices quoted by the Tenderer shall be subject to adjustment during performance of the contract to reflect changes in the cost elements such as labor, material, transport and Contractor’s equipment in accordance with the procedures specified in the corresponding Appendix to the Contract Agreement. A bid submitted with a fixed price quotation will not be rejected, but the price adjustment will be treated as zero. The price adjustment provision will not be taken into consideration in bid evaluation. Tenderers are required to indicate the source of labor and material indexes in the said corresponding Appendix.
Unless otherwise specified in the Tender Data, where Tenders are being invited simultaneously for a number of lots, Tenderers offering to supply more than one lot may offer discounts for an award of contract for more than one lot, any such discounts shall be considered in the evaluation of Tenders.
[bookmark: _Toc56170212]Tender currencies
All prices shall be quoted in the currency indicated in the Tender Data.
[bookmark: _Toc56170213]Tender validity period
Tenders shall remain valid for the period specified in the Tender Data after the closing date for the receipt of Tenders, pursuant to paragraph 17.1. A Tender valid for a shorter period shall be rejected by the Principal as being non-responsive.
In exceptional circumstances, the Principal may solicit the Tenderer’s consent to an extension of the Tender validity period. The request and responses thereto shall be made in writing or by fax. A Tenderer may refuse the request without forfeiting the Tender security. A Tenderer agreeing to the request will not be required or permitted to modify its Tender, except as provided in paragraph 13.3 below. The Tender Security provided under paragraph 14 below shall also be suitably extended.
Where the Tender is for a fixed price contract (not subject to price adjustment), if the Tender validity period is extended, the amounts payable to the Tenderer selected for award shall be increased by applying the factors specified in the Tender Data of the payments, respectively, for the period of delay beyond the expiration of the initial Tender validity up to the time of notification of award. Tender evaluation will be based on the Tender prices without considering the above adjustment.
[bookmark: _Toc56170214]Tender Security
The Tenderer shall furnish, as part of its Tender, a Tender security, if required, as specified in the Tender Data.
The Tender security shall, at the Tenderer's option, be in the form of a certified cheque, letter of credit or a bank guarantee from a reputable commercial bank acceptable to SECO. The format of the bank guarantee shall be in accordance with the forms included in the Tender Documents (Vol. I, Section IV B); other formats may be permitted, subject to the prior approval of SECO. The Tender security shall remain valid for a period of thirty (30) days beyond the original Tender validity period, and beyond any extension subsequently requested under paragraph 13.2.
Any Tender not accompanied by an acceptable Tender security, shall be rejected by the Principal as being non-responsive. The Tender security of a joint venture must be in the name of all the partners in the joint venture submitting the Tender.
The Tender securities of unsuccessful Tenderers will be returned as promptly as possible, but not later than thirty (30) days after the expiration of the Tender validity period.
The Tender security of the successful Tenderer will be returned when the Tenderer has signed the Contract Agreement and has furnished the required performance security.
The Tender security may be forfeited and executed
(r) if the Tenderer
(i) withdraws its Tender during the period of Tender validity specified by the Tenderer in the Tender Form
(ii) invalidates its Tender pursuant to paragraph 21
(s) in the case of a successful Tenderer, if the Tenderer fails or refuses within the specified time limit
(i) to sign the Contract Agreement, in accordance with paragraph 29, or
(ii) to furnish the required performance security.
[bookmark: _Toc56170215]Format and signing of Tender
The Tenderer shall prepare an original and the number of copies/sets of the Tender specified in the Tender Data, clearly marking each one as “ORIGINAL TENDER”, “COPY NO. 1”, “COPY NO. 2”, etc., as appropriate. In the event of any discrepancy between the original and any copy, the original shall govern.
The original and all copies of the Tender, each consisting of the documents listed in paragraph 10.1, shall be typed or written in indelible ink and shall be signed by the Tenderer or person(s) duly authorized to act on behalf of the Tenderer.
Any interlineations, erasures or overwriting shall only be valid if they are initialed by the person or persons signing the Tender.
[bookmark: _Toc56170216]D.	Submission of Tenders
[bookmark: _Toc56170217]Sealing and marking of Tenders
The Tenderer shall place the original and each copy of the Tender in separate envelopes, duly marking the envelopes as “ORIGINAL TENDER” and “COPY NO. x”. These envelopes shall then be sealed in an outer envelope.
The inner and outer envelopes shall be sealed and:
(t) addressed to the Principal with the address set forth in the Tender Data; and
(u) bear the identification specified in the Tender Data.
The inner envelopes shall also indicate the name and address of the Tenderer so that the Tender can be returned unopened in case it is withdrawn or declared “late”.
If the outer envelope is not sealed and marked as required by paragraph 16.2 above, the Principal will assume no responsibility for the misplacement or premature opening of the Tender. If the outer envelope discloses the Tenderer’s identity, the Principal will not guarantee the anonymity of the Tender submission, but this disclosure will not constitute grounds for rejection of the Tender.
[bookmark: _Toc56170218]Deadline for submission of Tenders
Tenderers shall ensure that their Tenders are received by the Principal at the address specified in paragraph 16.2(a), no later than the time and date stated in the Tender Data.
The Principal may extend this deadline for submission of Tenders by amending the Tender Documents, in which case all rights and obligations of the Principal and Tenderers previously subject to the deadline will thereafter be subject to the deadline as extended.
[bookmark: _Toc56170219]Late Tenders
Any Tender received by the Principal after the Tender submission deadline will be rejected and returned unopened to the Tenderer.
[bookmark: _Toc56170220]Modification and withdrawal of Tenders
The Tenderer may modify or withdraw its Tender after submission, provided that written notice of the modification or withdrawal is received by the Principal prior to the Tender submission deadline.
Modifications of a Tender shall be prepared, sealed, marked and dispatched as follows:
(v) The Tenderer shall provide an original and the number of copies specified in paragraph 15.1 of any modifications to its Tender, clearly identified as such, in two inner envelopes, duly marking the envelopes as “TENDER MODIFICATIONS - ORIGINAL” and “TENDER MODIFICATIONS - COPIES”. The inner envelopes shall be sealed in an outer envelope, which shall be duly marked as “TENDER MODIFICATIONS”.
(w) Other provisions concerning the numbers, marking and dispatch of Tender modifications shall be in accordance with paragraph 15, 16 and 17.
No Tender may be modified or withdrawn in the interval between the deadline for submission of Tenders and the expiration of the Tender validity period specified in paragraph 13.1.
[bookmark: _Toc56170221]E.	Tender Opening and Evaluation
[bookmark: _Toc56170222]Opening of Tenders by Principal
The Principal will open all Tenders in the presence of the Consultant as well as of Tenderers’ representatives who choose to attend the opening at the time, on the date and at the location specified in the Tender Data. The Tenderers’ representatives who are present shall sign a register evidencing their attendance.
The Tenderers’ names, Tender modifications or withdrawals, Tender prices, discounts, alternative Tender (if any) and other such details as the Principal, at its discretion, may consider appropriate, will be announced at Tender opening. No Tender will be rejected at Tender opening except for late Tenders, which will be returned unopened to the Tenderer, pursuant to paragraph 18.
Tender discounts or modifications furnished pursuant to paragraph 19 that are not opened, read out and recorded at Tender opening will not be considered for Tender evaluation. Withdrawn Tenders will be returned unopened to the Tenderers.
The Principal will prepare minutes of the Tender opening, including the information disclosed to those present in accordance with paragraph 20.2.
[bookmark: _Toc56170223]Process to be confidential
The Tender evaluation process up to the award of a contract is confidential.
Information relating to the evaluation of Tenders will not be disclosed to Tenderers or any other persons not officially concerned with such process until the award to the successful Tenderer has been announced.
Any effort by a Tenderer or its agents to influence the Principal’s evaluation of Tenders or award decisions, including the offering or giving of bribes, gifts or other inducement, may result in the invalidation of its Tender and the forfeiture of its Tender security, pursuant to paragraph 14.6.
[bookmark: _Toc56170224]Clarification of Tenders
To assist in the qualification, examination, evaluation and comparison of the Tenders, the Principal may ask any Tenderer for clarification of its Tender. Such clarification may be requested at any stage up to award of the contract. Requests for clarification and the responses thereto shall be in writing, by fax or by e-mail, and no change in the price or substance of the Tender shall be sought, offered or permitted except as required to confirm the correction of computational errors discovered by Principal in the examination of the Tenders in accordance with paragraph 24.1.
The Principal furthermore reserves the right to conduct written negotiations with Tenderers should it not be possible to determine an economically most suitable bid in accordance with paragraph 27.1.
[bookmark: _Toc56170225]Preliminary examination of Tenders
Prior to the detailed evaluation pursuant to paragraph 25, the Principal will determine whether each Tender (a) meets the eligibility and qualification criteria defined in paragraph 3; (b) has been properly signed; (c) is accompanied by the required securities and (d) is complete and substantially responsive to the Tender Documents. If a Tender does not comply with any of these conditions, it will be rejected by the Principal for non-responsiveness and may not subsequently be made responsive by correction of the non-conforming deviation, objection or reservation.
For purposes of this determination, a substantially responsive Tender is one that conforms to all terms, conditions and specifications of the Tender Documents without material deviations, objections or reservations. A material deviation, objection or reservation is one (i) that affects in any substantial way the scope, the quality or performance of the contract; (ii) that limits in any substantial way, inconsistent with the Tender Documents, the Principal’s rights or the successful Tenderer’s obligations under the contract; or (iii) whose rectification would unfairly affect the competitive position of other Tenderers who are presenting substantially responsive Tenders.
In particular, deviations from, objections to or reservations about critical provisions, such as those concerning Governing Law, Taxes and Duties, Defect Liability, Functional Guarantees, Patent and Indemnity, Limitation of Liability, will be treated as non-responsive. The Principal’s determination of the responsiveness of a Tender is to be based on the contents of the Tender itself without recourse to extrinsic evidence.
The Principal may waive any minor informality, non-conformity or irregularity in a Tender that does not constitute a material deviation, and that does not provide an unfair advantage to the Tenderer.
[bookmark: _Toc56170226]Correction of computational errors and conversion to single currency
Computational errors in those Tenders not previously rejected in accordance with paragraph 23 will be rectified on the following basis: If there is a discrepancy between the unit price and the total price that is obtained by multiplying the unit price and quantity, or between subtotals and the total price, the unit or subtotal price shall prevail, and the total price shall be corrected. If there is a discrepancy between words and figures, the amount in words shall prevail. If the Tenderer does not accept the correction of errors, its Tender will be rejected.
To facilitate comparison and evaluation, the Principal will convert all prices to the currency indicated in the Tender Data in accordance with the method stated in the Tender Data.
[bookmark: _Toc56170227]Evaluation
For those Tenders not previously rejected according to paragraph 23, the Principal will carry out a detailed evaluation of the Tenders based on the requirements set forth in the Tender Documents (award criteria). In carrying out such evaluation, the Principal will examine and compare the aspects of the Tenders based on the information supplied by the Tenderers. Only the award criteria listed in the Tender Data shall be evaluated. Prices are based on the amounts given in the schedules 2 to 5. The goal of the evaluation is the determination of the economically most suitable bid. A Tender that does not meet minimum acceptable technical standards of completeness, consistency and detail can be rejected for non-responsiveness in accordance with paragraph 23.2.
Where alternative technical solutions have been permitted and offered by the Tenderer, the Principal will equally evaluate the alternatives. Where alternatives have not been permitted but have been offered, they shall be ignored.
Any adjustments in price which result from any obvious omissions, deviations or variations which are not considered to be material, and which can be quantified shall be added for purposes of comparative evaluation only, to arrive at the “Adjusted Tender Price”. Tender prices quoted by Tenderers shall remain unaltered.
The Principal’s evaluation of the tender prices may require further adjustments of the tender price due to other factors, which may be e.g. related to the characteristics or performance of the offered Plant and Equipment and related services. The factors selected, if any, shall be expressed in monetary terms to facilitate the comparison of the tender prices in accordance with the method specified in the Tender Data.
[bookmark: _Toc56170228]Abatement of Tender process
The Principal reserves the right to annul the Tender process if
· a project is not realized,
· no Tender fulfils the criteria as required in the Tender Documents,
· economically more suitable Tenders can be expected due to the change of technical conditions or the elimination of distortions to competition.
[bookmark: _Toc56170229]F.	Award of Contract
[bookmark: _Toc56170230]Preparation of award
The Principal will award the contract to the Tenderer whose Tender has been determined to be the most economically suitable Tender.
Prior to the award the outcome of the evaluation is summarized in a report to be signed by the Principal and the Consultant. SECO decides (non-objection) whether it can agree to the award recommendation contained in the report.
[bookmark: _Toc56170231]Notification to the first-ranked Tenderer
After SECO’s written approval (non-objection) to the recommendation, the Principal will notify the first-ranked Tenderer in writing, that its Tender has been ranked first.
The notification may lead to discussions with the first-ranked Tenderer to adapt the conditions of the Contract to the latest conditions of the project.
The Principal reserves the right to accept any of the deviations submitted in accordance with paragraph 10.1(h) by the winning Tenderer, at the price shown for the deviation in the Tender.
The Principal reserves the right to increase or decrease the quantity of goods and services specified in the schedule of requirements up to the percentage specified in the Tender Data, without any change in unit prices for such goods and services, or other terms and conditions.
Should the Contract be adapted due to the discussions between the first ranked Tenderer and the Principal, the contract documents shall be submitted to SECO for non-objection.
[bookmark: _Toc56170232]Notification of award and signing of Contract
Following the notification to the first-ranked Tenderer that it has been ranked first and after SECO has approved of possible contract amendments, the Principal will send the Tenderer notification of award (Letter of Acceptance; Section IV, D) together with the Contract Agreement provided in the Tender Documents, incorporating all terms and conditions agreed between the parties.
Within twenty-eight (28) days of receipt of the Contract, the first-ranked Tenderer shall sign and date the Contract Agreement and return it to the Principal. The Contract will come into force by both parties’ signatures only after SECO has approved of the contract (non objection).
As soon as the first-ranked Tenderer has furnished the Performance Security pursuant to paragraph 30, the Principal will promptly notify each unsuccessful Tenderer.
[bookmark: _Toc56170233]Performance and Advance Payment Security
Unless otherwise indicated in the Tender Data the successful Tenderer shall furnish within twenty-eight (28) days after receipt of the notification of award the performance and advance payment security in the amounts given in the Tender Data and in the form provided in Volume II of the Tender Documents or in another form acceptable to SECO.
Failure of the successful Tenderer to comply with the requirements of Instructions to Tenderer Clause 29 or Clause 30.1 shall constitute sufficient grounds for the annulment of the award and forfeiture of the Tender security (contractual penalty), in which event the Principal may make the award to the second most economic Tenderer or call for new Tenders.
[bookmark: _Toc56170234]Corrupt or Fraudulent Practices
It is required that Tenderers, suppliers, Contractors, concessionaires and consultants observe the highest standard of ethics during the procurement and execution of such contracts. In pursuance of this policy, SECO:
(x) requires that the Principal and the consultants take all necessary measures to avoid corruption, in particular that no payments, gifts or other advantage will be offered or accepted.
(y) will reject a proposal for award if it determines that a Tenderer recommended for award has engaged in corrupt or fraudulent practices in competing for the contract in question;
(z) will cancel the portion of the grant allocated to the firm’s contract if it at any time determines that corrupt or fraudulent practices were engaged in by representatives of the Tenderer or of a beneficiary of the grant during the selection process or the execution of that contract, without the Principal having taken timely and appropriate action satisfactory to SECO to remedy the situation;
(aa) will have the right to inspect the successful Tenderer’s accounts and records relating to the performance of the contract and to have them audited by auditors appointed by SECO or the Principal.
(ab) reserves the right to declare a firm ineligible indefinitely or for a stated period of time, to participate in SECO-financed projects if it at any time determines that:
(i) the firm has engaged in corrupt or fraudulent practices in competing for, or in executing, a SECO-financed contract; or
(ii) the firm has been found by a judicial process or other official inquiry to have engaged in corrupt or fraudulent practices.
A Tenderer under a declaration of ineligibility for corrupt and fraudulent practices issued by SECO shall not be eligible.
Furthermore, Tenderers shall be aware of the provisions stated in Sub-Clauses 44 of the General Conditions of Contract.



[bookmark: _Toc56170235]Section III: Tender Data
The following Tender-specific data for the Facilities to be procured shall amend and/or supplement the provisions in the Instructions to Tenderers. Whenever there is a conflict, the provisions herein shall prevail over those in the Instructions to Tenderers.
[bookmark: _Toc56170236]Instructions to Tenderers
In the following table, the time schedule for Tendering is summarized:
	Milestone
	Deadline

	Tender Announcement on web sites 
www.paracin.rs 
www.obnova.gov.rs 
and in local newspapers “Politika”
	18.11.2020

	Publication of Tender / Invitation for Tenders with
complete documentation on web sites www.simap.ch
and www.obnova.gov.rs
	18.11.2020.

	Required Pre-Tender Meeting with Site Visits
	11.12.2020, starting at 11h.

	Requests for Clarification
	18.12.2020.

	Submission of Tenders
	25.01.2021. at 11:00 AM

	Opening of Tenders
	25.01.2021. at 12:00 PM (Noon)

	Contract Signing*
	March 2021

	Issuing of Advance Payment Security*
	March 2021

	* subject to changes
	


Table 1: Time Schedule for Tendering


para. ref.
	para. 1: Name of Principal and


Name of project



Scope

	Municipality of Paracin, Direction for investments and sustainable development

Municipal Disaster Risk Reduction Project (MDRRP) – Rehabilitation and reconstruction of four pedestrian bridges in the Municipality of Paracin

The detailed scope is given in Vol. III Technical Part.

The Tenderers are obliged to submit one tender for all the pedestrian bridges as given in Volume III.

	para 2: Name of unit
	Municipality of Paracin, Direction for investments and sustainable development

	para. 3.1: Eligibility
	This invitation for Tenders is open to firms from any country.

	para. 3.2: Swiss Added Value
	No minimum Swiss Added Value (SAV) required for the present Tender.

	para. 3.5: Participation in Tenders
	Tenderers (incl. all joint venture / consortium partners) may submit or participate, in any capacity whatsoever, in only one tender.
The same sub-contractor may be included in more than one Tender, if their individual part to the overall Contract does not exceed 30%.
The Tenderer must ensure that he has all licenses in his team that are required for the implementation of the project.

	para. 3.6: Suitability Criterion Prevention of Irregularities
	Suitability Criterion Evidence Confirmation from provider (use form N, section IV)



para. 3.7:
Qualification criteria
To be qualified for award of contract according to paragraph 3.7, Tenderers must satisfy the following minimum criteria in addition to the eligibility and qualification criteria in Vol. I, Section II (see also para. 10.1(d), etc. for required documentation):
a) Company has proven average annual turnover for the past 3 years of EUR 2'000'000
b) Confirmation of compliance with Swiss labor legislation or ILO Core conventions
c) The Tenderer has suitably qualified and professional key personnel:
· Construction Manager (Civil Engineer) with minimum 15 years of professional experience
· Responsible licensed engineers for construction: Structural engineer with license No.410 with 10 years of professional experience and Civil engineer for road construction with licence No. 415 and electrical engineer with license No. 450 or 453 both with minimum 5 years of professional experience
· Responsible licensed engineers for design (Structural engineer with license No.310, Civil engineer for road design with licence No. 315 and electrical engineer for design with license No. 350 or 353) all with minimum 10 years of professional experience
· Construction Manager has to be employed full time in a company which acts as a Tenderer, i.e. at Consortium Leader, while other Team members do not have to be employed full time.
d) Proven satisfactory experience from at least 3 comparable projects with a contract value not less than 200'000 EUR implemented on a general contractor basis within the last 10 years. Comparable means that the projects must include at least:
· Design and construction/reconstruction of steel or concrete bridges with minimum span of 20 [m].
Tenderers not submitting documentary evidence of each of the above requirements will be considered not responsive and will be rejected.
Tenderers that have certification ISO 9001, ISO 14001 and OHSAS 18001 may submit the certificates. The certificates are not mandatory.

Joint Ventures:
Joint ventures between different firms will be accepted provided one firm assumes clear overall leadership. Any Tender shall be signed to legally bind all Joint venture partners with the joint and several liability of the firms involved.
Joint ventures must satisfy the following minimum qualification requirements:
· The lead partner must contribute minimum 2 reference projects to qualification criterion d)
· The partners of a joint venture / consortium must jointly satisfy the minimum qualification criteria a), c) and d) .
· The criteria b) must be met by all parties individually
	para. 5.1:
Pre-Tender meeting and site visit
	11.12.2020, starting at 11h, meeting point: Municipality of Paracin

	para. 6.1:
	see Volume III Technical Part

	para. 7:
Clarification of Tender Documents
	Requests for clarifications of the Tender Documents can be submitted in writing (fax) or e-mail by [18.12.2020.] to:
Opština Paraćin
Uprava za investicije I održivi razvoj opštine Paraćin
Tome Živanovića 10, 35250 Paraćin
Serbia
Email : vladimir_jankovic@paracin.rs
with copy to the Implementation Consultant:
Stucky Ltd
Rue du Lac 33
P.O. Box, CH-1020 Renens VD 1
Switzerland
Phone +41 21 637 15 13
Fax: +41 21 637 15 08
Email: cane.cekerevac@stucky.ch

	para. 9:
Language of Tender
	English or Serbian, i.e. any documents in another language, must be accompanied by an accurate English translation. English shall prevail in matters of interpretation. If tenderer submit original documents (issued by Institutions) in Serbian language, it is not required translation. 

	para. 10.1(d):
Documentary evidence of Tenderer’s qualification
	The documentary evidence of the Tenderer’s eligibility and qualification referred to in paragraph 3.1 to 3.7, shall include:
a. audited accounts of the Tenderer and of major sub-contractors for each of the last three financial years. (form J, section IV)
b. Confirmation of compliance with Swiss labor legislation/or ILO Core Conventions (form F, section IV)
c. Confirmation that the Tenderer has suitably qualified and professional key personnel for Construction Manager and Responsible Engineers (with requested license in line with scope of design for construction and works). (form K, section IV)
d. Technical Ability – Reference Projects, including detailed description of each project claimed in meeting the criteria 3.7 (d), description of the work performed by the Tenderer. (form G, section IV)
e. in the case of Joint Ventures, a copy of Joint Venture / Consortium Agreement with Power of Attorneys for the signatories and providing for joint and several liability with respect to the Contract as well as the offer for the insurance policy of the Joint Ventures / Consortium. (no formal requirements)
f. Confirmation that the Tenderer is not the defendant in litigation in any court that, if found against the Tenderer, could have a detrimental effect on the Tenderer's ability to perform the contract. (form H and N, section IV)
g. Excerpt from the commercial Register. (no formal requirements)
h. Proof of payment of taxes and social insurance
i. Certificate from the official debt collection agency that the Applicant is not being prosecuted for debts

	para 10.1(e):
Documentary evidence of
Conformity of Facilities
	The documentary evidence of the conformity of the Facilities to be supplied by the Tenderer are specified in the description of the works provided in the Technical specifications as well as in the Price Schedules and must include, form N including the related documents (certificates, data sheets etc.) as described under para. 10.1(i) below.
The Tenderer must provide the statement confirming that the regular maintenance warranty period is at least 2 years.

	para. 10.1(i):
Other documentation
	Certificate of conformity to ISO 9001, ISO 14001, and OHSAS 18001 issued by a recognized inspection authority. (form I, section IV). Certificates are not mandatory but shall be considered as an advantage.
Project implementation concept.
The Tenderer shall elaborate a project implementation concept which – according to the pertinent Tenderers experience – represents the best solution to achieve the Project's objectives in compliance with all requirements.
The project implementation concept shall include all information necessary for a complete design services and construction works.
Time schedule with guaranteed milestones and guaranteed completion date.
The time schedule must include but not be limited to the critical milestones per Facility of the Project including project interfaces, completion, testing and commissioning, optimization, warranty period, project closure.
Project organization and communication concept.
The project organization and communication concept shall describe how the Tenderer intends to organize its team and to communicate with the Principal.
The Tenderer shall also provide detailed and signed Curricula Vitae to evidence the qualification and expertise for key-personnel.
Additional support personnel (non-key staff) have to be provided for design and construction works and other related services. Non-key staff does not have to be listed in the Tender and is not considered in the Tender evaluation.
References of key staff (use form K, section IV)
List of major construction equipment (use form L, Section IV)
The Tenderer must submit a list of all major materials and equipment to be used for Project implementation. 
CVs for all key-staff (use form M, section IV)
List of Deviations (no formal requirements)

	para. 10.2:
Documentary evidence for joint
ventures or consortiums
	Joint ventures or consortiums must additionally comply with the instruction in paragraph 10.2 of Vol. I, Section II.

	para. 10.3:
Alternative Tenders
	No alternative tenders are accepted.

	para. 11.1:
Tender prices
	The Tender prices must include all costs for services, goods and works, the costs for testing, the provision of all required consumables until the handover of the bridges to the Principal, reimbursable and additional costs from the contract signing to the handover of the bridges as well as the costs for provisions during the defect liability period.
In addition, the costs for all works and services of third parties, including subcontractors, required for project implementation must be specified in the Price Schedules.
The costs for land, expropriation and construction permits must not be included in the Tender price because these costs are covered by the Municipality.
(form E, section IV)

	para. 11.4:
Basis for prices
	It should be noted that the goods, works and services financed by SECO under this project are exempted from customs, duties, levies, fiscal and any other present or future taxes imposed under the law of the Principal’s country.
The Contractor shall make the best efforts that import including custom clearance does not result in delays of the Project. All related costs (e.g. negotiation with authorities) must be accounted for in the Tender Price.
The basis for prices is further specified in the Price Schedules (Vol. I, Section IV, Form E) and Volume III Technical Part.

	para. 11.4a:
CIP (Carriage and Insurance Paid)
	
CIP to the place of destination (i.e. the construction site) specified in Volume III

	para. 11.4g:
Items to quote separately
	See Price Schedules in Volume III: Technical Part.

	para. 11.6:
Fixed or adjustable Tender price
	The prices shall be fixed

	para. 12:
Tender currencies
	All prices stated in the Tender have to be quoted in EURO.

	para. 13.1:
Period of Tender validity
	The Tender shall remain valid for one hundred and eighty (180) days.

	para. 13.3:
Extension of Tender validity period
	The Tender price will not be adjusted in case of an extension of the Tender validity period.

	para. 15.1:
Number of copies of Tender
	Hardcopies: One (1) “ORIGINAL” and two (2) “COPY OF TENDER”.
Electronic copies: Each hardcopy (original and copies of tender) must be accompanied with a complete electronic copy. The electronic copy must be stored on a CD / DVD or USB-Stick. The Price Schedules must be submitted in MS Excel format.

	para. 16.2(a):
Address of Principal
	The original and copies shall be addressed and sent to:
Opština Paraćin
Uprava za investicije I održivi razvoj opštine Paraćin
Tome Živanovića 10, 35250 Paraćin
Serbia
Email : vladimir_jankovic@paracin.rs

	para. 16.2(b):
Tender identification
	“Tender for MDRRP – Rehabilitation of Four Pedestrian Bridges in Paracin”
“DO NOT OPEN BEFORE January 25th, 2021, 12:00 PM

	para. 17.1:
Deadline for submission of Tenders
	January 25th, 2021, 11:00 AM

	para. 20.1:
Opening of Tenders by Principal
	The Tenderers may attend the opening of the Tenders at the following time and address:
January 25th, 2021, 12:00 PM (Noon)

Opština Paraćin
Uprava za investicije I održivi razvoj opštine Paraćin
Tome Živanovića 10, 35250 Paraćin
Serbia
Email: vladimir_jankovic@paracin.rs

	para. 24.2:
Conversion to the single currency
	Not applicable, all prices to be given in EURO.



para. 25.1:
Award Criteria
The Consultant’s evaluation of the Tenders will be based on a “most economically suitable Tender” procedure, taking into consideration the following weighted criteria, in order of priority.
Criteria for bids evaluation and Tenderers selection shall be as follows:
	1. Quality of Tender and Organization
· Completeness, conformity, appropriateness and quality of the project implementation concept (incl. optimization and guarantee testing) and the time schedule with milestones and the justification of proposed adaptations of the time schedule
· Quality of equipment, materials / supplier’s guarantees / functional guarantees
· Organizational chart, project organization and communication concept; information about the firms, staff and their functions involved in the project; composition and organization of team, incl. tasks and responsibilities of team members and onsite presence
· Capacity of involved firms; number of staffs in relevant fields; financial capacity
· Plausibility of prices and guarantee values
· Overall quality, clarity and completeness of the submitted tender documentation
Refer to para. 10(i), Sec. III (Tender Data) regarding the documentary evidence to be provided by the Tenderer.
	20 points

	2. Reference Projects
Relevant Tenderers’ references in the previous 10 years - maximum 25 points (corresponds to 5 relevant references).
Each reference shall contain all necessary information and data to prove the quality / relevance of the reference to this specific project.
Each reference shall be evaluated with maximum 5 points, which corresponds to fully relevant reference to this project.
For references which are only partially relevant to this project, the Tenderer will get 2.5 points and for non-relevant references 0 (zero) points.

	25 points

	3. Relevant professional experience of key staff: Construction manager, Structural, Civil engineer for roads and Electrical engineers (as per Para 3.7): Educational and professional background, training and language skills; Capacity to timely implementing the Project
· Experience and references of two (2) comparable projects finished in the past 5 years regarding size, relevance and complexity as well as other references in CVs; client’s satisfaction (compliance regarding time, quality and cost as well as availability)
· Experience in similar countries / environments; specific experience and expertise related to their task assignments
Refer to para. 10(i), Sec. III (Tender Data) regarding the documentary evidence to be provided by the Tenderer
Construction Manager and three Proposed engineers - 25 points (one proposed engineer for each required field of work: structural, civil road engineer and electrical engineer can get a maximum of 6 points each, while Construction Manager can get a maximum of 7 points)

	25 points

	4. Price
· The Total Tender Price excl. VAT (acc. to Price Schedules form E, section IV). Total offered price - 30 points (Tenderer with the lowest price gets 30 points, while the number of points for the remaining Tenderers is proportionally reduced through comparison with the lowest price offered and the price of a specific Tender)
	30 points



	para. 25.4:
Further Adjustments
	None

	para. 30.1:
Performance and Advance
Payment Security
	The securities required under the contract are specified in Vol. II, Section II, Clause 13 (Special Conditions of Contract).





[bookmark: _Toc56170237]Section IV: Sample Forms for Tender
A. [bookmark: _Toc56170238]Tender Form
[bookmark: _Hlk13133013]Date: ………………………………..
Name of Contract:	[…]
To:	[Name, address, location of Principal]
Dear Mr. […],
Having examined the Tender Documents, including Addenda Nos. (insert numbers), receipt of which is hereby acknowledged, we, the undersigned, offer to design, supply, test, deliver, install, pre-commission and commission the Facilities under the above-named Contract in full conformity with the said Tender Documents for the sum of:
....................................................................................................................................
....................................................................................................................................
(currency and amount in words)
..........................................................
(amount in figures)
or such other sums as may be determined in accordance with the terms and conditions of the Contract. The above amounts are in accordance with the price schedules attached herewith and are made part of this Tender.
We undertake, if our Tender is accepted, to commence the Facilities and to achieve Completion within the respective times stated in the Tender Documents.
If our Tender is accepted, we undertake to provide an advance payment and a performance payment security in the form and amounts and within the times specified in the Tender Documents.
We agree to abide by this Tender for a period of 180 (one hundred and eighty) days from the date set for submission of Tenders as stipulated in the Tender Documents, and it shall remain binding upon us and may be accepted by you at any time prior to the expiration of that period.
We understand that you are not bound to accept the lowest, or any Tender you may receive.
We are aware that SECO reserves the right to declare a firm ineligible indefinitely or for a stated period of time, to participate in SECO-financed projects if it at any time determines that:
28. the firm has engaged in corrupt or fraudulent practices in competing for, or in executing, a SECO-financed contract; or
(iv) the firm has been found by a judicial process or other official inquiry to have engaged in corrupt or fraudulent practices.
In line with SECO’s policy on Integrity, Non-Discrimination and Non-Harassment, we confirm hereby that we are aware of the obligation to inform SECO on any such allegation or conviction and are aware of the respective consequences for this tender process and mandate in accordance with clause 1.8 and 1.9. We hereby confirm that the company itself, all persons involved in the tender process and/or implementation of the project, and commissioned subcontractors:
28. Have not been convicted of an offence relevant to fulfilment of the contract[footnoteRef:1] in the last 5 years, either in Switzerland or abroad. [1:  Offences relevant to the fulfilment of the contract are specifically: offences against property (Art. 137 - 172 Criminal Code), offences against sexual integrity (Art. 187 – 212 Criminal Code), criminal organisation (Art. 260ter Criminal Code), financing of terrorism (Art. 260 quinquies Criminal Code), money laundering (Art. 305bis Criminal Code), bribery (Art. 322ter-322octies Criminal Code), dishonest and unlawful behaviour as per Unfair Competition legislation Criminal offense against capital assets (Art. 137-172 StGB), Criminal offense against sexual integrity (Art. 187 - 212 StGB), Criminal organization (Art. 260ter StGB), Financing of terrorism (article 260 quinquies StGB), money laundering (article 305bis StGB), bribery (article 322ter-322octies StGB), unfair and unlawful behaviour according to UWG.] 

(vi) Are not included in the sanction list of an international financial institution[footnoteRef:2]. [2:  This includes the following financial institutions: African Development Group; Asian Development Bank; European Bank for Reconstruction and Development; Inter- American Development Bank; World Bank Group.] 

(vii) Within the context of this tender document, have not behaved in a way which could endanger or challenge the competition-neutral and legally equal process of awarding the tender or fulfilling the contract in the most economically advantageous way.
(viii) We confirm that we have taken suitable and proportional measures (Compliance Processes) for the prevention, early recognition and risk-reducing handling of the offences relevant for the contract.



Dated this ................... day of ............................
............................................................................
[signature]
In the capacity of
.............................................................................
[position]
Duly authorized to sign this Tender for and on behalf of
......................................................................................
[name of Tenderer]


B. [bookmark: _Toc56170239]Tender Security Form


Date: ……………………………....
Name of Contract:	[…]
To:	[Name, address, location of Principal]
WHEREAS (name of Tenderer) (hereinafter called “the Tenderer”) has submitted its Tender dated (date of Tender) for the performance of the above-named Contract (hereinafter called “the Tender”)
KNOW ALL PERSONS by these present that (name of bank) of (address of bank) (hereinafter called “the Bank”), are bound unto (SECO) (hereinafter called “the Principal”) in the sum of:
..................................................................................................................................
for which payment well and truly to be made to SECO, the Bank binds itself, its successors and assigns by these present.
Signed on behalf of the said Bank this .................... day of ......................20...
THE CONDITIONS of this obligation are:
1. If the Tenderer
a. withdraws its Tender during the period of Tender validity specified by the Tenderer in the Tender Form, or
b. invalidates its Tender by attempting to influence the Principal’s evaluation or award decision
2. If the Tenderer, having been notified of the acceptance of its Tender by the Principal during the period of Tender validity:
a. fails or refuses to sign the Contract Agreement when required, or
b. fails or refuses to issue the performance security in accordance with the Tender Documents,
WE undertake to pay to SECO up to the above amount upon receipt of its first written demand, without SECO having to substantiate its demand, provided that in its demand SECO will note that the amount claimed by it is due to it, owing to the occurrence of one or more of the two above-named CONDITIONS, and specifying the occurred condition or conditions.
This guarantee will remain in full force up to and including (the date 30 days after the period of Tender validity), and any demand in respect thereof must reach the Bank not later than the above date.



For and on behalf of the Bank

..........................................	............................................
	(signature)	(signature)

..........................................	............................................
	(title)	(title)



C. [bookmark: _Toc56170240]Manufacturer's Authorization Form


[bookmark: _Hlk29309808]NOT REQUIRED



D. [bookmark: _Toc56170241]Letter of Acceptance


Date: ……………………………....


To:	[Name, address, location of Principal]
	[Address of successful Tender]

This is to notify you that your Tender dated [Tender date] for the execution of the [name of the contract as given in the Tender Data] for the Contract Price of [amount in numbers and words, and name of currency/currencies] or equivalent thereof, as corrected and modified in accordance with the Instructions to Tenderers, is hereby accepted.
You are hereby required:
a) to confirm receipt of this letter of acceptance
b) to sign the attached Contract Agreement and return [specify as provided in the Tender Documents]; and
c) to commence performance of the said contract in accordance with the Contract Documents. [possibly a mention of the requirements to submit an Advance Payment Guarantee within 28 days in terms of Clause 13.2.1. of the General Conditions].

Authorized Signature:	

Name and Title of Signatory:	

Name of Principal:	

Attachment:	Contract Document



E. [bookmark: _Toc56170242]Price Schedules


SEE VOLUME III: PRICE SCHEDULES



F. [bookmark: _Toc56170243]Confirmation of Compliance with Swiss Labor Legislation

[image: ]


G. [bookmark: _Toc56170244]Reference Projects of Firms

The following form for project references of firms (Tenderer or Joint Venture / Consortium Partners or sub-contractors) has to fulfil the minimum requirements as stated in the Tender Data and provide all information required for the qualification criteria 3.7 as well as for evaluation of the award criteria no. 25.1. The form has to be filled in for each reference project separately.
	Reference No. ........ of <replace with name of firm>

	Project Title
		

	Client	Name
	Address
	Contact Person
	(phone # and e-mail)
		
	
	
	

	Date / Period (from / to)
Current status
		
	

	Name / Function of Lead Firm
Names / Functions of sub-contractors / other firms
		
	
	
	

	Contract Value in EUR (exchange rate / date)
		
	

	Share Lead Contractor/ Supplier
Share Sub-Contractors/
Sub-Suppliers
	
	 % of Contract Value

	 % of Contract Value

	Names of key staff provided (incl. main responsibility / task)
		
	
	

	Project	Objectives


	Description



	List of Tasks provided


	What were the analogies / similarities of the reference project to the present project?
		
	
	
	
	
	
	
	
	
	
	
	
	
	





Signed by Autorized Person of the Client

_________________________________



H. [bookmark: _Toc56170245]Litigation History Form

[bookmark: _Hlk13144545][fill in this page for the Tenderer and all partners of a joint venture / consortium, if applicable]


Date: ……………………………....
Name of Contract:	[…]
To:	[Name, address, location of Principal]

We herewith confirm that we are not involved in any current or past litigation or arbitration resulting from contracts completed or under execution within the last 5 years. An inconsistent history of award against the applicant may result in failure of the application.

Confirmation of Tenderer that the information provided is correct:

Date:		

Authorized Signature (s):		

Name(s) of Signatory(s):		




I. [bookmark: _Toc56170246]Information about Involved Firms and Quality Management
[please fill in this page for each participating firm, incl. sub-contractors]
	Legal name	:
	

	Legal form / date of	:
establishment
	

☐ Copy of Articles of Incorporation or Registration of firm

	Country of Constitution, 	:
Incorporation, or
Registration
	

	Main activities /	:
branches
	

	Relevant memberships	:
	

	Relevant Licenses and	:
Certificates
	[relevant documents to be listed here & attached e.g. License for construction work, License for architectural and urban design, Certificate of registered business, Certificate for paid taxes and contribution, Current status from the State trade register]

	Staffing (number of staff)
	

		Management staff:
	

		University degree:
	

		Technicians:
	

		Draftspersons:
	

		Trainees:
	

		Administration staff:
	

		Other:
	

		Total Staff:
	



Quality Management Systems:
[for the lead company and all joint venture partners]
☐   valid certificate of quality management system such as ISO 9001 attached  
☐   valid certificate of ISO 14001 attached  
☐   valid certificate of OHSAS 18001 attached  



J. [bookmark: _Toc56170247]Financial Form

[To be filled by the Tenderer (all partners in case of a joint venture / consortium)]

Date: ……………………………....
Name of Tenderer:	[…]
To:	[Name, address, location of Principal]

	Financial
Information
	Historic information for previous three (3)
years (EUR equivalent in 000s)

	
	2017
	2018
	2019
	Average
	Average
Ratio

	Information from Balance Sheet

	Total Assets (TA)
	
	
	
	
	

	Total Liabilities (TL)
	
	
	
	
	

	Net Worth (NW)
	
	
	
	
	

	Current Assets (CA)
	
	
	
	
	

	Current Liabilities (CL)
	
	
	
	
	

	Information from Income Statement

	Total Revenue (TR)
	
	
	
	
	

	Earnings before interest and taxes (EBIT)
	
	
	
	
	



☐ Attached are copies of audited / confirmed financial statements (balance sheets, including all related notes, and income statements) for the years required above complying with the following conditions:
a) Must reflect the financial situation of the Tenderer and not sister companies
b) Historic financial statements have to be audited by a certified accountant or confirmed by the State Tax Authority.
c) Historic financial statements must be complete, including all notes to the financial statements
d) Historic financial statements must correspond to accounting periods already completed and audited (no statements for partial periods shall be requested or accepted)



K. [bookmark: _Toc56170248]List of Key Staff and Task Assignments

	Expatriate Staff

	Name
	Position
	Task
	Workdays

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



	Local Staff

	Name
	Position
	Task
	Workdays

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	






L. [bookmark: _Toc56170249]List of Major Construction Equipment
Provide the list of major construction equipment.

	Type of Equipment

	Equipment Information
	
	Model and power rating

	
	Capacity
	Year of manufacture

	Current Status
	Current location

	
	Details of current commitments

	Source
	· Owned
· Rented
	· Leased
· Specially manufactured



The following information shall be provided only for equipment not owned by the Tenderer.
	Owner
	Name of owner

	
	Address of owner

	
	Telephone
	Contact name and title

	
	Fax
	email address:

	Agreements
	Details of rental / lease / manufacture agreements specific to the project

	
	

	
	






M. [bookmark: _Toc56170250]Template for Curriculum Vitae

CURRICULUM VITAE

Proposed position in assignment:

1.	Family name:
2.	First name(s): 
3.	Date of birth:
4.	Nationality: 
5.	Education:
	Institution
	

	Date:	from (month/year - to (month/year)
	

	Degree(s) or Diploma(s) obtained:
	



	Institution
	

	Date:	from (month/year - to (month/year)
	

	Degree(s) or Diploma(s) obtained:
	



6.	Language skills: (Mark 1 to 5 for competence, 5 being the highest)
	Language
	Reading
	Speaking
	Writing

	English
	
	
	

	Serbian
	
	
	

	
	
	
	



7.	Membership of professional bodies:
8.	Other skills (e.g. computer literacy, etc.):
9.	Present position:
10.	Years within the firm:
11.	Key qualifications (relevant to the programme):


12.	Specific experience in the region:
	Country
	Date: from (month / year) to (month / year)

	
	

	
	

	
	

	
	

	
	



13.	Professional Experience Record:
	Date: from (month/year) to (month/year)
	

	Location:
	

	Company & reference person:
	

	Position:
	

	Description:
	



	Date: from (month/year) to (month/year)
	

	Location:
	

	Company & reference person:
	

	Position:
	

	Description:
	



	[bookmark: _Hlk16576374]Date: from (month/year) to (month/year)
	

	Location:
	

	Company & reference person:
	

	Position:
	

	Description:
	



Selection of Assignments
	

	



14.	Others:
15.	Publications:

Signature of proposed staff
__________________________



N. [bookmark: _Toc56170251]Prevention of Irregularities[footnoteRef:3] [3:  To be signed by all consortium partners] 

Suitability Criterion Prevention of Irregularities

	No.
	Suitability Criterion
	Evidence
	Confirmation from provider

	EKxy
	The provider confirms that the company itself, all persons involved in the tender process and/or implementation of the project, and commissioned subcontractors:
1. Have not been convicted of an offence relevant to fulfilment of the contract in the last 5 years, either in Switzerland or abroad.[footnoteRef:4]  [4:  Offences relevant to the fulfilment of the contract are specifically: offences against property (Art. 137 - 172 Criminal Code), offences against sexual integrity (Art. 187 - 212 Criminal Code), criminal organisation (Art. 260ter Criminal Code), financing of terrorism (Art. 260 quinquies Criminal Code), money laundering (Art. 305bis Criminal Code), bribery (Art. 322ter-322octies Criminal Code), dishonest and unlawful behaviour as per Unfair Competition legislation.] 

1. Are not included in the sanction list of an international financial institution[footnoteRef:5]. [5:  This includes the following financial institutions:
African Development Group
Asian Development Bank
European Bank for Reconstruction and Development
Inter-American Development Bank
World Bank Group ] 

1. Within the context of this tender document, have not behaved in a way which could endanger or challenge the competition-neutral and legally equal process of awarding the tender or fulfilling the contract in the most economically advantageous way.
	Named written confirmations. 
The contracting authority reserves the right to demand an extract from a Swiss judicial record or comparable foreign certification (incl. official translation).

	





Confirmation 
to a) □ 



Confirmation 
to b) □


Confirmation 
to c) □

	
	The provider also confirms that he has taken suitable and proportional measures (Compliance Processes) for the prevention, early recognition and risk-reducing handling of the offences relevant for the contract.
	Named written confirmation.
The contracting authority reserves the right to demand a summary of the measures (Compliance Processes) taken by the provider for the recognition, prevention and risk-reducing handling of offences by its employees that are relevant for the contract.

	Confirmation □




The provider:
<<company name>> 
<<first name>> <<name>>
<<function>>					..................	  .......................................
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[bookmark: _Toc56170254]Section I: General Conditions of Contract
[bookmark: _Toc56170255]GENERAL CONDITIONS OF CONTRACT

NOTES ON THE GENERAL CONDITIONS OF CONTRACT
The General Conditions of Contract, read in conjunction with the Special Conditions of Contract and other documents listed therein, should be a complete document expressing all the rights and obligations of the parties.


[bookmark: _Toc56170256]Part I
Contract and Interpretation
Definitions
The following words and expressions shall have the meanings hereby assigned to them:
	Contract
	means the Contract Agreement entered into between the Principal and the Contractor, together with the Contract Documents referred to therein; they shall constitute the Contract, and the term “the Contract” shall in all such documents be construed accordingly.

	Contract documents
	means the documents listed in Article 1.1 (Contract Documents) of the contract agreement (including any amendments thereto).

	GC
	means the General Conditions hereof.

	SCC
	means the Special Conditions of Contract.

	Days
	mean calendar days of the Gregorian Calendar.

	Month
	means calendar month of the Gregorian Calendar.

	Principal
	is the sponsor of the procurement procedure and means the person named as such in the SCC and includes the legal successors or permitted assigns of the Principal.

	Project Manager
	means the person appointed by the Principle in the manner provided in GC 17.1 (Project Manager) hereof and named as such in the SCC to perform the duties delegated by the Principal.

	Contractor(s)
	is the successful Tenderer and means the person(s) named as such in the SCC and includes the legal successors or permitted assigns of the Contractor.

	Contractor’s Representative / Construction Manager
	means any person nominated by the Contractor and named as such in the SCC and approved by the Principal in the manner provided in GC 17.2.1 (Contractor’s Representative and Construction Manager) hereof to perform the duties delegated by the Contractor.

	Subcontractor
	including vendors, means any person to whom execution of any part of the Facilities, including preparation of any design, civil works or supply of any Plant and Equipment is subcontracted directly or indirectly by the Contractor, and includes its legal successors or permitted assigns.

	Adjudicator
	means the person or persons named as such in the SCC appointed by agreement between the Principal and the Contractor to make a decision on or to settle any dispute or difference between the Principal and the Contractor referred to him or her by the parties pursuant to GC 6.1 (reference to Adjudicator) hereof.

	SECO
	means the State Secretariat for Economic Affairs, Berne, Switzerland, representing the Government of the Swiss Confederation.

	Contract Price
	means the sum specified in Article 2 (Contract Price) of the Contract Agreement, subject to such additions and adjustments thereto or deductions therefrom as may be made pursuant to the Contract.

	Facilities
	means Plant and Equipment to be supplied and installed as well as all the installation services and civil works to be carried out for rehabilitation/reconstruction of the four pedestrian bridges in Paracin by the Contractor under the Contract.

	Plant and Equipment
	means permanent Plant and Equipment, materials, machinery, apparatus, articles and things of all kinds to be provided and incorporated in the Facilities by the Contractor under the Contract but does not include Contractor's equipment.

	Installation Services
	means all those services ancillary to the supply of the Plant and Equipment for the Facilities to be provided by the Contractor under the Contract, e.g. civil works, transportation and provision of marine or other similar insurance, inspection, expediting, site preparation works (including the provision and use of Contractor’s equipment and the supply of all construction materials required), installation, testing, pre-commissioning, commissioning, etc.

	Contractor’s equipment
	means all Plant, Facilities, Equipment, machinery, tools, apparatus, appliances or things of every kind required in or for installation, Completion and maintenance of Facilities and which are to be provided by the Contractor, but does not include Plant and Equipment, or other things intended to form or forming part of Facilities.

	Site
	means the land and other places upon which the Facilities are to be installed, and such other land or places as may be specified in the Contract as forming part of the Site.

	Letter of Acceptance
	is the notification of successful Tenderer by the Principal that its tender has been accepted

	Effective Date
	means the date of fulfilment of all conditions stated in Article 3 of the Contract Agreement.

	Time for Completion
	means the time within which Completion of the Facilities as a whole (or of a part of the Facilities where a separate Time for Completion of such part has been prescribed) is to be attained in accordance with the specifications in the SCC and the relevant provisions of the Contract.

	Completion
	means that the Facilities (or a specific part thereof where specific parts are specified in the SCC) have been completed operationally and structurally and put in a tight and clean condition, and that all work in respect of Pre-commissioning of the Facilities or such specific part thereof has been completed; in other words, that the Facilities or specific part thereof are ready for Commissioning as provided in GC 24 (Completion) hereof.

	Pre-commissioning
	means the testing, checking and other requirements specified in the Technical Specifications provided in the Construction Design which are to be carried out by the Contractor in preparation for Commissioning as provided in GC 24 (Completion) hereof.

	Commissioning
	means operation of the Facilities or any part thereof by the Contractor following Completion, which operation is to be carried out by the Contractor as provided in GC 25.1.1 (Commissioning) hereof, for the purpose of carrying out Guarantee Test(s).

	Guarantee Test(s)
	means the test(s) specified in the Technical Specifications provided in the Construction design to be carried out to ascertain whether the Facilities or a specified part thereof is able to attain the Functional Guarantees specified in the Technical Specifications provided in the Construction design in accordance with the provisions of GC 25.2.1 (Guarantee Test) hereof.

	Operational Acceptance
	means the acceptance by the Principal of the Facilities (or any part of the Facilities where the Contract provides for acceptance of the Facilities in parts), which certifies the Contractor’s fulfilment of the Contract in respect of Functional Guarantees of the Facilities (or the relevant part thereof) in accordance with the provisions of GC 28 (Functional Guarantees) hereof and shall include deemed acceptance in accordance with GC 25 (Commissioning and Operational Acceptance) hereof.

	Defect Liability Period
	means the period of validity of the warranties given by the Contractor commencing at Completion of the Facilities or a part thereof, during which the Contractor is responsible for defects with respect to the Facilities (or the relevant part thereof) as provided in GC 27 (Defect Liability) hereof.




Contract Documents
Subject to Article 1.2 (Order of Precedence) of the Contract Agreement, all documents forming part of the Contract (and all parts thereof) are intended to be correlative, complementary and mutually explanatory. The Contract shall be read as a whole.
Interpretation
Language
All Contract Documents, all correspondence and communications to be given, and all other documentation to be prepared and supplied under the Contract shall be written in English, and the Contract shall be construed and interpreted in accordance with that language.
If any of the Contract Documents, correspondence or communications are prepared in any language other than the governing language under GC 3.1.1 above, the English translation of such documents, correspondence or communications shall prevail in matters of interpretation.
Singular and Plural
The singular shall include the plural and the plural the singular, except where the context otherwise requires.
Headings
The headings and marginal notes in the General Conditions of Contract are included for ease of reference and shall neither constitute a part of the Contract nor affect its interpretation.
Persons
Words importing persons or parties shall include firms, corporations and government entities.
Incoterms
Unless inconsistent with any provision of the Contract, the meaning of any trade term and the rights and obligations of parties thereunder shall be as prescribed by “Incoterms.”
“Incoterms” means international rules for interpreting trade terms published by the International Chamber of Commerce (latest edition), 38 Cours Albert 1ier, 75008 Paris, France.
Entire Agreement
Subject to GC 16.4 hereof, the Contract constitutes the entire agreement between the Principal and Contractor with respect to the subject matter of Contract and supersedes all communications, negotiations and agreements (whether written or oral) of parties with respect thereto made prior to the date of Contract.
Amendment
No amendment or other variation of the Contract shall be effective unless it is in writing, is dated, expressly refers to the Contract, and is signed by a duly authorized representative of each party hereto. Any such amendment will only come into force if SECO has given a written nonobjection declaration.
Independent Contractor
The Contractor shall be an independent Contractor performing the Contract. The Contract does not create any agency, partnership, joint venture or other joint relationship between the parties hereto.
Subject to the provisions of the Contract, the Contractor shall be solely responsible for the manner in which the Contract is performed. All employees, representatives or Subcontractors engaged by the Contractor in connection with the performance of the Contract shall be under the complete control of the Contractor and shall not be deemed to be employees of the Principal, and nothing contained in the Contract or in any subcontract awarded by the Contractor shall be construed to create any contractual relationship between any such employees, representatives or Subcontractors and the Principal.
Joint Venture
If the Contractor is a joint venture of two or more persons, all such firms shall be jointly and severally bound to the Principal for the fulfilment of the provisions of the Contract and shall designate one of such persons to act as a leader with authority to bind the joint venture. The composition or the constitution of the joint venture shall not be altered without the prior consent of the Principal and SECO.
Non-Waiver
Subject to GC 3.10.2 below, no relaxation, forbearance, delay or indulgence by either party in enforcing any of the terms and conditions of the Contract or the granting of time by either party to the other shall prejudice, affect or restrict the rights of that party under the Contract, nor shall any waiver by either party of any breach of Contract operate as waiver of any subsequent or continuing breach of Contract.
Any waiver of a party’s rights, powers or remedies under the Contract must be in writing, must be dated and signed by an authorized representative of the party granting such waiver, and must specify the right and the extent to which it is being waived.
Severability
If any provision or condition of the Contract is prohibited or rendered invalid or unenforceable, such prohibition, invalidity or unenforceability shall not affect the validity or enforceability of any other provisions and conditions of the Contract.
 
Notices
Unless otherwise stated in the Contract, all notices to be given under the Contract shall be in writing, and shall be sent by personal delivery, airmail post, special courier, facsimile or e-mail to the address of the relevant party set out in the SCC, with the following provisions.
Any notice sent by airmail post or special courier shall be deemed (in the absence of evidence of earlier receipt) to have been delivered five (5) days after dispatch. In proving the fact of dispatch, it shall be sufficient to show that the envelope containing such notice was properly addressed, stamped and conveyed to the postal authorities or courier service for transmission by airmail or special courier.
Any notice delivered personally or sent by facsimile or e-mail shall be deemed to have been delivered on date of its dispatch.
Either party may change its postal, facsimile or e-mail-address or addressee for receipt of such notices by ten (10) days’ notice to the other party in writing.
Notices shall be deemed to include any approvals, consents, instructions, orders and certificates to be given under the Contract.
Governing Law
The Contract shall be governed by and interpreted in accordance with the substantive laws of Switzerland. International purchase laws shall not apply. This shall, in particular, refer to the UN Convention (CISG) on the International Sale of Goods.
Settlement of Disputes
Adjudicator
If any dispute of any kind whatsoever shall arise between the Principal and the Contractor in connection with or arising out of the Contract, including without prejudice to the generality of the foregoing any question regarding its existence, validity or termination, or the execution of the Facilities, whether during the progress of the Facilities or after their Completion and whether before or after the termination, abandonment or breach of the Contract, the parties shall seek to resolve any such dispute or difference amicable by mutual consultation (eg by mediation). If the parties fail to resolve such a dispute or difference by mutual consultation, then the dispute shall be referred to in writing by either party to the Adjudicator, with a copy of the other party.
The Adjudicator shall give its decision in writing to both parties within twenty-eight (28) days of being referred to a dispute. If neither party notifies the other of its disagreement with the Adjudicator’s decision within twenty-eight (28) days of the decision, that decision shall be final and binding. If, within twenty-eight (28) days of the decision, either party notifies the other of its disagreement, the dispute shall be referred by either party to arbitration within twenty-eight (28) days.
The Adjudicator shall be paid an hourly fee at the rate specified in the SCC plus reasonable expenditures incurred in the execution of its duties as Adjudicator, and these costs shall be divided equally between the Principal and the Contractor.
Should the adjudicator resign or die or should be Principal and the Contractor agree that the Adjudicator is not fulfilling its function in accordance with the provisions of the Contract, a new Adjudicator shall be jointly appointed by the Principal and the Contractor. Failing agreement between the two within twenty-eight (28) days, the new Adjudicator shall be designated by the Appointing Authority specified in the SCC at the request of either party and thereupon shall be jointly appointed by the Principal and the Contractor.
Arbitration
If the Adjudicator does not give its decision within twenty-eight (28) days of a referred dispute, or if either the Principal or the Contractor notifies the other in accordance with Sub-Clause GC 6.1 that it disagrees with the Adjudicator’s decision, then either the Principal or the Contractor may give written notice, within twenty-eight (28) days, to the other party of its intention to refer the dispute to arbitration.
Any dispute submitted by a party to arbitration shall be heard by a sole arbitrator, or by an arbitration panel composed of three arbitrators, in accordance with the provisions set forth below.
Where the Parties agree that the dispute concerns a technical matter, they may agree to appoint a sole arbitrator or, failing agreement on the identity of such sole arbitrator within twenty-eight (28) days after receipt by the other party of the proposal of a name for such an appointment by the party who initiated the proceedings, either Party may apply to Fédération Internationale des Ingénieurs-Conseils (FIDIC) of Geneva, Switzerland, for a list of not fewer than five nominees and, on receipt of such list, the parties shall alternately strike names therefrom, and the last remaining nominee on the list shall be the sole arbitrator for the matter in dispute. If the last remaining nominee has not been determined in this manner within sixty (60) days of the date of the list FIDIC shall appoint, upon request of either Party and from such list or otherwise, a sole arbitrator for the matter in dispute.
Where the Parties do not agree that the dispute concerns a technical matter, the Principal and the Contractor shall each appoint one arbitrator, and these two arbitrators shall jointly appoint a third arbitrator, who shall chair the arbitration panel. If the arbitrators named by the parties do not succeed in appointing a third arbitrator within twenty-eight (28) days after the latter of the two arbitrators named by the parties has been appointed, the third arbitrator shall, at the request of either party, be appointed by the International Chamber of Commerce, Paris.
If one party fails to appoint its arbitrator within twenty-eight (28) days after the other party has appointed its arbitrator, the party which has named an arbitrator may request the International Chamber of Commerce, Paris to appoint a sole arbitrator for the matter in dispute, and the arbitrator appointed pursuant to such application shall be the sole arbitrator for that dispute.
If for any reason an arbitrator is unable to perform its function, a substitute shall be appointed in the same manner as the original arbitrator.
Arbitration proceedings shall be conducted in accordance with the rules of procedure for arbitration of the United Nations Commission on International Trade Law (UNCITRAL) as in force on the date of this Contract and in the language in which this Contract has been executed.
The sole arbitrator or third arbitrator appointed pursuant to Clause 6.2.3 or 6.2.5 hereof shall be an internationally recognized legal or technical expert with extensive experience in relation to the matter in dispute and shall not be a national of the Contractors’ home country or of the Principals’.
The decision of the sole arbitrator, or of a majority of the arbitrators (or of the third arbitrator if there is no such majority) shall be final and binding and shall be enforceable in any court of competent jurisdiction. The parties thereby waive any objections to or claims of immunity from such enforcement.
Notwithstanding any reference to the Adjudicator or arbitration herein
a) the parties shall continue to perform their respective obligations under the Contract unless they otherwise agree; and
b) the Principal shall pay the Contractor any monies due the Contractor.


[bookmark: _Toc56170257]Part II
Subject Matter of Contract
Scope of Facilities
Unless otherwise expressly limited in the Technical Part, the Contractor’s obligations cover the provision of all Plant and Equipment and the performance of all Installation Services required for the design, the manufacture (including procurement, quality assurance, construction, installation, associated civil works, pre-commissioning and delivery) of the Plant and Equipment and the installation, Completion and commissioning of the Facilities in accordance with the plans, procedures, specifications, drawings, codes and any other documents as specified in the Technical Part. Such specifications include, but are not limited to, the provision of supervision and engineering services; the supply of labor, materials, Equipment and accessories; Contractor’s equipment; construction utilities and supplies; temporary materials, structures; transportation (including, without limitation, unloading and hauling to, from and at the Site); and storage, except for those supplies, works and services which will be provided or performed by the Principal, as set forth in Appendix 6 (Scope of Works and Supply by the Principal) to the Contract agreement.
The Contractor shall, unless specifically excluded in the Contract, perform all such work and/or supply all such items and materials not specifically mentioned in the Contract but which can be reasonably inferred from the Contract as being required for attaining Completion of the Facilities as if such work and/or items and materials were expressly mentioned in the Contract.
In addition to the supply of Plant and Equipment for the Facilities included in the Contract, the Contractor agrees to supply spare parts required for the operation and maintenance of the Facilities for the period specified in the SCC. However, the identity, specifications and quantities of such spare parts and the terms and conditions relating to the supply thereof are to be agreed between the Principal and the Contractor and the price of such spare parts shall be given and included in the Contract Price. The price of such spare parts shall include the purchase price therefore and other costs and expenses (including the Contractor’s fees) relating to the supply of the same.
Time for Commencement and Completion
The Contractor shall commence work on the Facilities within the period specified in the special conditions of contract, SCC and without prejudice to GC 26.2 hereof, the Contractor shall thereafter proceed with the Facilities in accordance with the time schedule specified in Appendix 4 (Time Schedule) to the Contract agreement.
The Contractor shall attain Completion of the Facilities (or of a part where a separate Time for Completion of such part is specified in the Contract) within the time stated in the SCC or within such extended time to which the Contractor shall be entitled under GC 40 (Extension of Time for Completion) hereof.
Contractor’s Responsibilities
The Contractor shall design, manufacture (including associated purchases and/or subcontracting), install and complete the Facilities with due care and diligence in accordance with the Contract.
The Contractor confirms that it has entered into this Contract on the basis of a proper examination of the data relating to the Facilities, and on the basis of information that it could have obtained from a visual inspection of the site (if access thereto was available), and other data readily available to it relating to the Facilities. The Contractor acknowledges that any failure to acquaint itself with all such data and information shall not relieve its responsibility for properly estimating the difficulty or cost of successfully installing the Facilities.
The Contractor shall acquire all permits, approvals and/or licenses from all local, state or national government authorities or public service undertakings in the country where the Site is located, which such authorities or undertakings require the Contractor to obtain in its name and which are necessary for the performance of the Contract, including, without limitation, visas for the Contractor’s and Subcontractor’s personnel and entry permits for all imported Contractor’s equipment. The Contractor shall acquire all other permits, approvals and/or licenses which are not the responsibility of the Principal under GC 10.3 hereof and which are necessary for the performance of the Contract.
The Contractor shall comply with all laws in force in the country where the Facilities are installed, and the Installation Services are carried out. The laws will include all national, provincial, municipal or other laws that affect the performance of the Contract and bind upon the Contractor. The Contractor shall indemnify and hold harmless the Principal from and against any and all liabilities, damages, claims, fines, penalties and expenses of whatever nature arising or resulting from the violation of such laws by the Contractor or its personnel, including the Subcontractors and their personnel, but without prejudice to GC 10.1 hereof.
The Contractor shall permit the Principal and/or SECO to inspect the Contractor’s accounts and records relating to the performance of the contract and to have them audited by auditors appointed by the Principal and/or SECO, if so required by the Principal and/or SECO.
Principal’s Responsibilities
The Principal shall ensure the accuracy of all information and/or data to be supplied by the Principal as described in Appendix 6 (Scope of works and supply by the Principal) to the Contract, except when otherwise expressly stated in the Contract.
The Principal shall be responsible for acquiring and providing legal and physical possession of the Site and access thereto, and for providing possession of and access to all other areas reasonably required for the proper execution of the Contract, including all requisite rights of way, as specified in Appendix 6 (Scope of works and supply by the Principal) to the Contract agreement. The Principal shall give full possession of and accord all rights of access thereto on or before the date(s) specified in Appendix 6.
The Principal shall acquire and pay for all permits, approvals and/or licenses from all local, state or national government authorities or public service undertakings in the country where the site is located. Such authorities or undertakings require the Principal to obtain them in the Principal’s name, are necessary for the execution of the Contract (they include those required for the performance by both the Contractor and the Principal of their respective obligations under the Contract), and are specified in Appendix 6 (Scope of works and supply by the Principal) to the Contract agreement.
If requested by the Contractor, the Principal shall use its best endeavors to assist the Contractor in obtaining in a timely and expeditious manner all permits, approvals and/or licenses necessary for the execution of the Contract from all local, state or national government authorities or public service undertakings which such authorities or undertakings require the Contractor or Subcontractors or the personnel of the Contractor or Subcontractors, as the case may be, to obtain.
Unless otherwise specified in the Contract or agreed upon by the Principal and the Contractor, the Principal shall provide sufficient properly qualified operating and maintenance personnel; shall supply and make available all raw materials, utilities, other materials and Facilities; and shall perform all work and services of whatsoever nature, including those required by the Contractor to properly carry out Pre-commissioning, Commissioning and Guarantee Tests, all in accordance with the provisions of Appendix 6 (Scope of works and supply by the Principal) to the Contract Agreement at or before the time specified in the program furnished by the Contractor under GC (Program of performance) hereof and in the manner thereupon specified or as otherwise agreed upon by the Principal and the Contractor.
The Principal shall be responsible for the continued operation of the Facilities after Completion, in accordance with GC 24.8, and shall be responsible for facilitating the Guarantee Test(s) for the Facilities, in accordance with GC 25.2.
All costs and expenses involved in the performance of the obligations under this GC 10 shall be the responsibility of the Principal, save those to be incurred by the Contractor with respect to the performance of Guarantee Tests, in accordance with GC. 25.2.
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Payment
Contract Price
The Contract Price shall be as specified in Article 2 (Contract Price) of the Contract Agreement.
Unless indicated otherwise in the SCC, the Contract Price shall be a firm lump sum not subject to any alteration, except in the event of a Change in the Facilities or as otherwise provided in the Contract.
Subject to GCs 9.2, 10.1 and 35 (Unforeseen Conditions) hereof, the Contractor shall be deemed to have satisfied itself as to the correctness and sufficiency of the Contract Price, which shall, except as otherwise provided for in the Contract, cover all its obligations under the Contract.
Terms of Payment
The annual authorization of the disbursement credits by the Swiss Federal Parliament is reserved.
The Contract Price shall be paid as specified in Appendix 1 (Terms of Payment) to the Contract agreement. The procedures to be followed in making application for and processing payments shall be those outlined in the same Appendix 1.
No payment made by the Principal or by SECO herein shall be deemed to constitute acceptance by the Principal of the Facilities or any part(s) thereof.
The currency or currencies in which payments are made to the Contractor under this Contract shall be specified in Appendix 1 (Terms of Payment) to the Contract agreement, subject to the general principle that payments will be made in the currency or currencies in which the Contract Price has been stated in the Contractor’s Tender.
Securities
Issuance of Securities
The Contractor shall provide the securities specified below in favor of SECO at the times, and in the amount, manner and form specified below.
Advance Payment Security
Unless otherwise indicated in the SCC, the Contractor shall provide to SECO within twenty-eight (28) days of receipt, confirmed by the Contractor, of the Letter of Acceptance, an advance payment security in the amount and currency indicated in the SCC, with a validity period as indicated in the SCC.
The security shall be in the form provided in the Tender Documents or in another form acceptable to the SECO and shall be issued by a reputable commercial bank acceptable to SECO.
Unless otherwise indicated in the SCC, the amount of the security shall not be reduced during its validity period.
Performance Security
Unless otherwise indicated in the SCC, the Contractor shall provide to SECO within twenty-eight (28) days of receipt, confirmed by the Contractor, of the Letter of Acceptance, a Performance Security in the amount and currency indicated in the SCC.
The security shall be in the form provided in the Tender Documents or in another form acceptable to SECO and shall be issued by a reputable commercial bank acceptable to SECO.
The proceeds of the performance security shall be payable to SECO as compensation for any loss resulting from the Contractor’s failure to complete its obligations under the Contract.
Unless otherwise specified in the SCC, the security shall be valid until twenty-four (24) months after Operational Acceptance of the Facilities and shall cover the whole Defects Liability Period; provided, however, that if the Defects Liability Period has been extended on any part of the Facilities pursuant to Sub-Clause GC 27.8 hereof, the Contractor shall issue an additional security in an amount proportionate to the Contract Price of that part. The security shall be returned to the Contractor immediately after its expiration.
Claims under Security
If SECO considers itself entitled to any claim under any security, it shall so notify the Contractor by registered post, specifying the default of the Contractor upon which it bases its claim, and it shall require the Contractor to remedy the same. If the Contractor fails to remedy or to take steps to remedy the same within fourteen (14) days of receipt of such notice, then SECO shall be entitled to call the Security.
Taxes and Duties
Except as otherwise specifically provided in the Contract, the Contractor shall bear and pay all taxes, duties, levies and charges assessed on the Contractor, its Subcontractors or their employees by all municipal, state or national government authorities in connection with the Facilities in and outside of the country where the Site is located.
Notwithstanding GC 14.1 above, the Principal shall bear and promptly pay all customs and import duties imposed on the Plant and Equipment specified in Volume III - Price Schedules and to be incorporated into the Facilities by the law of the country where the Site is located.
If any tax exemptions, reductions, allowances or privileges may be available to the Contractor in the country where the Site is located, the Principal shall use its best endeavors to enable the Contractor to benefit from any such tax savings to the maximum allowable extent.
For the purpose of the Contract, it is agreed that the Contract Price specified in Article 2 (Contract Price) of the Contract agreement is based on the taxes, duties, levies and charges prevailing at the date twenty-eight (28) days prior to the date of Tender submission in the country where the Site is located (hereinafter called “Tax” in this GC 14.4). If any rates of Tax are increased or decreased, a new Tax is introduced, an existing Tax is abolished, or any Change in interpretation or application of any tax occurs in the course of the performance of the Contract, which was or will be assessed on the Contractor, Subcontractors or their employees in connection with performance of the Contract, an equitable adjustment of the Contract Price shall be made to fully take into account any such Change by addition to the Contract Price or deduction therefrom, as the case may be, in accordance with GC 36 (Change in Laws and Regulations) hereof.
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Intellectual Property and Confidential Information
Intellectual Property and Royalties
The copyright and all other intellectual property rights (including, but not limited to, patent rights, [utility] model rights, design rights, trademark rights, trade secrets and secret know-how) in all drawings, documents and other materials containing data and information furnished to the Principal by the Contractor herein shall remain vested in the Contractor or, if they are furnished to the Principal directly or through the Contractor by any third party including suppliers of materials, the copyright and all other intellectual property rights in such materials shall remain vested in such third party.
Except where otherwise stated, the Contractor shall pay all tonnage and other royalties, rent and other payments or compensation, if any, for getting stone, sand, gravel, clay or other materials required for the Services.
Confidential Information
The Principal and the Contractor shall keep confidential and shall not, without the written consent of the other party hereto, divulge to any third party any documents, data or other information furnished directly or indirectly by the other party hereto in connection with the Contract, whether such information has been furnished prior to, during or following termination of the Contract. Notwithstanding the above, the Contractor may furnish to its Subcontractor(s) such documents, data and other information it receives from the Principal to the extent required for the Subcontractor(s) to perform its services under the Contract, in which event the Contractor shall obtain from such Subcontractor(s) an undertaking of confidentiality similar to that imposed on the Contractor under this GC 16.
The Principal shall not use such documents, data and other information received from the Contractor for any purpose other than the operation and maintenance of the Facilities. Similarly, the Contractor shall not use such documents, data and other information received from the Principal for any purpose other than the design, procurement of Plant and Equipment, construction or such other work and services as are required for the performance of the Contract.
The obligation of a party under GCs 16.1 and 16.2 above, however, shall not apply to that information which:
c) now or hereafter enters the public domain through no fault of that party; or
d) can be proven to have been possessed by that party at the time of disclosure and which was not previously obtained, directly or indirectly, from the other party hereto; or
e) otherwise lawfully becomes available to that party from a third party that has no obligation of confidentiality.
The above provisions of this GC 16 shall not in any way modify any undertaking of confidentiality given by either of the parties hereto prior to the Effective Date of the Contract in respect of the Facilities or any part thereof.
The provisions of this GC 16 shall survive termination for whatever reason of the Contract.
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Work Execution
Representatives
Project Manager (Principal`s Representative)
If the Project Manager is not named in the Contract, then within fourteen (14) days of the Effective Date, the Principal shall appoint and notify the Contractor in writing of the name of the Project Manager. The Principal may from time to time appoint some other person as the Project Manager in place of the person previously so appointed and shall give a notice of the name of such other person to the Contractor without delay. No such appointment shall be made at such a time or in such a manner as to impede the progress of work on the Facilities. Such appointment shall only take effect upon receipt of such notice by the Contractor. The Project Manager shall represent and act for the Principal at all times during the duration of the Contract. However, he is not authorized to amend the Contract. All notices, instructions, orders, certificates, approvals and all other communications under the Contract shall be given by the Project Manager, except as herein otherwise provided.
All notices, instructions, information and other communications given by the Contractor to the Principal under the Contract shall be given to the Project Manager, except as herein otherwise provided.
Contractor’s Representative & Construction Manager
If the Contractor’s Representative is not named in the Contract, then within fourteen (14) days of the Effective Date, the Contractor shall appoint the Contractor’s Representative and shall request the Principal in writing to approve the person so appointed. If the Principal makes no objection to the appointment within fourteen (14) days, the Contractor’s Representative shall be deemed to have been approved. If the Principal objects to the appointment within fourteen (14) days giving the reason therefore, then the Contractor shall appoint a replacement within fourteen (14) days of such objection, and the foregoing provisions of this GC 17.2.1 shall apply thereto.
The Contractor’s Representative shall represent and act for the Contractor at all times during the duration of the Contract and shall give to the Project Manager all the Contractor’s notices, instructions, information and all other communications under the Contract.
All notices, instructions, information and all other communications given by the Principal or the Project Manager to the Contractor under the Contract shall be given to the Contractor’s Representative or, in its absence, its deputy, except as herein otherwise provided.
The Contractor shall not revoke the appointment of the Contractor’s Representative without the Principal’s prior written consent, which shall not be unreasonably withheld. If the Principal consents thereto, the Contractor shall appoint some other person as the Contractor’s Representative, pursuant to the procedure set out in GC 17.2.1 above.
The Contractor’s Representative may, subject to the approval of the Principal (which shall not be unreasonably withheld), at any time delegate to any person any of the powers, functions and authorities vested in him or her. Any such delegation may be revoked at any time. Any such delegation or revocation shall be subject to a prior notice signed by the Contractor’s Representative, and shall specify the powers, functions and authorities thereby delegated or revoked. No such delegation or revocation shall take effect unless and until a copy thereof has been delivered to the Principal and the Project Manager.
Any act or exercise by any person of powers, functions and authorities so delegated to him or her in accordance with this GC 17.2.3 shall be deemed to be an act or exercise by the Contractor’s Representative.
From the commencement of installation of the Facilities at the Site until Completion, the Contractor’s Representative shall appoint a suitable person as the construction manager (hereinafter referred to as “the Construction Manager”). The Construction Manager shall supervise all work done at the Site by the Contractor and shall be present at the Site throughout normal working hours except when on leave, sick or absent for reasons connected with the proper performance of the Contract. Whenever the Construction Manager is absent from the Site, a suitable person shall be appointed to act as his or her deputy.
The Principal may by notice to the Contractor object to any representative or person employed by the Contractor in the execution of the Contract who, in the reasonable opinion of the Principal, may behave inappropriately, may be incompetent or negligent, or may commit a serious breach of the Site regulations provided under GC 22.3 hereof. The Principal shall provide evidence of the same, whereupon the Contractor shall remove such person from the Site.
If any representative or person employed by the Contractor is removed in accordance with GC 17.2.5 above, the Contractor shall where required promptly appoint a replacement.
Work Program
Contractor’s Organization
The Contractor shall supply to the Principal and the Project Manager a chart showing the proposed organization to be established by the Contractor for carrying out work on the Facilities. The chart shall include the identities of the key personnel together with the curricula vitae of such key personnel to be employed within twenty-one (21) days of the Effective Date. The Contractor shall promptly inform the Principal and the Project Manager in writing of any revision or alteration of such organization chart.
Program of Performance
Within twenty-eight (28) days after the Effective Date, the Contractor shall prepare and submit to the Project Manager a detailed programme of performance of the Contract, made in the form specified in the SCC and showing the sequence in which it proposes to design, manufacture, transport, assemble, install and pre-commission the Facilities, as well as the date by which the Contractor reasonably requires that the Principal shall have fulfilled its obligations under the Contract so as to enable the Contractor to execute the Contract in accordance with the programme and to achieve Completion, Commissioning and Acceptance of the Facilities in accordance with the Contract. The programme so submitted by the Contractor shall accord with the Time Schedule included in Appendix 4 (Time Schedule) to the Contract agreement and any other dates and periods specified in the Contract. The Contractor shall update and revise the programme as and when appropriate or when required by the Project Manager, but without modification in the Times for Completion given in the SCC and any extension granted in accordance with GC 40, and shall submit all such revisions to the Project Manager.
Progress Report
The Contractor shall monitor progress of all the activities specified in the programme referred to in GC 18.2 (Program of Performance) above and supply a progress report to the Project Manager every month.
The progress report shall be in a form acceptable to the Project Manager and shall indicate: (a) percentage of completion achieved compared with the planned percentage completion for each activity; and (b) where any activity is behind the programme, giving comments and likely consequences and stating the corrective action being taken.
Progress of Performance
If at any time the Contractor’s actual progress falls behind the programme referred to in GC 18.2 (Programme of Performance) above, or it becomes apparent that it will so fall behind, the Contractor shall, at the request of the Principal or the Project Manager, prepare and submit to the Project Manager a revised programme, taking into account the prevailing circumstances, and shall notify the Project Manager of the steps being taken to expedite progress so as to attain Completion of the Facilities within the Time for Completion under GC 8.2 (Time for Completion) hereof, any extension thereof entitled under GC 40.1 hereof, or any extended period as may otherwise be agreed upon between the Principal and the Contractor.
Work Procedures
The Contract shall be executed in accordance with the Contract documents and the procedures given in the Contract Documents.
The Contractor may execute the Contract in accordance with its own standard project execution plans and procedures to the extent that they do not conflict with the provisions contained in the Contract.
Subcontracting
Appendix 5 (List of Subcontractors) to the Contract Agreement specifies major items of supply or services and a list of approved Subcontractors against each item, including vendors. Insofar as no Subcontractors are listed against any such item, the Contractor shall prepare a list of Subcontractors for such item for inclusion in such list. The Contractor may from time to time propose any addition to or deletion from any such list. The Contractor shall submit any such list or any modification thereto to the Principal for its approval in sufficient time so as not to impede the progress of work on the Facilities. Such approval by the Principal for any of the Subcontractors shall not relieve the Contractor from any of its obligations, duties or responsibilities under the Contract.
The Contractor shall select and employ its Subcontractors for such major items from those listed in the lists referred to in GC Sub-Clause 19.1.
For items or parts of the Facilities not specified in Appendix 5 (List of Subcontractors) to the Contract agreement, the Contractor may employ such Subcontractors as it may select, at its discretion.
Design and Engineering
Specifications and Drawings
The Contractor shall execute construction (detailed) design and the engineering work in compliance with the provisions of the Contract, or where not so specified, in accordance with good engineering practice.
The Contractor shall be responsible for any discrepancies, errors or omissions in the specifications, drawings and other technical documents that it has prepared, whether such specifications, drawings and other documents have been approved by the Project Manager or not, provided that such discrepancies, errors or omissions are not because of inaccurate information furnished in writing to the Contractor by or on behalf of the Principal.
The Contractor shall be entitled to disclaim responsibility for any design, data, drawing, specification or other document, or any modification thereof provided or designated by or on behalf of the Principal, by giving a notice of such disclaimer to the Project Manager.
Codes and Standards
Wherever references are made in the Contract to codes and standards in accordance with which the Contract shall be executed, the edition or the revised version of such codes and standards current at the date twenty-eight (28) days prior to date of Tender submission shall apply unless otherwise specified. During Contract execution, any Changes in such codes and standards shall be applied after approval by the Principal and shall be treated in accordance with GC 39.
Approval/Review of Technical Documents by Project Manager
The Contractor shall prepare (or cause its Subcontractors to prepare) and furnish to the Project Manager the documents listed in Appendix 7 to the Contract Agreement for its approval or review as specified and as in accordance with the requirements of GC 18.2 (Program of Performance).
Any part of the Facilities covered by or related to the documents to be approved by the Project Manager shall be executed only after the Project Manager’s approval thereof.
The following GCs 20.3.2 to 20.3.7 (inclusive) shall apply to those documents requiring the Project Manager’s approval, but not to those furnished to the Project Manager for its review only.
Within fourteen (14) days after receipt by the Project Manager of any document requiring the Project Manager’s approval in accordance with GC 20.3.1 above, the Project Manager shall either return one copy thereof to the Contractor with its approval endorsed thereon or shall notify the Contractor in writing of its disapproval thereof and the reasons therefore and the modifications which the Project Manager proposes.
If the Project Manager fails to take such action within the said fourteen (14) days, then the said document shall be deemed to have been approved by the Project Manager.
The Project Manager shall not disapprove any document, except on the grounds that the document does not comply with some specified provision of the Contract or that it is contrary to good engineering practice.
If the Project Manager disapproves the document, the Contractor shall modify the document and re-submit it for the Project Manager’s approval in accordance with GC 20.3.2 above. If the Project Manager approves the document subject to modification(s), the Contractor shall make the required modification(s), whereupon the document shall be deemed to have been approved.
If any dispute or difference occurs between the Principal and the Contractor in connection with or arising out of the disapproval by the Project Manager of any document and/or any modification(s) thereto which cannot be settled between the parties within a reasonable period, then such dispute or difference may be referred to an Adjudicator for determination in accordance with GC 6.1 (Reference to Adjudicator) hereof. If such dispute or difference is referred to an Adjudicator, the Project Manager shall give instructions as to whether and, if so, how performance of the Contract is to proceed. The Contractor shall proceed with the Contract in accordance with the Project Manager’s instructions, provided that if the Adjudicator upholds the Contractor’s view on the dispute and if the Principal has not given notice under GC 6.2.1 hereof, then the Contractor shall be reimbursed by the Principal for any additional costs incurred by reason of such instructions and shall be relieved of such responsibility or liability in connection with the dispute and the execution of the instructions as the Adjudicator shall decide, and the Time for Completion shall be extended accordingly.
The Project Manager’s approval, with or without modification of the document furnished by the Contractor, shall not relieve the Contractor of any responsibility or liability imposed upon it by any provisions of the Contract except to the extent that any subsequent failure results from modifications required by the Project Manager.
The Contractor shall not depart from any approved document unless the Contractor has first submitted to the Project Manager an amended document and obtained the Project Manager’s approval thereof, pursuant to the provisions of this GC 20.3
If the Project Manager requests any Change in any already approved document and/or in any document based thereon, the provisions of GC 39 (Change in the Facilities) hereof shall apply to such request.
Procurement
Plant and Equipment
Subject to GC 14.2 hereof, the Contractor shall manufacture or procure and transport all the Plant and Equipment in an expeditious and orderly manner to the site.
Principal-supplied Plant, Equipment and materials
If Appendix 6 (Scope of works and supply by the Principal) to the Contract Agreement provides that the Principal shall furnish any specific items of machinery, equipment or materials to the Contractor, the following provisions shall apply:
The Principal shall, at its own risk and expense, transport each item to the place on or near the site as agreed upon by the parties and make such item available to the Contractor at the time specified in the programme furnished by the Contractor, pursuant to GC 18.2 (Programme of Performance) hereof unless otherwise mutually agreed.
Upon receipt of such item, the Contractor shall inspect the same visually and notify the Project Manager of any detected shortage, defect or default. The Principal shall immediately remedy any shortage, defect or default, or the Contractor shall, if practicable and possible, at the request of the Principal, remedy such shortage, defect or default at the Principal’s cost and expense. After inspection, such item shall fall under the care, custody and control of the Contractor.
The provision of this GC 21.2.3 shall apply to any item supplied to remedy any such shortage or default or to substitute for any defective item or shall apply to defective items which have been repaired.
The foregoing responsibilities of the Contractor and its obligations of care, custody and control shall not relieve the Principal of liability for any undetected shortage, defect or default, nor place the Contractor under any liability for any such shortage, defect or default whether under GC 27 (Defect Liability) hereof or any other provision of Contract.
Transportation
The Contractor shall at its own risk and expense transport all the Plant and Equipment for Facilities and the Contractor’s equipment to the Site by the mode of transport which the Contractor judges most suitable under all the circumstances.
Unless otherwise provided in the Contract, the Contractor shall be entitled to select any safe mode of transport operated by any person to carry the Plant and Equipment for Facilities and the Contractor’s equipment.
Upon dispatch of each shipment of the Plant and Equipment for Facilities and the Contractor’s equipment, the Contractor shall notify the Principal by facsimile or e-mail of the description of the Plant and Equipment for Facilities and of the Contractor’s equipment, the point and means of dispatch, and the estimated time and point of arrival in the country where the Site is located, if applicable, and at the Site. The Contractor shall furnish the Principal with relevant shipping documents to be agreed upon between the parties.
The Contractor shall be responsible for obtaining, if necessary, approvals from the authorities for transportation of the Plant and Equipment for Facilities and the Contractor’s equipment to the Site. The Principal shall use its best endeavors in a timely and expeditious manner to assist the Contractor in obtaining such approvals, if requested by the Contractor. The Contractor shall indemnify and hold harmless the Principal from and against any claim for damage to roads, bridges or any other traffic facilities that may be caused by the transport of the Plant and Equipment for Facilities and the Contractor’s equipment to the site.
Customs Clearance
The Contractor shall, at its own expense, handle all imported Plant and Equipment for Facilities and Contractor’s equipment at the point(s) of import and shall handle any formalities for customs clearance, subject to the Principal’s obligations under GC 14.2 hereof, provided that if applicable laws or regulations require any application or act to be made by or in the name of the Principal, the Principal shall take all necessary steps to comply with such laws or regulations. In the event of delays in customs clearance that are not the fault of the Contractor, the Contractor shall be entitled to an extension in the Time for Completion, pursuant to Clause GC 40.
Installation
Setting Out/Supervision/Labor
Bench Mark
The Contractor shall be responsible for the true and proper setting-out of the Facilities in relation to bench marks, reference marks and lines provided to it in writing by or on behalf of the Principal.
If, at any time during the progress of installation of the Facilities, any error shall appear in the position, level or alignment of the Facilities, the Contractor shall forthwith notify the Project Manager of such error and, at its own expense, immediately rectify such error to the reasonable satisfaction of the Project Manager. If such error is based on incorrect data provided in writing by or on behalf of the Principal, the expense of rectifying the same shall be borne by the Principal.
Supervision
The Contractor shall give or provide all necessary superintendence during the installation of the Facilities, and the Construction Manager or its deputy shall be constantly on the Site to provide full-time superintendence of the installation. The Contractor shall provide and employ only technical personnel who are skilled and experienced in their respective callings and supervisory staff who are competent to give adequate supervision to the work at hand.
Labor
The Contractor shall provide and employ on the Site in the installation of the Facilities such skilled, semi-skilled and unskilled labor as is necessary for the proper and timely execution of the Contract. The Contractor is encouraged to use local labor that has the necessary skills.
Unless otherwise provided in the Contract, the Contractor shall be responsible for the recruitment, transportation, accommodation and catering of all labor, local or expatriate, required for the execution of the Contract and for all payments in connection therewith.
The Contractor shall be responsible for obtaining all necessary permit(s) and/or visa(s) from the appropriate authorities for the entry of all labor and personnel to be employed on the site into the country where the Site is located.
The Contractor shall at its own expense provide the means of repatriation to all of its and its Subcontractor’s personnel employed on the Contract at the Site to their various home countries. It shall also provide suitable temporary maintenance of all such persons from the cessation of their employment on the Contract to the date programmed for their departure. In the event that the Contractor defaults in providing such means of transportation and temporary maintenance, the Principal may provide the same to such personnel and recover the cost of doing so from the Contractor.
The Contractor shall at all times during the progress of the Contract use its best endeavors to prevent any unlawful, riotous or disorderly conduct or behavior by or amongst its employees and the labor of its Subcontractors.
The Contractor shall, in all dealings with its labor and the labor of its Subcontractors currently employed on or connected with the Contract, pay due regard to all recognized festivals, official holidays, religious or other customs and all local laws and regulations pertaining to the employment of labor.
Contractor’s equipment
All Contractor’s equipment brought by the Contractor onto the Site shall be deemed to be intended to be used exclusively for the execution of the Contract. The Contractor shall not remove the same from the Site without the Project Manager’s consent that such Contractor’s equipment is no longer required for the execution of the Contract.
Unless otherwise specified in the Contract, upon Completion of the Facilities, the Contractor shall remove from the Site all Equipment brought by the Contractor onto the Site and any surplus materials remaining thereon.
The Principal will, if requested, use its best endeavors to assist the Contractor in obtaining any local, state or national government permission required by the Contractor for the export of the Contractor’s equipment imported by the Contractor for use in the execution of the Contract that is no longer required for the execution of the Contract.
Regulations and Safety
The Principal and the Contractor shall establish Site regulations setting out the rules to be observed in the execution of the Contract at the Site and shall comply therewith. The Contractor shall prepare and submit to the Principal, with a copy to the Project Manager, proposed Site regulations for the Principal’s approval, which approval shall not be unreasonably withheld.
Such Site regulations shall include, but shall not be limited to, rules in respect of security, safety of the Facilities.
Opportunities for Other Contractors
The Contractor shall, upon written request from the Principal or the Project Manager, give all reasonable opportunities for carrying out the work to any other Contractors employed by the Principal on or near the Site.
If the Contractor, upon written request from the Principal or the Project Manager, makes available to other Contractors any roads or ways the maintenance for which the Contractor is responsible, permits the use by such other Contractors of the Contractor’s equipment, or provides any other service of whatsoever nature for such other Contractors, the Principal shall fully compensate the Contractor for any loss or damage caused or occasioned by such other Contractors in respect of any such use or service and shall pay to the Contractor reasonable remuneration for the use of such equipment or the provision of such services.
The Contractor shall also arrange to perform its work so as to minimize, to the extent possible, interference with the work of other Contractors. The Project Manager shall determine the resolution of any difference or conflict that may arise between the Contractor and other Contractors and the workers of the Principal in regard to their work.
The Contractor shall notify the Project Manager promptly of any defects in the other Contractors’ work that could affect the Contractor’s work. The Project Manager shall determine the corrective measures, if any, required to rectify the situation after inspection of the Facilities. Decisions made by the Project Manager shall be binding on the Contractor.
Emergency Work
If, by reason of an emergency arising in connection with and during the execution of the Contract, any protective or remedial work is necessary as a matter of urgency to prevent damage to the Facilities, the Contractor shall immediately carry out such work.
If the Contractor is unable or unwilling to do such work immediately, the Principal may do or cause to be done such work as the Principal may determine is necessary in order to prevent damage to the Facilities. In such event the Principal shall, as soon as practicable after the occurrence of any such emergency, notify the Contractor in writing of such emergency, the work done and the reasons therefore. If the work done or caused to be done by the Principal is work which the Contractor was liable to do at its own expense under the Contract, the reasonable costs incurred by the Principal in connection therewith shall be paid by the Contractor to the Principal. Otherwise, the cost of such remedial work shall be borne by the Principal.
Site Clearance
Site Clearance in Course of Performance
In the course of carrying out the Contract, the Contractor shall keep the Site reasonably free from all unnecessary obstruction, store or remove any surplus materials, clear away any wreckage, rubbish or temporary works from the Site, and remove any Contractor’s equipment no longer required for execution of the Contract.
Clearance of Site after Completion
After Completion of all parts of the Facilities, the Contractor shall clear away and remove all wreckage, rubbish and debris of any kind from the Site, and shall leave the site and Facilities in a clean and safe condition.
Watching and Lighting
The Contractor shall provide and maintain at its own expense all lighting, fencing, and watching when and where necessary for the proper execution and the protection of the Facilities, or for the safety of the owners and occupiers of adjacent property and for the safety of the public.
Work at Night and on Holidays
Unless otherwise provided in the Contract, no work shall be carried out during the night and on public holidays of the country where the Site is located without prior written consent of the Principal, except where work is necessary or required to ensure safety of the Facilities or for the protection of life, or to prevent loss or damage to property, when the Contractor shall immediately advise the Project Manager, provided that provisions of this GC 22.8.1 shall not apply to any work which is customarily carried out by rotary or double-shifts.
Notwithstanding GC 22.8.1 or GC 22.1.3 above, if and when the Contractor considers it necessary to carry out work at night or on public holidays so as to meet the Time for Completion and requests the Principal’s consent thereto, the Principal shall not unreasonably withhold such consent.
Test and Inspection
The Contractor shall at its own expense carry out at the place of manufacture and/or on the Site all such tests and/or inspections of the Plant and Equipment and any part of the Facilities as are specified in the Contract.
The Principal and the Project Manager or their designated representatives shall be entitled to attend the aforesaid test and/or inspection, provided that the Principal shall bear all costs and expenses incurred in connection with such attendance including, but not limited to, all travelling and board and lodging expenses.
Whenever the Contractor is ready to carry out any such test and/or inspection, the Contractor shall give a reasonable advance notice of such test and/or inspection and of the place and time thereof to the Project Manager. The Contractor shall obtain from any relevant third party or manufacturer any necessary permission or consent to enable the Principal and the Project Manager (or their designated representatives) to attend the test and/or inspection.
The Contractor shall provide the Project Manager with a certified report of the results of any such test and/or inspection.
If the Principal or Project Manager (or their designated representatives) fails to attend the test and/or inspection, or if it is agreed between the parties that such persons shall not do so, then the Contractor may proceed with the test and/or inspection in the absence of such persons, and may provide the Project Manager with a certified report of the results thereof.
The Project Manager may require the Contractor to carry out any test and/or inspection not required by the Contract, provided that the Contractor’s reasonable costs and expenses incurred in the carrying out of such test and/or inspection shall be added to the Contract Price. Further, if such test and/or inspection impedes the progress of work on the Facilities and/or the Contractor’s performance of its other obligations under the Contract, due allowance will be made in respect of the Time for Completion and the other obligations so affected.
If any Plant or Equipment or any part of the Facilities fails to pass any test and/or inspection, the Contractor shall either rectify or replace such Plant and Equipment or part of the Facilities and shall repeat the test and/or inspection upon giving a notice under GC 23.3 above.
If any dispute or difference of opinion shall arise between the parties in connection with or arising out of the test and/or inspection of the Plant and Equipment or part of the Facilities that cannot be settled between the parties within a reasonable period of time, it may be referred to an Adjudicator for determination in accordance with GC 6.1 (Reference to Adjudicator) hereof.
The Contractor shall afford the Principal and the Project Manager, at the Principal’s expense, access at any reasonable time to any place where the Plant and Equipment are being manufactured or the Facilities are being installed, in order to inspect the progress and the manner of installation, provided that the Project Manager shall give the Contractor reasonable prior notice.
The Contractor agrees that neither the execution of a test and/or inspection of Plant and Equipment or any part of the Facilities, nor the attendance by the Principal or the Project Manager, nor the issue of any test certificate pursuant to GC 23.4 above, shall release the Contractor from any other responsibilities under the Contract.
No part of the Facilities or foundations shall be covered up on the Site without carrying out any test and/or inspection required under the Contract. The Contractor shall give a reasonable notice to the Project Manager whenever any such part of the Facilities or foundations are ready or about to be ready for test and/or inspection; such test and/or inspection and notice thereof shall be subject to the requirements of the Contract.
The Contractor shall uncover any part of the Facilities or foundations or shall make openings in or through the same as the Project Manager may from time to time require at the site and shall reinstate and make good such part or parts.
If any part of the Facilities or foundations have been covered up at the Site after compliance with the requirement of GC 23.10 above and are found to be executed in accordance with the Contract, the expenses of uncovering, making openings in or through, reinstating, and making good the same shall be borne by the Principal, and the Time for Completion shall be reasonably adjusted to the extent that the Contractor has thereby been delayed or impeded in the performance of any of its obligations under the Contract.
Completion
As soon as the Facilities or any part thereof have, in the opinion of the Contractor, been completed mechanically and structurally and put in a tight and clean condition as specified in the Technical Specifications of the Construction design, excluding minor items not materially affecting the operation or safety of the Facilities, the Contractor shall so notify the Principal in writing.
Within seven (7) days of receipt of the notice from the Contractor under GC 24.1 above, the Principal shall supply the operating and maintenance personnel specified in Appendix 6 (Scope of works and supply by the Principal) to the Contract Agreement for pre-commissioning of the Facilities or any part thereof.
Pursuant to Appendix 6 (Scope of works and supply by the Principal) to the Contract Agreement, the Principal shall also provide, within the said seven (7) day period, the raw materials, utilities, facilities, services and other matters required for Precommissioning of the Facilities or any part thereof.
As soon as reasonably practicable after the operating and maintenance personnel have been supplied by the Principal and the raw materials, utilities, Facilities, services and other matters have been provided by the Principal in accordance with GC 24.2 above, the Contractor shall commence Precommissioning of the Facilities or the relevant part thereof in preparation for Commissioning.
As soon as all works in respect of Precommissioning are completed and, in the opinion of the Contractor, the Facilities or any part thereof are ready for Commissioning, the Contractor shall so notify the Project Manager in writing.
The Project Manager shall, within fourteen (14) days of receipt of the Contractor’s notice under GC 24.4 above, either issue a Completion Certificate in the form specified in Article 1.1 (7) of the Contract Agreement stating that the Facilities or that part thereof have reached Completion as at the date of the Contractor’s notice under GC 24.4 above, or notify the Contractor in writing of any defects and/or deficiencies.
If the Project Manager notifies the Contractor of any defects and/or deficiencies, the Contractor shall then correct such defects and/or deficiencies and shall repeat the procedure described in GC 24.4 above.
If the Project Manager is satisfied that the Facilities or that part thereof have reached Completion, the Project Manager shall, within seven (7) days of receipt of the Contractor’s repeated notice, issue a Completion Certificate stating that the Facilities or that part thereof have reached Completion as at the date of the Contractor’s repeated notice.
If the Project Manager is not so satisfied, then it shall notify the Contractor in writing of any defects and/or deficiencies within seven (7) days of receipt of the Contractor’s repeated notice, and the above procedure shall be repeated.
If the Project Manager fails to issue the Completion Certificate and fails to inform the Contractor of any defects and/or deficiencies within fourteen (14) days of receipt of the Contractor’s notice under GC 24.4 above or within seven (7) days of receipt of the Contractor’s repeated notice under GC 24.5 above, or if the Principal makes use of the Facilities or part thereof, then the Facilities or that part thereof shall be deemed to have reached Completion as at the date of the Contractor’s notice or repeated notice, or the Principal’s use of the Facilities, as the case may be.
As soon as possible after Completion, the Contractor shall complete all outstanding minor items so that the Facilities are fully in accordance with the requirements of the Contract, failing which the Principal will undertake such Completion and deduct the costs thereof from any monies owing to the Contractor.
Upon Completion, the Principal shall be responsible for the care and custody of the Facilities or the relevant part thereof, together with the risk of loss or damage thereto, and shall thereafter take over the Facilities or the relevant part thereof.

Commissioning and Operational Acceptance
Commissioning
Commissioning of the Facilities or any part thereof shall be commenced by the Contractor immediately after issue of the Completion Certificate by the Project Manager, pursuant to GC 24.5 hereof, or immediately after issue of the deemed Completion, under GC 24.6 hereof.
The Principal shall supply the operating and maintenance personnel and all raw materials, utilities, Facilities, services and other matters required for Commissioning.
In accordance with the requirements of the Contract, the Contractor’s advisory personnel shall attend Commissioning and advise and assist the Principal.
Guarantee Test
The Guarantee Test (and repeats thereof) shall be conducted by the Contractor during Commissioning of the Facilities or the relevant part thereof to ascertain whether the Facilities or that part can attain the Functional Guarantees specified in the technical specifications of the Construction design. The Contractor’s and Project Manager’s advisory personnel shall attend the Guarantee Test and shall advise and assist the Principal. The Principal shall promptly provide to the Contractor such information as the Contractor may reasonably require in relation to the conduct and results of the Guarantee Test (and any repeats thereof).
If for reasons not attributable to the Contractor, the Guarantee Test of the Facilities or the relevant part thereof cannot be successfully completed within the period from the date of Completion specified in the SCC or any other period agreed upon by the Principal and the Contractor, the Contractor shall be deemed to have fulfilled its obligations with respect to the Functional Guarantees, and GCs 28.2 and 28.3 hereof shall not apply.
Operational Acceptance
Subject to GC 25.4 (Partial Acceptance) below, Operational Acceptance shall occur in respect of the Facilities or any part thereof when:
a) the Guarantee Test has been successfully completed and the Functional Guarantees are met:
or
b) the Guarantee Test has not been successfully completed or has not been carried out for reasons not attributable to the Contractor within the period from the date of Completion specified in the SCC or any other agreed upon period as specified in GC 25.2.2 above; or
c) the Contractor has paid the liquidated damages specified in GC 28.3 hereof; and any minor items mentioned in GC 24.7 hereof relevant to the Facilities or that part thereof have been completed.
At any time after any of the events set out in GC 25.3.1 above have occurred, the Contractor may give a notice to the Project Manager requesting the issue of an Operational Acceptance Certificate in the form provided in the Tender Documents or in another form acceptable to the Principal in respect of the Facilities or the part thereof specified in such notice as at the date of such notice.
The Project Manager shall, after consultation with the Principal, and within seven (7) days of receipt of the Contractor’s notice, issue an Operational Acceptance Certificate.
If within seven (7) days of receipt of the Contractor’s notice, the Project Manager fails to issue the Operational Acceptance Certificate or fails to inform the Contractor in writing of the justifiable reasons why the Project Manager has not issued the Operational Acceptance Certificate, the Facilities or the relevant part thereof shall be deemed to have been accepted as at the date of the Contractor’s said notice.
Partial Acceptance
If the Contract specifies that Completion and Commissioning shall be carried out in respect of parts of the Facilities, the provisions relating to Completion and Commissioning including the Guarantee Test shall apply to each such part of the Facilities individually, and the Operational Acceptance Certificate shall be issued accordingly for each such part of the Facilities.
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Guarantees and Liabilities
Completion Time Guarantee
The Contractor guarantees that it shall attain Completion of the Facilities (or a part for which a separate Time for Completion is specified in the SCC within the Time for Completion specified in the SCC pursuant to GC 8.2, or within such extended time to which the Contractor shall be entitled under GC 40 (Extension of Time for Completion) hereof.
If the Contractor fails to attain Completion of the Facilities or any part thereof within the Time for Completion or any extension thereof under GC 40 (Extension of Time for Completion) hereof, the Contractor shall pay to the Principal liquidated damages in the amount specified in the SCC as a percentage rate of the Contract Price. The aggregate amount of such liquidated damages shall in no event exceed the amount specified as “Maximum” in the SCC.
Such payment shall completely satisfy the Contractor’s obligation to attain Completion of the Facilities or the relevant part thereof within the Time for Completion or any extension thereof under GC 40 (Extension of Time for Completion) hereof. The Contractor shall have no further liability whatsoever to the Principal in respect thereof.
However, the payment of liquidated damages shall not in any way relieve the Contractor from any of its obligations to complete the Facilities or from any other obligations and liabilities of the Contractor under the Contract.
Save for liquidated damages payable under this GC 26.2, the failure by the Contractor to attain any milestone or other act, matter or thing by any date specified in Appendix 4 (Time Schedule) to the Contract agreement and/or other programme of work prepared pursuant to GC 18 (Program of Performance) hereof shall not render the Contractor liable for any loss or damage thereby suffered by the Principal.
If the Contractor attains Completion of the Facilities or any part thereof before the Time for Completion or any extension thereof under GC 40 (Extension of Time for Completion) hereof, the Principal shall pay to the Contractor a bonus in the amount specified in the SCC. The aggregate amount of such bonus shall in no event exceed the amount specified as “Maximum” in the SCC.
Defect Liability
The Contractor warrants that the Facilities or any part thereof shall be free from defects in the design, engineering, materials and workmanship of the Plant and Equipment supplied and of the work executed.
The Defect Liability Period shall be twenty four (24) months from the date of Completion of the Facilities (or any part thereof) or twelve (12) months from the date of Operational Acceptance of the Facilities (or any part thereof), whichever first occurs, unless specified otherwise in the SCC.
If during the Defect Liability Period any defect should be found in the design, engineering, materials and workmanship of the Plant and Equipment supplied or of the work executed by the Contractor, the Contractor shall promptly, in consultation and agreement with the Principal regarding appropriate remedying of the defects, and at its cost, repair, replace or otherwise make good (as the Contractor shall, at its discretion, determine) such defect as well as any damage to the Facilities caused by such defect. The Contractor shall not be responsible for the repair, replacement or making good of any defect or of any damage to the Facilities arising out of or resulting from any of the following causes:
a) improper operation or maintenance of the Facilities by the Principal;
b) operation of the Facilities outside specifications provided in the Contract;
or
c) normal wear and tear.
The Contractor’s obligations under this GC 27 shall not apply to:
a) any materials which are supplied by the Principal under GC 21.2 (Principal-supplied Plant, Equipment and Materials) hereof, are normally consumed in operation, or which have a normal life shorter than the Defect Liability Period stated herein.
b) any designs, specifications or other data designed, supplied or specified by or on behalf of the Principal, or any matters for which the Contractor has disclaimed responsibility herein;
or
c) any other materials supplied, or any other work executed by or on behalf of the Principal, except for the work executed by the Principal under GC 27.7 below.
The Principal shall give the Contractor a notice stating the nature of any such defect together with all available evidence thereof, promptly following the discovery thereof. The Principal shall afford all reasonable opportunity for the Contractor to inspect any such defect.
The Principal shall afford the Contractor all necessary access to the Facilities and the Site to enable the Contractor to perform its obligations under this GC 27. 
The Contractor may, with the consent of the Principal, remove from the Site any Plant and Equipment or any part of the Facilities which are defective if the nature of the defect, and/or any damage to the Facilities caused by the defect, is such that repairs cannot be expeditiously carried out at the site.
If the repair, replacement or making good is of such a character that it may affect the efficiency of the Facilities or any part thereof, the Principal may give to the Contractor a notice requiring that tests of the defective part of the Facilities shall be made by the Contractor immediately upon Completion of such remedial work, whereupon the Contractor shall carry out such tests.
If such part fails the tests, the Contractor shall carry out further repair, replacement or making good (as the case may be) until that part of the Facilities passes such tests. The tests shall be agreed upon by the Principal and the Contractor.
If the Contractor fails to commence the work necessary to remedy such defect or any damage to the Facilities caused by such defect within a reasonable time (which shall in no event be considered to be less than fifteen [15] days), the Principal may, following notice to the Contractor, proceed to do such work, and the reasonable costs incurred by the Principal in connection therewith shall be paid to the Principal by the Contractor or may be deducted by the Principal from any monies due the Contractor or claimed under the Performance Security.
If the Facilities or any part thereof cannot be used by reason of such defect and/or making good such defect, the Defect Liability Period of the Facilities or such part, as the case may be, shall be extended by a period equal to the period during which the Facilities or such part cannot be used by the Principal because of any of the aforesaid reasons.
Except as provided in this GC 27 and GC 33 (Loss or Damage to Property/Accident or Injury to Workers/Indemnification) hereof, the Contractor shall be under no liability whatsoever and howsoever arising, and whether under the Contract or at law, in respect of defects in the Facilities or any part thereof, the Plant and Equipment, design or engineering or work executed which appear after Completion of the Facilities or any part thereof, except where such defects are the result of the gross negligence, fraud, criminal or willful action of the Contractor.
Functional Guarantees
The Contractor guarantees that during the Guarantee Test, the Facilities and all parts thereof shall attain the Functional Guarantees specified in the Contract subject to and upon the conditions therein specified.
If, for reasons attributable to the Contractor, the guaranteed level of the Functional Guarantees specified in the Contract are not met either in whole or in part, the Contractor shall at its cost and expense make such Changes, modifications and/or additions to the Plant or any part thereof as may be necessary to meet at least the guaranteed level of such Guarantees. The Contractor shall notify the Principal upon Completion of the necessary Changes, modifications and/or additions, and shall request the Principal to repeat the Guarantee Test until the guaranteed level of the Guarantees has been met.
If, for reasons attributable to the Contractor, the Functional Guarantees specified in the Contract are not attained either in whole or in part, the Contractor shall, at the Principal’s option, either
a) make such Changes, modifications and/or additions to the Facilities or any part thereof that are necessary to attain the Functional Guarantees at its cost and expense, and shall request the Principal to repeat the Guarantee Test; or
b) pay liquidated damages to the Principal in respect of the failure to meet the Functional Guarantees in accordance with the provisions in the SCC or elsewhere in the Contract.
The payment of liquidated damages under GC 28.3 above up to the limitation of liability specified in the SCC shall completely satisfy the Contractor’s guarantees under GC 28.1 above and any other corresponding or equivalent provision set out in the Contract, and the Contractor shall have no further liability whatsoever to the Principal in respect thereof. Upon the payment of such liquidated damages by the Contractor, the Project Manager shall issue the Operational Acceptance Certificate for the Facilities or any part thereof in respect of which the liquidated damages have been so paid.
Indemnity for the infringement of third-party rights based on exploitation of Intellectual Property Rights
The Contractor shall, subject to the Principal’s compliance with GC 29.2 below, indemnify and hold harmless the Principal and its employees and officers from and against any and all suits, actions or administrative proceedings, claims, demands, losses, damages, costs, and expenses of whatsoever nature, including attorney’s fees and expenses, which the Principal may suffer as a result of any infringement or alleged infringement of any patent, (utility) model, registered design, trademark, copyright or other intellectual property right registered or otherwise existing at the Effective Date of the Contract by reason of: (a) the installation of the Facilities by the Contractor or the use of the Facilities in the country where the site is located; and (b) the sale of the products produced by the Facilities in any country.
Such indemnity shall not cover any use of the Facilities or any part thereof other than for the purpose indicated by, or reasonably to be inferred from, the Contract, any infringement resulting from the use of the Facilities or any part thereof, or any products produced thereby in association or combination with any other Equipment, Plant or materials not supplied by the Contractor, pursuant to the Contract Agreement.
If any proceedings are brought or any claim is made against the Principal arising out of the matters referred to in GC 29.1 above, the Principal shall promptly give the Contractor a notice thereof, and the Contractor may at its own expense and in the Principal’s name conduct such proceedings or claim and any negotiations for the settlement of any such proceedings or claim.
If the Contractor fails to notify the Principal within twenty-eight (28) days of receipt of such notice that it intends to conduct any such proceedings or claim, then the Principal shall be free to conduct the same on its own behalf. Unless the Contractor has so failed to notify the Principal within the twenty-eight (28) day period, the Principal shall make no admission which may be prejudicial to the defense of any such proceedings or claim.
The Principal shall, at the Contractor’s request, afford all available assistance to the Contractor in conducting such proceedings or claim, and shall be reimbursed by the Contractor for all reasonable expenses incurred in so doing.
The Principal shall indemnify and hold harmless the Contractor and its employees, officers and Subcontractors from and against any and all suits, actions or administrative proceedings, claims, demands, losses, damages, costs, and expenses of whatsoever nature, including attorney’s fees and expenses, which the Contractor may suffer as a result of any infringement or alleged infringement of any patent, utility model, registered design, trademark, copyright or other intellectual property right registered or otherwise existing at the date of the Contract arising out of or in connection with any design, data, drawing, specification, or other documents or materials provided or designed by or on behalf of the Principal.
Limitation of Liability
Except in cases of gross negligence or willful misconduct and except in cases of GC 33,
a) the Contractor shall not be liable to the Principal, whether in contract, tort, or otherwise, for any indirect or consequential loss or damage, provided that this exclusion shall not apply to any obligation of the Contractor to pay liquidated damages to the Principal; and
b) the aggregate liability of the Contractor to the Principal under the Contract shall not exceed the Contract Price, provided that this limitation shall not apply to any obligation of the Contractor to indemnify the Principal with respect to infringement of Intellectual Property Rights.
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Risk Distribution
Transfer of Ownership
Ownership of the Plant and Equipment (including spare parts) to be imported into the country where the Site is located shall be transferred to the Principal upon loading on to the mode of transport to be used to convey the Plant and Equipment from the country of origin to that country.
Ownership of the Plant and Equipment (including spare parts) procured in the country where the Site is located shall be transferred to the Principal when the Plant and Equipment are brought on to the Site.
Ownership of the Contractor’s equipment used by the Contractor and its Subcontractors in connection with the Contract shall remain with the Contractor or its Subcontractors.
Ownership of any Plant and Equipment in excess of the requirements for the Facilities shall revert to the Contractor upon Completion of the Facilities or at such earlier time when the Principal and the Contractor agree that the Plant and Equipment in question are no longer required for the Facilities.
Notwithstanding the transfer of ownership of the Plant and Equipment, the responsibility for care and custody thereof together with the risk of loss or damage thereto shall remain with the Contractor pursuant to GC 32 (Care of Facilities) hereof until Completion of the Facilities or the part thereof in which such Plant and Equipment are incorporated.
Care of Facilities
The Contractor shall be responsible for the care and custody of the Facilities or any part thereof until the date of Completion of the Facilities pursuant to GC 24 (Completion) hereof or, where the Contract provides for Completion of the Facilities in parts, until the date of Completion of the relevant part, and shall make good at its own cost any loss or damage that may occur to the Facilities or the relevant part thereof from any cause whatsoever during such period. The Contractor shall also be responsible for any loss or damage to the Facilities caused by the Contractor or its Subcontractors in the course of any work carried out, pursuant to GC 27 (Defect Liability) hereof. Notwithstanding the foregoing, the Contractor shall not be liable for any loss, or damage to the Facilities or that part thereof caused by reason of any of the matters specified or referred to in paragraphs (a), (b) and (c) of GC 32.2 below and GC 38.1 hereof.
If any loss or damage occurs to the Facilities or any part thereof or to the Contractor’s temporary facilities by reason of:
a) (insofar as they relate to the country where the Site is located) nuclear reaction, nuclear radiation, radioactive contamination, pressure wave caused by aircraft or other aerial objects, or any other occurrences that an experienced Contractor could not reasonably foresee, or if reasonably foreseeable could not reasonably make provision for or insure against, insofar as such risks are not normally insurable on the insurance market and are mentioned in the general exclusions of the policy of insurance, including War Risks and Political Risks, taken out under GC 34 (Insurance) hereof; or
b) any use or occupation by the Principal or any third party (other than a Subcontractor) authorized by the Principal of any part of the Facilities; or
c) any use of or reliance upon any design, data or specification provided or designated by or on behalf of the Principal, or any such matter for which the Contractor has disclaimed responsibility herein,
the Principal shall pay to the Contractor all sums payable in respect of the Facilities executed, notwithstanding that the same be lost, destroyed or damaged, and will pay to the Contractor the replacement value of all temporary facilities and all parts thereof lost, destroyed or damaged. If the Principal requests the Contractor in writing to make good any loss or damage to the Facilities thereby occasioned, the Contractor shall make good the same at the cost of the Principal in accordance with GC 39 (Change in the Facilities) hereof.
The Contractor shall be liable for any loss of or damage to any Contractor’s equipment, or any other property of the Contractor used or intended to be used for purposes of the Facilities, except (i) as mentioned in GC 32.2 above (with respect to the Contractor’s temporary facilities), and (ii) where such loss or damage arises by reason of any of the matters specified in GC 32.2(b) and (c) above and in GC 38.1 hereof.
With respect to any loss or damage caused to the Facilities or any part thereof or to the Contractor’s equipment by reason of any of the matters specified in GC 38.1 hereof, the provisions of GC 38.3 hereof shall apply.
Loss of or Damage to Property/Accident or Injury to Workers / Indemnification
Subject to GC 33.3 below, the Contractor shall indemnify and hold harmless the Principal and its employees and officers from and against any and all suits, actions or administrative proceedings, claims, demands, losses, damages, costs, and expenses of whatsoever nature, including attorney’s fees and expenses, in respect of the death or injury of any person or loss of or damage to any property (other than the Facilities whether accepted or not), arising in connection with the supply and installation of the Facilities and by reason of the negligence of the Contractor or its Subcontractors, or their employees, officers or agents, except any injury, death or property damage caused by the negligence of the Principal, its Contractors, employees, officers or agents or damage to property which is the unavoidable result of the execution and completion of the Services, or the remedying of any defects therein, in accordance with the Contract.
If any proceedings are brought or any claim is made against the Principal that might subject the Contractor to liability under GC 33.1 above, the Principal shall promptly give the Contractor a notice thereof and the Contractor may at its own expense and in the Principal’s name conduct such proceedings or claim and any negotiations for the settlement of any such proceedings or claim.
If the Contractor fails to notify the Principal within twenty-eight (28) days of receipt of such notice that it intends to conduct any such proceedings or claim, then the Principal shall be free to conduct the same on its own behalf. Unless the Contractor has so failed to notify the Principal within the twenty-eight (28) day period, the Principal shall make no admission which may be prejudicial to the defense of any such proceedings or claim.
The Principal shall, at the Contractor’s request, afford all available assistance to the Contractor in conducting such proceedings or claim, and shall be reimbursed by the Contractor for all reasonable expenses incurred in so doing.
The Principal shall indemnify and hold harmless the Contractor and its employees, officers and Subcontractors from any liability for loss of or damage to property of the Principal, other than the Facilities not yet taken over, that is caused by fire, explosion or any other perils, in excess of the amount recoverable from insurances procured under GC 34 (Insurances), provided that such fire, explosion or other perils were not caused by any act or failure of the Contractor.
The party entitled to the benefit of an indemnity under this GC 33 shall take all reasonable measures to mitigate any loss or damage which has occurred. If the party fails to take such measures, the other party’s liabilities shall be correspondingly reduced.
Insurance
To the extent specified in Appendix 3 (Insurance Requirements) to the Contract agreement, the Contractor shall at its expense take out and maintain in effect, or cause to be taken out and maintained in effect, during the performance of the Contract, the insurances set forth below in the sums and with the deductibles and other conditions specified in the said Appendix. The identity of the insurers and the form of the policies shall be subject to the approval of the Principal and SECO, such approval not to be unreasonably withheld. Payments by the insurers in respect of claims shall be made payable to SECO, if nothing else is specified in the policies of the insurers.
b) Cargo Insurance During Transport
	covering loss or damage occurring, while in transit from the supplier’s or manufacturer’s works or stores until arrival at the Site, to the Plant and Equipment (including spare parts therefore) and to the Contractor’s equipment, to be provided by the Contractor or its Subcontractors.
c) Installation All Risks Insurance
	covering physical loss or damage to the Facilities at the Site, occurring prior to Completion of the Facilities, with an extended maintenance coverage for the Contractor’s liability in respect of any loss or damage occurring during the Defect Liability Period while the Contractor is on the Site for the purpose of performing its obligations during the Defect Liability Period.
d) Third Party Liability Insurance
	covering bodily injury or death suffered by third parties (including the Principal’s personnel) and loss of or damage to property occurring in connection with the supply and installation of the Facilities.
e) Automobile Liability Insurance
	covering use of all vehicles used by the Contractor or its Subcontractors (whether or not owned by them) in connection with the execution of the Contract.
f) Workers’ Compensation
	in accordance with the statutory requirements applicable in any country where the Contract or any part thereof is executed.
g) Principal’s Liability
	in accordance with the statutory requirements applicable in any country where the Contract or any part thereof is executed.
h) Other Insurances
	Such other insurances as may be specifically agreed upon by the parties hereto as listed in the said Appendix 3.
The Principal shall be named as co-insured under all insurance policies taken out by the Contractor pursuant to GC 34.1 above, except for the Third Party Liability, Workers’ Compensation and Principal’s Liability Insurances, and the Contractor’s Subcontractors shall be named as coinsured under all insurance policies taken out by the Contractor pursuant to GC 34.1 above except for the Cargo Insurance During Transport, Workers’ Compensation and Principal’s Liability Insurances. All insurer’s rights of subrogation against such co-insureds for losses or claims arising out of the performance of the Contract shall be waived under such policies.
The Contractor shall, in accordance with the provisions of Appendix 3 (Insurance Requirements) to the Contract Agreement, deliver to the Principal certificates of insurance (or copies of the insurance policies) as evidence that the required policies are in full force and effect. The certificates shall provide that not less than twenty-one (21) days’ notice shall be given to the Principal by insurers prior to cancellation or material modification of a policy.
The Contractor shall ensure that, where applicable, its Subcontractor(s) shall take out and maintain in effect adequate insurance policies for their personnel and vehicles and for work executed by them under the Contract, unless such Subcontractors are covered by the policies taken out by the Contractor.
The Principal shall at its expense take out and maintain in effect during the performance of the Contract those insurances specified in Appendix 3 (Insurance Requirements) to the Contract Agreement, in the sums and with the deductibles and other conditions specified in the said Appendix. The Contractor and the Contractor’s Subcontractors shall be named as co-insured under all such policies. All insurers’ rights of subrogation against such co-insureds for losses or claims arising out of the performance of the Contract shall be waived under such policies. The Principal shall deliver to the Contractor satisfactory evidence that the required insurances are in full force and effect. The policies shall provide that not less than twenty-one (21) days’ notice shall be given to the Contractor by all insurers prior to any cancellation or material modification of the policies. If so requested by the Contractor, the Principal shall provide copies of the policies taken out by the Principal under this GC 34.5.
If the Contractor fails to take out and/or maintain in effect the insurances referred to in GC 34.1 above, the Principal may take out and maintain in effect any such insurances and may from time to time deduct from any amount due to the Contractor under the Contract any premium which the Principal shall have paid to the insurer, or may otherwise recover such amount as a debt due from the Contractor.
If the Principal fails to take out and/or maintain in effect the insurances referred to in GC 34.5, above, the Contractor may take out and maintain in effect any such insurances and may from time to time deduct from any amount due to the Principal under the Contract any premium which the Contractor shall have paid to the insurer, or may otherwise recover such amount as a debt due from the Principal. If the Contractor fails to or is unable to take out and maintain in effect any such insurances, the Contractor shall nevertheless have no liability or responsibility towards the Principal, and the Contractor shall have full recourse against the Principal for any and all liabilities of the Principal herein.
Unless otherwise provided in the Contract, the Contractor shall prepare and conduct all and any claims made under the policies effected by it pursuant to this GC 34, and all monies payable by any insurers shall be paid to the Contractor. The Principal shall give to the Contractor all such reasonable assistance as may be required by the Contractor. With respect to insurance claims in which the Principal’ s interest is involved, the Contractor shall not give any release or make any compromise with the insurer without the prior written consent of the Principal. With respect to insurance claims in which the Contractor’s interest is involved, the Principal shall not give any release or make any compromise with the insurer without the prior written consent of the Contractor.
Unforeseen Conditions
If, during the execution of the Contract, the Contractor shall encounter on the Site any physical conditions (other than climatic conditions) or artificial obstructions that could not have been reasonably foreseen prior to the date of the Contract Agreement by an experienced Contractor on the basis of reasonable examination of the data relating to the Facilities (including any data as to boring tests) provided by the Principal, and on the basis of information that it could have obtained from a visual inspection of the Site (if access thereto was available) or other data readily available to it relating to the Facilities, and if the Contractor determines that it will in consequence of such conditions or obstructions incur additional cost and expense or require additional time to perform its obligations under the Contract that would not have been required if such physical conditions or artificial obstructions had not been encountered, the Contractor shall promptly, and before performing additional work or using additional Plant and Equipment or Contractor’s equipment, notify the Project Manager in writing of:
a) the physical conditions or artificial obstructions on the Site that could not have been reasonably foreseen; and
b) the additional work and/or Plant and Equipment and/or Contractor’s equipment required, including the steps which the Contractor will or proposes to take to overcome such conditions or obstructions; and
c) the extent of the anticipated delay; and
d) the additional cost and expense which the Contractor is likely to incur.
On receiving any notice from the Contractor under this GC 35.1, the Project Manager shall promptly consult with the Principal and Contractor and decide upon the actions to be taken to overcome the physical conditions or artificial obstructions encountered. Following such consultations, the Project Manager shall instruct the Contractor, with a copy to the Principal, of the actions to be taken.
Any reasonable additional cost and expense incurred by the Contractor in following the instructions from the Project Manager to overcome such physical conditions or artificial obstructions referred to in GC 35.1 above shall be paid by the Principal to the Contractor as an addition to the Contract Price.
If the Contractor is delayed or impeded in the performance of the Contract because of any such physical conditions or artificial obstructions referred to in GC 35.1 above, the Time for Completion shall be extended in accordance with GC 40 (Extension of Time for Completion) hereof.
Change in Laws and Regulations
If, after the date twenty-eight (28) days prior to the date of Tender submission, in the country where the Site is located, any law, regulation, ordinance, order or by-law having the force of law is enacted, promulgated, abrogated or Changed (which shall be deemed to include any change in interpretation or application by the competent authorities) that subsequently affects the costs and expenses of the Contractor and/or the Time for Completion, the Contract Price shall be correspondingly increased or decreased, and/or the Time for Completion shall be reasonably adjusted to the extent that the Contractor has thereby been affected in the performance of any of its obligations under the Contract.
Notwithstanding the foregoing, such additional or reduced costs shall not be separately paid or credited if the same has already been accounted for in the price adjustment provisions where applicable, in accordance with the SCC.
Force Majeure
“Force Majeure” shall mean any event beyond the reasonable control of the Principal or of the Contractor, as the case may be, and which is unavoidable notwithstanding the reasonable care of the party affected, and shall include, without limitation, the following:
a) war, hostilities or warlike operations (whether a state of war be declared or not), invasion, act of foreign enemy, civil war;
b) rebellion, revolution, insurrection, mutiny, usurpation of civil or military government, conspiracy, riot, civil commotion, terrorist acts;
c) confiscation, nationalization, mobilization, commandeering or requisition by or under the order of any government or de jure or de facto authority or ruler or any other act or failure to act of any local state or national government authority
d) strike, sabotage, lock-out, embargo, import restriction, port congestion, lack of usual means of public transportation and communication, industrial dispute, shipwreck, shortage or restriction of power supply, epidemics, quarantine, plague;
e) earthquake, landslide, volcanic activity, fire, flood or inundation, tidal wave, typhoon or cyclone, hurricane, storm, lightning, or other inclement weather condition, nuclear and pressure waves, or other natural or physical disaster;
f) shortage of labor, materials or utilities where caused by circumstances that are themselves Force Majeure.
If either party is prevented, hindered or delayed from or in performing any of its obligations under the Contract by an event of Force Majeure, then it shall notify the other in writing of the occurrence of such event and the circumstances thereof within fourteen (14) days after the occurrence of such event.
The party who has given such notice shall be excused from the performance or punctual performance of its obligations under the Contract for so long as the relevant event of Force Majeure continues and to the extent that such party’s performance is prevented, hindered or delayed. The Time for Completion shall be extended in accordance with GC 40 (Extension of Time for Completion) hereof.
The party or parties affected by the event of Force Majeure shall use reasonable efforts to mitigate the effect thereof upon its or their performance of the Contract and to fulfil its or their obligations under the Contract, but without prejudice to either party’s right to terminate the Contract under GC 37.6 below and GC 38.5 hereof.
No delay or non-performance by either party hereto caused by the occurrence of any event of Force Majeure shall:
a) constitute a default or breach of the Contract; or
b) (subject to GCs 32.2, 38.3 and 38.4 hereof) give rise to any claim for damages or additional cost or expense occasioned thereby,
if and to the extent that such delay or non-performance is caused by the occurrence of an event of Force Majeure.
If the performance of the Contract is substantially prevented, hindered or delayed for a single period of more than sixty (60) days or an aggregate period of more than one hundred and twenty (120) days on account of one or more events of Force Majeure during the currency of the Contract, the parties will attempt to develop a mutually satisfactory solution, failing which either party may terminate the Contract by giving a notice to the other, but without prejudice to either party’s right to terminate the Contract under GC 38.5 hereof.
In the event of termination pursuant to GC 37.6 above, the rights and obligations of the Principal and the Contractor shall be as specified in GCs 42.1.3 and 42.1.4 hereof, except that the Contractor shall have no entitlement to profit under paragraph (e) of the said GC 42.1.4 in respect of any unexecuted Facilities as at the date of termination.
Notwithstanding GC 37.5 above, Force Majeure shall not apply to any obligation of the Principal to make payments to the Contractor herein.
War Risks
“War Risks” shall mean any event specified in paragraphs (a) and (b) of GC 37.1 hereof and any explosion or impact of any mine, bomb, shell, grenade or other projectile, missile, munitions or explosive of war, occurring or existing in or near the country (or countries) where the Site is located.
Notwithstanding anything contained in the Contract, the Contractor shall have no liability whatsoever for or with respect to:
a) destruction of or damage to Facilities, Plant and Equipment, or any part thereof;
b) destruction of or damage to property of the Principal or any third party; or
c) injury or loss of life,
if such destruction, damage, injury or loss of life is caused by any War Risks, and the Principal shall indemnify and hold the Contractor harmless from and against any and all claims, liabilities, actions, lawsuits, damages, costs, charges or expenses arising in consequence of or in connection with the same.
If the Facilities or any Plant and Equipment or Contractor’s equipment or any other property of the Contractor used or intended to be used for the purposes of the Facilities shall sustain destruction or damage by reason of any War Risks, the Principal shall pay the Contractor for:
a) any part of the Facilities or the Plant and Equipment so destroyed or damaged (to the extent not already paid for by the Principal); and
b) replacing or making good any Contractor’s equipment or other property of the Contractor so destroyed or damaged;
	so far as may be required by the Principal, and as may be necessary for completion of the Facilities.
c) replacing or making good any such destruction or damage to the Facilities or the Plant and Equipment or any part thereof.
If the Principal does not require the Contractor to replace or make good any such destruction or damage to the Facilities, the Principal shall either request a Change in accordance with GC 39 (Change in the Facilities) hereof, excluding the performance of that part of the Facilities thereby destroyed or damaged or, where the loss, destruction or damage affects a substantial part of the Facilities, shall terminate the Contract pursuant to GC 42.1.1 hereof.
Notwithstanding anything contained in the Contract, the Principal shall pay the Contractor for any increased costs or incidentals to the execution of the Contract which are in any way attributable to, consequent on, resulting from, or in any way connected with, any War Risks, provided that the Contractor shall as soon as practicable notify the Principal in writing of any such increased cost.
If during the performance of the Contract any War Risks shall occur which financially or otherwise materially affect the execution of the Contract by the Contractor, the Contractor shall use its reasonable efforts to execute the Contract with due and proper consideration given to the safety of its and its Subcontractors’ personnel engaged in the work on the Facilities, provided, however, that if the execution of the work on the Facilities becomes impossible or is substantially prevented for a single period of more than sixty (60) days or an aggregate period of more than one hundred and twenty (120) days on account of any War Risks, the parties will attempt to develop a mutually satisfactory solution, failing which either party may terminate the Contract by giving a notice to the other.
In the event of termination pursuant to GC 38.3 or GC 38.5 above, the rights and obligations of the Principal and the Contractor shall be specified in GCs 42.1.3 and 42.1.5 hereof, except that the Contractor shall have no entitlement to profit under paragraph (e) of the said GC 42.1.5 in respect of any unexecuted Facilities as at the date of termination.
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Change in Contract Elements
Change in the Facilities
Introducing a Change
Subject to GCs 39.2.5 and 39.2.7 below, the Principal shall have the right to propose, and subsequently require, that the Project Manager order the Contractor from time to time during the performance of the Contract to make any change, modification, addition or deletion to, in or from the Facilities (hereinafter called “Change”), provided that such Change falls within the general scope of the Facilities and does not constitute unrelated work and that it is technically practicable, taking into account both the state of advancement of the Facilities and the technical compatibility of the Change envisaged with the nature of the Facilities as specified in the Contract.
The Contractor may from time to time during its performance of the Contract propose to the Principal (with a copy to the Project Manager) any Change, which the Contractor considers necessary or desirable to improve the quality, efficiency or safety of the Facilities. The Principal may at its discretion approve or reject any Change proposed by the Contractor, provided that the Principal shall approve any Change proposed by the Contractor to ensure the safety of the Facilities.
Notwithstanding GCs 39.1.1 and 39.1.2 above, no change made necessary because of any default of the Contractor in the performance of its obligations under the Contract shall be deemed to be a Change, and such Change shall not result in any adjustment of the Contract Price or the Time for Completion Manager.
The procedure on how to proceed with and execute Changes is specified in Article 1.1 (6) of the Contract Agreement and in GC 39.2 and 39.3 below.
Changes Originating from Principal
If the Principal proposes a Change pursuant to GC 39.1.1 above, it shall send to the Contractor a “Request for Change Proposal” requiring the Contractor to prepare and furnish to the Project Manager as soon as reasonably practicable a “Change Proposal,” which shall include the following:
a) brief description of the Change
b) effect on the Time for Completion Manager
c) estimated cost of the Change
d) effect on Functional Guarantees, if any, and
e) effect on any other provisions of the Contract.
Prior to preparing and submitting the “Change Proposal,” the Contractor shall submit to the Project Manager an “Estimate for Change Proposal,” which shall be an estimate of the cost of preparing and submitting the Change Proposal.
Upon receipt of the Contractor’s estimate for Change Proposal, the Principal shall either:
a) accept the Contractor’s estimate with instructions to the Contractor to proceed with the preparation of the Change Proposal, or
b) advise the Contractor of any part of its Estimate for Change Proposal that is unacceptable with a request for the Contractor to review its estimate, or
c) advise the Contractor that the Principal does not intend to proceed with the Change.
Upon receipt of the Principal’s instruction to proceed under GC 39.2.2(a) above, the Contractor shall, with proper expedition, proceed with the preparation of the Change Proposal, in accordance with GC 39.2.1.
The pricing of any Change shall, as far as practicable, be calculated in accordance with the rates and prices included in the Contract. If such rates and prices are inequitable, the parties thereto shall agree on specific rates for the valuation of the Change.
If before or during the preparation of the Change Proposal it becomes apparent that the aggregate effect of compliance therewith and with all other Change Orders that have already become binding upon the Contractor under this GC 39 would be to increase or decrease the Contract Price as originally set forth in Article 2 (Contract Price) of the Contract Agreement by more than fifteen (15) percent, the Contractor may give a written notice of objection thereto prior to furnishing the Change Proposal as aforesaid. If the Principal accepts the Contractor’s objection, the Principal shall withdraw the proposed Change and shall notify the Contractor in writing thereof.
The Contractor’s failure to so object shall neither affect its right to object to any subsequent requested Changes or Change orders herein, nor affect its right to take into account, when making such subsequent objection, the percentage increase or decrease in the Contract Price that any Change not objected to by the Contractor represents.
Upon receipt of the Change Proposal, the Principal and the Contractor shall mutually agree upon all matters therein contained. Within fourteen (14) days of such agreement, the Principal shall, if it intends to proceed with the Change, issue the Contractor with a Change Order. Any such Change Order will only come into force if SECO has given a written non-objection declaration.
If the Principal is unable to reach a decision within fourteen (14) days, it shall notify the Contractor with details of when the Contractor can expect a decision.
If the Principal decides not to proceed with the Change for whatever reason, it shall, within the said period of fourteen (14) days, notify the Contractor accordingly. Under such circumstances, the Contractor shall be entitled to reimbursement of all costs reasonably incurred by it in the preparation of the Change Proposal, provided that these do not exceed the amount given by the Contractor in its Estimate for Change Proposal submitted in accordance with GC 39.2.2 hereof.
If the Principal and the Contractor cannot reach agreement on the price for the Change, an equitable adjustment to the Time for Completion, or any other matters identified in the Change Proposal, the Principal may nevertheless instruct the Contractor to proceed with the Change by issue of a “Pending Agreement Change Order.”
Upon receipt of a Pending Agreement Change Order, the Contractor shall immediately proceed with effecting the Changes covered by such Order. The parties shall thereafter attempt to reach agreement on the outstanding issues under the Change Proposal.
If the parties cannot reach agreement within sixty (60) days from the date of issue of the Pending Agreement Change Order, then the matter may be referred to an Adjudicator in accordance with the provisions of GC 6.1.
Changes Originating from Contractor
If the Contractor proposes a Change pursuant to GC 39.1.2, the Contractor shall submit to the Project Manager a written “Application for Change Proposal,” giving reasons for the proposed Change and including the information specified in GC 39.2.1.
Upon receipt of the Application for Change Proposal, the parties shall follow the procedures outlined in GCs 39.2.6 and 39.2.7. However, should the Principal choose not to proceed, the Contractor shall not be entitled to recover the costs of preparing the Application for Change Proposal.
Extension of Time for Completion
The Time(s) for Completion specified in the Appendix 4 shall be extended if the Contractor is delayed or impeded in the performance of any of its obligations under the Contract by reason of any of the following:
a) any Change in the Facilities as provided in GC 39 (Change in the Facilities) hereof; or
b) any occurrence of Force Majeure as provided in GC 37 (Force Majeure) hereof, unforeseen conditions as provided in GC 35 (Unforeseen Conditions) hereof, or other occurrence of any of the matters specified or referred to in paragraphs (a), (b) and (c) of GC 32.2 hereof; or
c) any suspension order given by the Principal under GC 41 (Suspension) hereof or reduction in the rate of progress pursuant to GC 41.2 hereof; or
d) any changes in laws and regulations as provided in GC 36 (Changes in Laws and Regulations) hereof; or
e) any delay, impediment, prevention or default or breach of the Contract by the Principal, specifically including failure to supply the items listed in Appendix 6 (Scope of works and supply by the Principal) in the Contract Agreement, or any activity, act or omission of any other Contractors employed by the Principal; or
f) any other matter specifically mentioned in the Contract;
by such period as shall be fair and reasonable in all the circumstances and as shall fairly reflect the delay or impediment sustained by the Contractor.
Except where otherwise specifically provided elsewhere in the Contract, the Contractor shall submit to the Project Manager a notice of a claim for an extension of the Time for Completion, together with particulars of the event or circumstance justifying such extension as soon as reasonably practicable after the commencement of such event or circumstance. As soon as reasonably practicable after receipt of such notice and supporting particulars of the claim, the Principal and the Contractor shall agree upon the period of such extension. In the event that the Contractor does not accept the Principal’s estimate of a fair and reasonable time extension, the Contractor shall be entitled to refer the matter to an Adjudicator, pursuant to GC 6.1 (Reference to Adjudicator) hereof.
The Contractor shall at all times use its reasonable efforts to minimize any delay in the performance of its obligations under the Contract.
Suspension
The Principal may request the Project Manager, by notice to the Contractor, to order the Contractor to suspend performance of any or all of its obligations under the Contract. Such notice shall specify the obligation of which performance is to be suspended, the effective date of the suspension and the reasons therefore. The Contractor shall thereupon suspend performance of such obligation (except those obligations necessary for the care or preservation of the Facilities) until ordered in writing to resume such performance by the Project Manager.
If, by virtue of a suspension order given by the Project Manager, other than by reason of the Contractor’s default or breach of the Contract, the Contractor’s performance of any of its obligations is suspended for an aggregate period of more than ninety (90) days, then at any time thereafter and provided that at that time such performance is still suspended, the Contractor may give a notice to the Project Manager requiring that the Principal shall, within twenty-eight (28) days of receipt of the notice, order the resumption of such performance or request and subsequently order a change in accordance with GC 39 (Change in the Facilities) hereof, excluding the performance of the suspended obligations from the Contract.
If the Principal fails to do so within such period, the Contractor may, by a further notice to the Project Manager, elect to treat the suspension, where it affects a part only of the Facilities, as a deletion of such part in accordance with GC 39 (Change in the Facilities) hereof or, where it affects the whole of the Facilities, as termination of the Contract under GC 42.1 (Termination for Principal’s Convenience) hereof.
If
a) the Principal has failed to pay the Contractor any sum due under the Contract within the specified period, has failed to approve any invoice or supporting documents without just cause pursuant to Appendix 1 (Terms of Payment) of the Contract Agreement, or commits a substantial breach of the Contract, the Contractor may give a notice to the Principal that requires payment of such sum requires approval of such invoice or supporting documents, or specifies the breach and requires the Principal to remedy the same, as the case may be. If the Principal fails to pay such sum, fails to approve such invoice or supporting documents or give its reasons for withholding such approval, or fails to remedy the breach or take steps to remedy the breach within fourteen (14) days of receipt of the Contractor’s notice; or
b) the Contractor is unable to carry out any of its obligations under the Contract for any reason attributable to the Principal, including but not limited to the Principal’s failure to provide possession of or access to the Site or other areas in accordance with GC 10.2, or failure to obtain any governmental permit necessary for the execution and/or Completion of the Facilities;
then the Contractor may by fourteen (14) days’ notice to the Principal suspend performance of all or any of its obligations under the Contract, or reduce the rate of progress, without prejudice to the Contractor’s entitlement to terminate under GC 42.3.1.
If the Contractor’s performance of its obligations is suspended or the rate of progress is reduced pursuant to this GC 41, then the Time for Completion Manager shall be extended in accordance with GC 40.1 hereof, and any and all additional costs or expenses incurred by the Contractor as a result of such suspension or reduction shall be paid by the Principal to the Contractor in addition to the Contract Price, except in the case of suspension order or reduction in the rate of progress by reason of the Contractor’s default or breach of the Contract.
During the period of suspension, the Contractor shall not remove from the Site any Plant and Equipment, any part of the Facilities or any Contractor’s equipment, without the prior written consent of the Principal.
Termination
Termination for Contractor’s Default
The Principal, without prejudice to any other rights or remedies it may possess, may terminate the Contract forthwith in the following circumstances by giving a notice of termination and its reasons therefore to the Contractor, referring to this GC 42.1:
a) if the Contractor becomes bankrupt or insolvent, makes an arrangement with, or an assignment in favor of, his creditors, or, being a corporation, a resolution is passed or order is made for its winding up (other than a voluntary liquidation for the purposes of amalgamation or reconstruction), an administrator, trustee or liquidator is appointed over any part of its undertaking or assets, or if the Contractor takes or suffers any other analogous action in consequence of debt; or
b) if the Contractor assigns or transfers the Contract or any right or interest therein in violation of the provision of GC 43 (Assignment) hereof.
If the Contractor:
a) has abandoned or repudiated the Contract; or
b) has without valid reason failed to commence work on the Facilities promptly or has suspended (other than pursuant to GC 41.2 hereof) the progress of Contract performance for more than twenty-eight (28) days of receiving a written instruction from the Principal to proceed; or
c) persistently fails to execute the Contract in accordance with the Contract or persistently neglects to carry out its obligations under the Contract without just cause; or
d) refuses or is unable to provide sufficient materials, services or labor to execute and complete the Facilities in the manner specified in the programme furnished under GC 18 (Program of Performance) hereof at rates of progress that give reasonable assurance to the Principal that the Contractor can attain Completion of the Facilities by the Time for Completion as extended;
then the Principal may, without prejudice to any other rights it may possess under the Contract, give a notice to the Contractor stating the nature of the default and requiring the Contractor to remedy the same. If the Contractor fails to remedy or to take steps to remedy the same within fourteen (14) days of its receipt of such notice, then the Principal may terminate the Contract forthwith by giving a notice of termination to the Contractor which refers to this GC. 42.1.
Upon receipt of the notice of termination under GC 42.1.1 or GC 42.1.2 above, the Contractor shall either immediately or upon such date as is specified in the notice of termination:
a) cease all further work, except for such work as the Principal may specify in the notice of termination for the sole purpose of protecting that part of the Facilities already executed, or any work required to leave the Site in a clean and safe condition; and
b) terminate all subcontracts, except those to be assigned to the Principal pursuant to paragraph (d) below; and
c) deliver to the Principal the parts of the Facilities executed by the Contractor up to the date of termination; and
d) to the extent legally possible, assign to the Principal all right, title and benefit of the Contractor to the Services and to the Plant and Equipment as at the date of termination, and, as may be required by the Principal, in any subcontracts concluded between the Contractor and its Subcontractors; and
e) deliver to the Principal all drawings, specifications and other documents prepared by the Contractor or its Subcontractors as at the date of termination in connection with the Facilities.
The Principal may enter upon the Site, expel the Contractor, and complete the Facilities itself or by employing any third party. The Principal may, to the exclusion of any right of the Contractor over the same, take over and use with the payment of a fair rental rate to the Contractor, with all maintenance costs to the account of the Principal and with an indemnification by the Principal for all liability including damage or injury to persons arising out of the Principal’s use of such equipment, any Contractor’s equipment owned by the Contractor and on the Site in connection with the Facilities for such reasonable period as the Principal considers expedient for the supply and installation of the Facilities.
Upon Completion of the Facilities or at such earlier date as the Principal thinks appropriate, the Principal shall give a notice to the Contractor that such Contractor’s equipment will be returned to the Contractor at or near the Site and shall return such Contractor’s equipment to the Contractor in accordance with such notice. The Contractor shall thereafter without delay and at its cost remove or arrange removal of the same from the Site.
Subject to GC 42.1.6 below, the Contractor shall be entitled to be paid the Contract Price attributable to the Facilities executed as at the date of termination, the value of any unused or partially used Plant and Equipment on the Site, and the costs, if any, incurred in protecting the Facilities and in leaving the Site in a clean and safe condition pursuant to paragraph (a) of GC 42.1.3 above. Any sums due to the Principal from the Contractor accruing prior to the date of termination shall be deducted from the amount to be paid to the Contractor under this Contract.
If the Principal completes the Facilities, the cost of completing the Facilities by the Principal shall be determined.
If the sum which the Contractor is entitled to be paid pursuant to GC 42.1.5 above, plus the reasonable costs incurred by the Principal in completing the Facilities, exceeds the Contract Price, the Contractor shall be liable for such excess.
If such excess is greater than the sums due to the Contractor under GC 42.1.5 above, the Contractor shall pay the balance to the Principal, and if such excess is less than the sums due to the Contractor under the said GC 42.1.5, the Principal shall pay the balance to the Contractor.
The Principal and the Contractor shall agree, in writing, on the computation described above and the manner in which any sums shall be paid.
Termination by Contractor
If:
a) the Principal has failed to pay the Contractor any sum due under the Contract within the specified period, has failed to approve any invoice or supporting documents without just cause pursuant to Appendix 1 (Terms of Payment) of the Contract Agreement, or commits a substantial breach of the Contract, the Contractor may give a notice to the Principal that requires payment of such sum, requires approval of such invoice or supporting documents, or specifies the breach and requires the Principal to remedy the same, as the case may be. If the Principal fails to pay such sum, fails to approve such invoice or supporting documents or give its reasons for withholding such approval, fails to remedy the breach or take steps to remedy the breach within fourteen (14) days after receipt of the Contractor’s notice; or
b) the Contractor is unable to carry out any of its obligations under the Contract for any reason attributable to the Principal, including but not limited to the Principal’s failure to provide possession of or access to the Site or other areas or failure to obtain any governmental permit necessary for the execution and/or Completion of the Facilities;
then the Contractor may give a notice to the Principal thereof, and if the Principal has failed to pay the outstanding sum, to approve the invoice or supporting documents, to give its reasons for withholding such approval, or to remedy the breach within twenty-eight (28) days of such notice, or if the Contractor is still unable to carry out any of its obligations under the Contract for any reason attributable to the Principal within twenty-eight (28) days of the said notice, the Contractor may by a further notice to the Principal referring to this GC 42.2.1, forthwith terminate the Contract.
The Contractor may terminate the Contract forthwith by giving a notice to the Principal to that effect, referring to this GC 42.3.2, if the Principal becomes bankrupt or insolvent, has a receiving order issued against it, compounds with its creditors, or, being a corporation, if a resolution is passed or order is made for its winding up (other than a voluntary liquidation for the purposes of amalgamation or reconstruction), a receiver is appointed over any part of its undertaking or assets, or if the Principal takes or suffers any other analogous action in consequence of debt.
If the Contract is terminated under GC 42.2.1 or GC 42.2.2 above, then the Contractor shall immediately:
a) cease all further work, except for such work as may be necessary for the purpose of protecting that part of the Facilities already executed, or any work required to leave the Site in a clean and safe condition; and
b) terminate all subcontracts, except those to be assigned to the Principal pursuant to paragraph (d)(ii) below; and
c) remove all Contractor’s equipment from the Site and repatriate the Contractor’s and its Subcontractor’s personnel from the Site: and
d) subject to the payment specified in GC 42.2.4 below:
i. deliver to the Principal the parts of the Facilities executed by the Contractor up to the date of termination; and
ii. to the extent legally possible, assign to the Principal all right, title and benefit of the Contractor to the Facilities and to the Plant and Equipment as at the date of termination, and, as may be required by the Principal, in any subcontracts concluded between the Contractor and its Subcontractors; and
iii. deliver to the Principal all drawings, specifications and other documents prepared by the Contractor or its Subcontractors as at the date of termination in connection with the Facilities.
If the Contract is terminated under GC 42.2.1 or GC 42.2.2 above, the Principal shall pay to the Contractor a compensation for the labor already performed and reasonable compensation for all loss or damage sustained by the Contractor arising out of, in connection with or in consequence of such termination.
Termination by the Contractor pursuant to GC 42.3 is without prejudice to any other rights or remedies of the Contractor which may be exercised in lieu of or in addition to rights conferred by GC 42.2.1.
“Facilities executed”
In this GC 42, the expression “Facilities executed” shall include all work executed, Installation services provided, and all Plant and Equipment acquired (or subject to a legally binding obligation to purchase) by the Contractor and used or intended to be used for the purpose of the Facilities, up to and including the date of termination.
Calculating monies
In this GC 42, in calculating any monies due from the Principal to the Contractor, account shall be taken of any sum previously paid by the Principal to the Contractor under the Contract, including any advance payment paid pursuant to Appendix 3 (Terms of payment) to the Contract Agreement.
Assignment
Neither the Principal nor the Contractor shall, without the express prior written consent of the other (which consent shall not be unreasonably withheld), assign to any third party the Contract or any part thereof, or any right, benefit, obligation or interest therein or thereunder, except that the Contractor shall be entitled to assign either absolutely or by way of charge any monies due and payable to it or which may become due and payable to it under the Contract.
Integrity Clause
If the Contractor has engaged in corrupt, fraudulent, collusive or coercive practices in competing for or in executing the Contract the Principal succumbing to it has the possibility to annul the Contract by making a private declaration to that effect to the Contractor within one year from the date of discovery of the corrupt, fraudulent, collusive or coercive practice.
For the purpose of this Clause:
· “corrupt practice” means the offering, giving, receiving, or soliciting of any thing of value to influence the action of a public official in the procurement process or in contract execution in order to obtain or retain business or other improper advantage in the conduct of business;
· “fraudulent practice” means a statement of facts in order to influence the procurement process or the execution of a contract to the detriment of the Principal or to gain an unfair advantage;
· “collusive practices” means a scheme or arrangement between two or more Tenderers (prior to or after the Tender submission), with or without the knowledge of the Principal, designed to establish Tender prices at artificial, noncompetitive levels and to deprive the Principal of the benefits of free and open competition;
· “coercive practices” means harming or threatening to harm, directly or indirectly, persons or their property to influence their participation in a selection process or affect the execution of a contract.
The Principal will require the successful Contractor to disclose any commissions or fees that may have been paid or are to be paid to agents, representatives, or commission agents with respect to the selection process or execution of the contract. The information disclosed must include at least the name and address of the agent, representative, or commission agent, the amount and currency, and the purpose of the commission or fee
If it is determined at any time that the Contractor has engaged in corrupt, fraudulent, collusive or coercive practices Principal agrees to reserve to SECO the right to cancel the portion of grant allocated to the Contractor’s contract. Moreover, Principal agrees to reserve to SECO the right to declare the Contractor ineligible indefinitely or for a stated period of time, to participate in SECO-financed projects. These measures shall not limit the Principal's right to seek other remedies under this Contract or otherwise. In particular, the right to seek compensation for damages shall not be excluded.



[bookmark: _Toc56170264]Section II: Special Conditions of Contract
The following Special Conditions of Contract (SCC) shall supplement the General Conditions of Contract (GC). Whenever there is a conflict, the provisions herein shall prevail over those in the GC. The corresponding clause number of the GC is indicated in parentheses.
[bookmark: _Toc56170265](Clause 1)	Definitions
	The Principal is:
City of Paracin
[Name]
[Address], Serbia
Phone: 
Email: 
Fax: 
	The Project Manager is:
[Name]
[Address], Serbia
Phone: 
Email: 
Fax: 
The Contractor is: _________________________________________________________
[name, address, and telephone, e-mail address and fax numbers]
The Contractor’s Representative is: ___________________________________________
[name, address, and telephone, e-mail address and fax numbers]
The Adjudicator is: _________________________________________________________
[name, address, and telephone, e-mail address and fax numbers]
Time for Completion:
Time for completion for all Facilities in accordance with Special Conditions of the Contract Clause 8.
[bookmark: _Toc56170266](Clause 4)	Notices
GC 4.1	Principal’s address for notice purposes:
[Name]
[Address], Serbia
Phone: 
Email: 
Fax: 
Contractor’s address for notice purposes: [address, telephone, e-mail address and fax numbers]
Consultant’s address for notice purposes: [address, telephone, e-mail address and fax numbers]
[bookmark: _Toc56170267](Clause 6)	Settlement of Disputes
GC 6.1.3	Adjudicator’s hourly fee [Specify fee in convertible currency]
GC 6.1.4	Appointing Authority for Adjudicator: FIDIC
GC 6.2.3	Appointing Authority for the third Arbitrator: FIDIC
[bookmark: _Toc56170268](Clause 7)	Scope of Services [Spare Parts]
GC 7.3	The Contractor agrees to supply spare parts if required for a period of two (2) years.
[bookmark: _Toc56170269](Clause 8)	Time for Commencement and Completion
GC 8.1	The Contractor shall commence work on the Facilities from the effective date for determining Time for Completion as specified in the Contract Agreement.
GC 8.2	The Completion of the Facilities shall be attained within:
12 months from the Effective Date (start date) in accordance with Article 3 of the Contract Agreement (see Volume II, Section III)

[bookmark: _Toc56170270](Clause 11)	Contract Price
GC 11.2	The Contract Price shall be a fixed sum.
[bookmark: _Toc56170271](Clause 12)	Terms of Payment
GC 12.2	Payment will be made by SECO as specified in Appendix 1 (Terms and Procedures of Payment) to the Contract.
[bookmark: _Toc56170272](Clause 13)	Securities
GC 13.2	Advance Payment Security
GC 13.2.1	The amount of the Advance Payment Security, as a percentage of the Contract Price, shall be 30% (corresponding to the advance payment indicated in Appendix 1 (Terms and Procedures of Payment)).
The currency of the Advance Payment Security shall be EUR.
The validity of the Advance Payment Security shall be until: the full amount has been invoiced with interim payments according to Contract Appendix 1.
GC 13.3	Performance Security
GC 13.3.1	The amount of Performance Security, as a percentage of the Contract Price, shall be: 10%.
The currency of the Performance Security shall be EUR.
The Performance Security has to be submitted to be submitted together with the final invoice in terms of Appendix 1 (Terms of Payment).
GC 13.3.4	The Performance Security shall be valid until the date of completion of the Contractor’s performance obligations including warranty obligations, i.e. until the end of the Defect Liability Period.
[bookmark: _Toc56170273](Clause 14)	Taxes and Duties
GC 14.1	In terms of the agreement between the Government of the Principal and the Swiss Government on the Municipal Disaster Risk Reduction Project, goods, works and services financed by SECO under this project are exempted from customs, duties, levies, fiscal and any other present or future taxes imposed under the law of the Principal’s country.
[bookmark: _Toc56170274](Clause 18)	Work Programme
GC 18.2	The form of the programme of performance of the Contract shall be in adequate form, approved by the Principal.
[bookmark: _Toc56170275] (Clause 25) Commissioning and Operational Acceptance
GC 25.2.2	The Guarantee Tests of the Facilities shall be successfully completed within 30 days (thirty) from the date of Completion.
[bookmark: _Toc56170276](Clause 26)	Completion Time Guarantee
GC 26.2	Applicable rate for liquidated damages: 0.3% of the Contract Price per week of delay.
Maximum deduction for liquidated damages: The maximum amount of liquidated damages is 10% of the total contract price.
The above rate and maximum apply to the price of the part of the Facilities, as quoted in the Price Schedule, for that part for which the Contractor fails to achieve Completion within the particular Time for Completion.
GC 26.3	No bonus will be given for earlier Completion of the Facilities or part thereof.
[bookmark: _Toc56170277](Clause 27)	Defect Liability
GC 27.2	The Defect Liability starting from the date of Operational Acceptance of the last Bridge is 24 months.
As needed, the Defect Liability Period may be extended, if functional guarantees are not met or defects not timely fixed.
The Defect Liability of replaced parts is twelve months and starts upon the installation and acceptance of the replaced parts. The Defect Liability for parts that have been replaced prior to 12 months before the end of the Defect Liability Period lasts until the end of the Defect Liability Period.
[bookmark: _Toc56170278](Clause 28)	Functional Guarantees
GC 28.3(b)	The liquidated damages in respect of the failure to meet the functional guarantees are: up to the amount required to remedy the Facilities in order that they meet the functional guarantees.
GC 28.4	The maximum amount of liquidated damages is: the total Contract Price.
[bookmark: _Toc56170279](Clause 39)	Change in the Facilities
GC 39.3.1	Changes of the Facilities, i.e. changes of the designs and price schedules, and corresponding Contract amendments will be handled most restrictively: The Contractor has to fulfil the functional guarantees and takes over full responsibility for implementation of the Project by signing the Contract. It is the Tenderer's / Contractor’s responsibility to carefully assess and comment the available information in the Tender and to take uncertainties into account in the Tender Price. Changes in the Facilities must be approved by the Principal.


[bookmark: _Toc56170280]Section III: Contract Agreement
CONTRACT AGREEMENT
THIS CONTRACT AGREEMENT is made the .......................day of ...................., 20...
Between
(1) .................................................................... [name of the Principal] of
…………………………........ [country of the Principal],
(hereinafter called “the Principal”)
and
(2) ................................................................................., a corporation incorporated
under the laws of ..................................................................................... and
having its Principal place of business at ..........................................................
(hereinafter called “the Contractor”)
WHEREAS the Principal desires to engage the Contractor to design, manufacture, test, deliver, install, complete and commission certain Facilities, viz............................................................... (“the Facilities”) and the Contractor has agreed to such engagement upon and subject to the terms and conditions hereinafter appearing.
WHEREAS the Contract will be financed by the Government of the Swiss Confederation, represented through the State Secretariat for Economic Affairs (SECO) in the framework of Swiss Financial Assistance to .... [country of the Principal] based on the Agreement between the Government of the Swiss Confederation and the Government of the Republic of .... [country of the Principal] for ..... [name of the project].
NOW IT IS HEREBY AGREED as follows:


	Article 1.	Contract Documents

	Contract Documents
(Reference GC2)
	1.1	The following documents shall constitute the Contract between the Principal and the Contractor, and each shall be read and construed as an integral part of the Contract:
1) This Contract Agreement and the Appendices hereto
2) Special Conditions of Contract
3) General Conditions of Contract
4) Technical Part and Drawings
5) The Tender and Price Schedules submitted by the Contractor
6) Procedures:
· Change orders in acc. with GC 39
· Others
7) Any other documents shall be added here (e.g. Form of Completion Certificate or Form of Operational Acceptance Certificate)

	Order of Precedence
(Reference GC2)
	1.2	In the event of any ambiguity or conflict between the Contract Documents listed above, the order of precedence shall be the order in which the Contract Documents are listed in Article 1.1 (Contract Documents) above.

	Definitions
(Reference GC1)
	1.3	Capitalized words and phrases used herein shall have the same meanings as are ascribed to them in the General Conditions of Contract.

	Article 2. Contract Price and Terms of Payment

	Contract Price
	2.1	The Principal hereby agrees to approve the invoices of the  Contractor and send them to SECO for payment up to the amount of the Contract Price in consideration of the performance by the Contractor of its obligations hereunder (Reference GC11). The Contract Price shall be the aggregate of: .................................................................................................. (amount in Euros in words) ............................................ (amount in figures)
or such other sums as may be determined in accordance with the terms and conditions of the Contract.

	Terms of Payment

	2.2	The terms and procedures of payment according to which the Contractor will be reimbursed are given in Appendix 1 (Terms and Procedures of Payment) and specified in clause GC 12 hereto.

	Article 3. Effective Date

	Effective Date
	3.1	The Effective Date shall be the date when all of the (Reference GC1) following conditions have been fulfilled:
1) this Contract Agreement has been duly signed by the Principal and the Contractor;
2) SECO's written non-objection declaration to the Contract Documents;

	Each party shall use its best efforts to fulfil the above conditions for which it is responsible as soon as practicable.
If the conditions listed under 3.1 are not fulfilled within two (2) months from the date of this Contract Agreement because of reasons not attributable to the Contractor, the parties shall discuss and agree on an equitable adjustment to the Contract Price and the Time for Completion and/or other relevant conditions of the Contract.

	Article 4. Appendices

	The Appendices listed in the attached List of Appendices shall be deemed to form an integral part of this Contract Agreement.
Reference in the Contract to any Appendix shall mean the Appendices attached hereto, and the Contract shall be read and construed accordingly.
IN WITNESS WHEREOF the Principal and the Contractor have caused this Agreement to be duly executed by their duly authorized representatives the day and year first above written.

	
Signed by for and on behalf 
of the Principal
………………………….
Signature
………………………….
Title
	
Signed by for and
on behalf of the Contractor
………………………….
Signature
………………………….
Title
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[bookmark: _Toc56170281]	Appendix 1. Terms and Procedures of Payment
In accordance with the provisions of GC 12 (Terms of Payment), the SECO shall pay the Contractor in the following manner and at the following times, based on the price breakdown given in the Price Schedules. Payments will be made in the currencies defined in the Contract unless otherwise agreed between the parties. Applications for payment in respect of part deliveries may be made by the Contractor as work proceeds.
Terms of Payment
The method and conditions of payment to be made to the Contractor under this Contract shall be as follows:
a)  Advance payment: Thirty (30) percent of the Contract Price shall be paid within forty-five (45) days after the non-objection declaration by SECO to the signed Contract, and the submission of the invoice and an advance payment security issued in favour of SECO in terms of GC clause 13.2. The advance payment shall be subtracted from the consecutive invoices and payments under points b) .
b)  Up to additionally sixty (60) percent (i.e. 90% of the contract price): shall be paid within forty-five (45) days upon submission of the invoices according to bimonthly progress reports. Every two months the Contractor shall submit the invoice with a statement in a form approved by SECO showing in detail the amounts to which the Contractor considers himself to be entitled, together with supporting documents which shall include the relevant Progress Reports (monthly progress reports) and signed construction book with the detailed progress according to the items in the Price Schedules / Bill of Quantities. Delivered goods, materials etc. may only be included in an interim payment after installation. The advance payment is subtracted proportionally from each payment. 
c) Ten (10) percent: shall be paid within sixty (60) days upon obtaining of the Operational Acceptance / Usage Permit and commissioning for all bridges as well against the performance security. The performance security issued in favor of SECO in terms of GC clause 13.3 must be supported by the Operational Acceptance Certificate and the "Usage Permit", issued by the Project Manager after Consultation with the Principal (see GC and sec clause 25).
[bookmark: _Toc122716034][bookmark: _Toc122773044][bookmark: _Toc122774636][bookmark: _Toc122778698]Payment Procedures
The procedures to be followed in applying for certification and making payments shall be as follows:
The Contractor shall forward:
· A Draft invoice (pro-forma invoice) to the Principal's Project Manager. The Draft invoice will be approved by the Principal and submitted to the Tax ofifces of the Republic of Serbia for the VAT exemption. Once the VAT tax exemption is finalized, the Principal will inform the Contractor that they shall submit original invoice documents. 
· The original of the invoices and supporting documents to the Project Coordinator / Project Manager for approval.
· Via e-mail, copies of the documents specified above and a copy of the invoices to:
SECO
State Secretariat for Economic Affairs
Economic Dev. Cooperation
att Sibylle Haegler
Infrastructure Financing
Holzikofenweg 36
CH-3003 Bern
· Via e-mail, copies of the documents mentioned above with a copy of the invoice to the Consultant.
Stucky Ltd
Rue du Lac 33
P.O. Box, CH-1020 Renens VD 1
Switzerland
cane.cekerevac@stucky.ch
The Consultant shall verify and approve the documents and the invoices and forward them to the Principal. After approval (signing and stamping) by the Principal, the Principal shall forward them to SECO for non-objection and payment.
SECO reserves the right to consider payment of invoices 45 (forty-five) days after the submission of the invoices by the Contractor without Principal's approval, if no written objection has been given by the Principal.
SECO will make the payment directly to the account of the Contractor.



[bookmark: _Toc56170282]Appendix 2. Price Adjustment

The prices are to remain firm and fixed for the duration of the Contract.



[bookmark: _Toc56170283]Appendix 3. Insurance Requirements
Insurances to be taken out by the Contractor
In accordance with the provisions of GC 34, the Contractor shall at its expense take out and maintain in effect or cause to be taken out and maintained in effect, during the performance of the Contract, the insurances set forth below in the sums and with the deductibles and other conditions specified. The identity of the insurers and the form of the policies shall be subject to the approval of the Principal, such approval not to be unreasonably withheld.
a) Cargo Insurance covering loss or damage occurring, while in transit from the supplier’s or manufacturer’s works or stores until arrival at the Site (including spare parts therefore) to be provided by the Contractor or its Subcontractors.
	Amount
	Deductible limits
	Parties insured
	From
	To

	110% of Cargo Price
	According to proposal of Contractor
	Contractor / Sub-contractors
	Place of supplier
	Sites in Serbia


b) Installation All Risks Insurance covering physical loss or damage to the Facilities at the Site, occurring prior to Completion of the Facilities, with an extended maintenance coverage for the Contractor’s liability in respect of any loss or damage occurring during the defect liability period while the Contractor is on the Site for the purpose of performing its obligations during the defect liability period.
	Amount
	Deductible limits
	Parties insured
	From
	To

	EUR 1’000’000
	EUR 50’000
	Contractor / Sub-contractors
	
	


c) Third Party Liability Insurance covering bodily injury or death suffered by third parties (including the Principal’s personnel) and loss of or damage to property (including the Principal’s property and any parts of the Facilities which have been accepted by the Principal) occurring in connection with the supply and installation of the Facilities.
	Amount
	Deductible limits
	Parties insured
	From
	To

	100 % of Contract Price
	30 % of Contract Price
	Contractor / Sub-contractors
	
	



d) Automobile Liability Insurance covering use of all vehicles used by the Contractor or its Subcontractors (whether or not owned by them) in connection with the supply and installation of the Facilities. Comprehensive insurance in accordance with statutory requirements.
e) Workers’ Compensation in accordance with the statutory requirements applicable in any country where the Facilities or any part thereof is executed.
f) Principal’s Liability in accordance with the statutory requirements applicable in any country where the Facilities or any part thereof is executed.
g) Other Insurances. The Contractor is also required to take out and maintain at its own cost the following insurances:
Details: ....................................................................................................................
	Amount
	Deductible limits
	Parties insured
	From
	To

	
	
	
	
	

	
	
	
	
	


Details: ....................................................................................................................
The Principal shall be named as co-insured under all insurance policies taken out by the Contractor pursuant to GC 34.1 above, except for the Workers’ Compensation and Principal’s Liability Insurances, and the Contractor’s Subcontractors shall be named as co-insureds under all insurance policies taken out by the Contractor pursuant to GC 34.1 above, except for the Marine Cargo, Workers’ Compensation and Principal’s Liability Insurances. All insurer’s rights of subrogation against such co-insureds for losses or claims arising out of the performance of the Contract shall be waived under such policies.
Insurances to be taken out by the Principal
The Principal will not take out and maintain in effect at his expense any insurance during the performance of the Contract.



[bookmark: _Toc56170284]Appendix 4. Time Schedule
The schedules that specify the deadlines in weeks from the Effective Date in accordance with Article 3 of the Contract Agreement (see Volume II, Section III) and with the table below.

	
	Months from start of assignment
	1st
	2nd
	….
	….
	….
	12th 

	No.
	Pedestrian bridge No 1

	1.1.
	Preparation of the Construction Design
	
	
	
	
	
	

	1.2.
	Preparation works
	
	
	
	
	
	

	1.3.
	Construction works for foundations
	
	
	
	
	
	

	1.4
	Construction works for bridge structure
	
	
	
	
	
	

	1.5
	Construction works for access ramps
	
	
	
	
	
	

	1.6.
	Replacement of Installations
	
	
	
	
	
	

	1.7.
	Preparation of As Built Documentation
	
	
	
	
	
	



	
	Months from start of assignment
	1st
	2nd
	….
	….
	….
	12th 

	No.
	Pedestrian bridge No 2

	2.1.
	Preparation of the Construction Design
	
	
	
	
	
	

	2.2.
	Preparation works
	
	
	
	
	
	

	2.3.
	Construction works for foundations
	
	
	
	
	
	

	2.4
	Construction works for bridge structure
	
	
	
	
	
	

	2.5
	Construction works for access ramps
	
	
	
	
	
	

	2.6.
	Replacement of Installations
	
	
	
	
	
	

	2.7.
	Preparation of As Built Documentation
	
	
	
	
	
	



	
	Months from start of assignment
	1st
	2nd
	….
	….
	….
	12th 

	No.
	Pedestrian bridge No 3

	3.1.
	Preparation of the Construction Design
	
	
	
	
	
	

	3.2.
	Preparation works
	
	
	
	
	
	

	3.3.
	Construction works for foundations
	
	
	
	
	
	

	3.4
	Construction works for bridge structure
	
	
	
	
	
	

	3.5
	Construction works for access ramps
	
	
	
	
	
	

	3.6.
	Replacement of Installations
	
	
	
	
	
	

	3.7.
	Preparation of As Built Documentation
	
	
	
	
	
	



	
	Months from start of assignment
	1st
	2nd
	….
	….
	….
	12th 

	No.
	Pedestrian bridge No 5

	5.1.
	Preparation of the Construction Design
	
	
	
	
	
	

	5.2.
	Preparation works
	
	
	
	
	
	

	5.3.
	Construction works for foundations
	
	
	
	
	
	

	5.4
	Construction works for bridge structure
	
	
	
	
	
	

	5.5
	Construction works for access ramps
	
	
	
	
	
	

	5.6.
	Replacement of Installations
	
	
	
	
	
	

	5.7.
	Preparation of As Built Documentation
	
	
	
	
	
	





Note: Not all pedestrian bridges should be reconstructed/rehabilitated at the same time. Desicion on which bridges works can be performed simultaneously shall be made with agreement of the local Municipality.



[bookmark: _Toc56170285]Appendix 5. List of Subcontractors

Part 1	Nominated Subcontractors
There are no subcontractors that are proposed by the Principal.
Part 2	Approved Subcontractors
Prior to award of Contract the following details shall be completed indicating those subcontractors, proposed by the Tenderer by attachment to its Tender, that are approved by the Principal for engagement by the Contractor during the performance of the Contract.
The following subcontractors are approved for carrying out the item of the Facilities indicated. Where more than one subcontractor is listed, the Contractor is free to choose between them, but it must notify the Principal of its choice in good time prior to appointing any selected subcontractor. In accordance with GC 19.1, the Contractor is free to submit proposals for subcontractors for additional items from time to time. No subcontracts shall be placed with any such subcontractors for additional items until they have been approved in writing by the Principal and their names have been added to this list of approved subcontractors. Any changes to the list must be approved by the Principal before any subcontracts are placed with new / changed subcontractors.

	Item of Facilities
	Approved Subcontractors
	Nationality

	
	
	





[bookmark: _Toc56170286]Appendix 6.	Scope of works and supply by the Principal

1. Scope of works and supply by the Principal
The following personnel, facilities, works and supplies will be provided/supplied by the Principal until the handover of the Facilities to the Principal, and the provisions of GC 10, 14, 17.1, 20.3, 21, 22.1.1, 22.2.3, 23, 24, 25, 34.5 shall apply as appropriate.
All personnel, Facilities, services, tasks, works and supplies will be provided by the Principal in good time so as not to delay the performance of the Contractor in accordance with the approved time schedule and programme of performance pursuant to GC 18.2.
Unless otherwise indicated, all personnel, Facilities, services, tasks, works and supplies will be provided free of charge to the Contractor.
All other aspects required for the implementation of the Project, that are not explicitly mentioned below, must be provided and supplied by the Contractor at his expenses and costs.


	Personnel
	Charge to Contractor (if any)

	Project Manager from Municipality of Paracin; Consultant Representative assisting to Project Manager; Supervision for all construction works provided by Principal and Consultant.
Early assignment of adequate operation, maintenance and auxiliary staff to be trained and instructed for the operation and maintenance of the new Facilities.
	



	Facilities
	Charge to Contractor (if any)

	Access to all properties within the scope of work during project implementation.
Adequate temporary and permanent storage facilities for spares (the Contractor is responsible for the safe storage of construction equipment and materials).
	



	Services and tasks
	Charge to Contractor (if any)

	Timely provision of all available and checked project related data upon Contractors’ request
Access rights to all the construction sites (rights of way).
Support the revision and approval of project related technical, financial and institutional documents and reports.
Review and approve minutes of meetings, e.g. construction meetings
Timely issuing of orders and certificates (e.g. completion / acceptances certificates, by Consultant and Project Manager)
Liaison and coordination with all relevant local, state and sector institutions, e.g. for the timely obtaining permits, e.g. operation and discharge permit
Revision of the Contractor's As-built design before commissioning.
Attend and support of the testing and commissioning.
Support project implementation and supervision (by the Project Manager and Consultant).
Attend the installation of the material and equipment (to ensure know-how transfer).
Support project logistics (e.g. customs procedures) upon request.
Participation in regular and extraordinary project meetings.
Operation of the Facilities after the handover.
Coverage of operation and maintenance costs after handover (without costs for remaining Contractor personnel).
	



	Services
	Charge to Contractor (if any)

	None.
	



	Supplies
	Charge to Contractor (if any)

	None.
	Supply of all equipment and materials defined in the Price Schedules and necessary for the scope of works defined with contract.



2. Project Support by the Consultant
The Consultant team (Consortium Stucky and Stucky Balkans) supports and accompanies the Project as follows and in the frame of the Consultant’s Contract between Consultant’s Consortium and SECO for Consultant's Services for the Implementation of the Project:
· Supervision of project implementation to e.g. inspection and quality checks, ensuring that applicable standards and Serbian regulation on construction are met, jointly with project supervision provided by Principal.
· Assist the Principal to monitor time schedules, work progress, quality of deliveries, proper installation, meeting of applicable standards, testing and commissioning on site
· Arrange regular project implementation meetings and onsite visits organized by the Contractor and Principal and conduct independent site visits when project supervision requires
· Participation in tests certification, pre-commissioning, commissioning, operational acceptance and taking over, compline and follow up of defects lists, supervise on-site training program
· Review of all Contractor documentation
· Review and approval of as-built documentation
· Review of and recommendation for project changes
· Maintenance of budget and cost control system assuring compliance with SECO financial management system
· Checking and revision of invoices of the Contractor prior to payment by SECO
· Evaluate, check and estimate proposed additional site works; evaluation and certification of Contractors’ claims
Services that are not explicitly mentioned above have to be carried out by the Contractor.



[bookmark: _Toc56170287]Appendix 7.	List of Documents for Approval or Review

The reporting must be done in English and Serbian (in case of dispute, the English version prevails). Selected documents may be in Serbian only (as specified in the list below).
Pursuant to GC 20.3.1, the Contractor shall prepare, or cause its Subcontractor to prepare, and present to the Project Manager in accordance with the requirements of GC 18.2 (programme of performance), the following documents for:
A. Approval
1. Project Time Schedule
2. Elaborate of the construction site arrangement (only in Serbian)
3. Changes to the Plan of Preventive Measures if the changes that affect the implementation of measures for safe and healthy work on the construction site happen (only in Serbian)
4. Quality Control Plan defining and assigning the tasks, defining the control intervals etc. during project implementation
5. Testing and commissioning protocols and material certificates
6. Pre-Commissioning, Commissioning, Optimization and Guarantee Testing Concept, incl. time schedule for the entire Defects Liability Period
7. Construction design, Design changes and corresponding Contract forms. Construction work can only be done upon approval of construction design documents.
8. Itemized invoices and corresponding evidence (including structure /content of progress reports)
9. Minutes of all construction supervision meetings
10. As-built drawings (bi-lingual, 2 hardcopies and 1 CD)
11. User friendly project documentation in Serbian (2 hardcopies and 1 CD) and English (1 hardcopy and 1 CD) based on the documentation received by the suppliers.
12. Final Report
B. Review
8. Implementation Planning after Construction Supervision review.
8. Standardized monthly Progress Reports and photo documentation also referring to project monitoring indicators after Construction Supervision review.
8. Construction Journals after Construction Supervision review (only in Serbian).
8. As-built drawings after Construction Supervision review.



[bookmark: _Toc56170288]Section IV: Sample Forms
A. Performance Security Form


To: ............................................................	Date ......................................
(Name and address of SECO)
	Loan/Credit No. ........................
	Contract ............................
Dear Ladies and/or Gentlemen,
We refer to the Contract Agreement (“the Contract”) signed on ................................... between ………………...................................................................... (“the Principal”) and ............................................................................................ (“the Contractor”) concerning design, execution and Completion of (brief description of the Facilities).
By this letter we, the undersigned, .............................................................., a Bank (or company) organized under the laws of ............................... and having its registered/principal office at ........................................... do hereby jointly and severally with the Contractor irrevocably guarantee payment to you up to the sum of .................................................................................... equivalent to ......... percent (..... %) of the Contract Price until the date of the operational acceptance certificate and thereafter up to a sum of .......................................................... equivalent to ten percent (10 %) of the Contract Price until the end of the defect liability (guarantee/warranty) period.
Where it is agreed between the Principal and the Contractor that the Facilities are to be accepted in parts and thus where there are separate operational acceptance certificates for each part, this Letter of Guarantee shall be apportioned to the value of each such part and reduced upon the date of operational acceptance of each part and expire at the end of the defect liability (guarantee/warranty) period of each part.
We undertake to make payment under this Letter of Guarantee upon receipt by us of your first written demand signed by your duly authorized officer declaring the Contractor to be in default under the Contract and without cavil or argument any sum or sums within the above-named limits, without your need to prove or show grounds or reasons for your demand and without the right of the Contractor to dispute or question such demand.
Our liability under this Letter of Guarantee shall be to pay to you whichever is the lesser of the sum so requested or the amount then guaranteed hereunder in respect of any demand duly made hereunder prior to expiry of this Letter of Guarantee, without being entitled to inquire whether or not this payment is lawfully demanded.
This Letter of Guarantee shall be valid from the date of issue until the end of the defect liability (guarantee/warranty) period or, where the Facilities are to be accepted in parts, until the end of the defect liability (guarantee/warranty) period of each part.
Except for the documents herein specified, no other documents or other action shall be required, notwithstanding any applicable law or regulation.
If the defect liability period is extended with respect to any part of the Facilities in accordance with the Contract, the validity of this Letter of Guarantee shall be extended with respect to .............................. percent (..... %) of the Contract Price of that part until expiry of such extended defect liability period.
Our liability under this Letter of Guarantee shall become null and void immediately upon its expiry, whether it is returned or not, and no claim may be made hereunder after such expiry or after the aggregate of the sums paid by us to you shall equal the sums guaranteed hereunder, whichever is the earlier.
All notices to be given hereunder shall be given by registered post to the addressee at the address herein set out or as otherwise advised by and between the parties hereto.
We hereby agree that any part of the Contract may be amended, renewed, extended, modified, compromised, released or discharged by mutual agreement between the Principal and the Contractor, and this security may be exchanged or surrendered without in any way impairing or affecting our liabilities hereunder, without notice to us and without the necessity for any additional endorsement, consent or guarantee by us, provided, however, that the sum guaranteed shall not be increased or decreased.
No action, event or condition which by any applicable law should operate to discharge us from liability hereunder shall have any effect and we hereby waive any right we may have to apply such law so that in all respects our liability hereunder shall be irrevocable and, except as stated herein, unconditional in all respects.
The issue of this indemnity is permitted under Swiss laws and regulations.
This indemnity is governed by Swiss substantive law. Place of jurisdiction is Berne/Switzerland.
Yours truly,
(name of the bank)
......................................................
(authorized signature)


B. Bank Guarantee Form for Advance Payment (optional)
To: ............................................................	Date ......................................
(Name and address of SECO)
	Loan/Credit No. ........................
	Contract ............................
Dear Ladies and/or Gentlemen,
We refer to the Contract agreement (“the Contract”) signed on ...................................... between ................................................................................................. (“the Principal”) and ........................................................... (“the Contractor”) concerning design, execution and Completion of (brief description of the Facilities).
Whereas, in accordance with the terms of the said Contract, SECO has agreed to pay or cause to be paid to the Contractor an advance payment in the amount of ................... (..... %) percent of the total Contract Price due to the Contractor, namely a payment of:
................................................................................................................
(Amount of Euross in words)
...........................................................
(Amount in figures)
and
..................................................................................................................
(Amount of local currency in words)
...........................................................
(Amount in figures)
By this letter we, the undersigned, ......................................................, a Bank (or company) organized under the laws of ................................................... and having its registered/Principal office at ............................................... do hereby jointly and severally with the Contractor irrevocably guarantee repayment of the said amounts upon the first demand of SECO without cavil or argument in the event that the Contractor fails to commence or fulfil its obligations under the terms of the said Contract and in the event of such failure, refuses to repay all or part (as the case may be) of the said advance payment to the Principal.
Provided always that the Bank’s obligation shall be limited to an amount equal to the outstanding balance of the advance payment, taking into account such amounts which have been executed and repaid by the Contractor from time to time in accordance with the terms of payment of the said Contract as evidenced by appropriate payment certificates.
This Guarantee shall remain in full force from the date upon which the said advance payment is received by the Contractor until the date upon which the Contractor has fully executed and repaid the amount so advanced to the Principal in accordance with the terms of the Contract. At the time at which the outstanding amount is NIL, this Guarantee shall become null and void, whether the original is returned to us or not.
Any claims to be made under this Guarantee must be received by the Bank during its period of validity.
The issue of this indemnity is permitted under Swiss laws and regulations.
This indemnity is governed by Swiss substantive law. Place of jurisdiction is Berne/Switzerland.

Yours truly,
(name of the bank)
.....................................................
(authorized signature)



C. Form of Completion Certificate
To: ............................................................	Date ......................................
(Name and address of Contractor)
	Loan/Credit No. ........................
	Contract ............................
Dear Ladies and/or Gentlemen,
Pursuant to GC 24.5 (Completion) of the General Conditions of the Contract entered into between yourselves and the Principal dated ................... relating to the .................................................................................................................., we hereby notify you that the following part(s) of the Facilities was (were) complete on the date specified below, and that, in accordance with the terms of the Contract, the Principal hereby take over the said part(s) of the Facilities, together with the responsibility for care and custody and the risk of loss thereof on the date mentioned below.
1.   Description of the Facilities or part thereof:
.................................................................................................................................
................................................................................................................................
2.   Date of Completion: ............................
However, you are required to complete the outstanding items listed in the attachment hereto as soon as practicable. This letter does not relieve you of your obligation to complete the execution of the Facilities in accordance with the Contract nor of your obligations during the defects liability period.

Truly yours,
...........................................
(title) (Project Manager)



D. Form of Operational Acceptance Certificate
To: ............................................................	Date ......................................
(Name and address of Contractor)
	Loan/Credit No. ........................
	Contract ............................
Dear Ladies and/or Gentlemen,
Pursuant to GC 25.3 (Operational Acceptance) of the General Conditions of the Contract entered into between yourselves and the Principal dated .................................. relating to the ...................................................., we hereby notify you that the functional guarantees of the following part(s) of the Facilities was (were) satisfactorily attained on the date specified below.
1.    Description of the Facilities or part thereof: ......................................................
.................................................................................................................................
.................................................................................................................................
2.    Date of operational acceptance: .......................................
This letter does not relieve you of your obligation to complete the execution of the Facilities in accordance with the Contract nor of your obligations during the defects liability period.

Truly yours,
(title)
(Project Manager)




E. [bookmark: _Hlk52804571]Change Order Procedure

	Contract No. ............................
Contents
1.   GENERAL
2.   CHANGE ORDER LOG
3.   REFERENCES FOR CHANGES
ANNEXES
ANNEX 1   Request for Change Proposal
ANNEX 2   Estimate for Change Proposal
ANNEX 3   Acceptance of Estimate
ANNEX 4   Change Proposal
ANNEX 5   Change Order
ANNEX 6   Pending Agreement Change Order
ANNEX 7   Application for Change Proposal


Change Order Procedure
1. General
This volume provides samples of procedures and forms for implementing Changes in the Facilities during the performance of the Contract in accordance with GC 39 (Change in Facilities) of the General Conditions of Contract.
2. Change Order Log
The Contractor shall keep an up-to-date Change order log to show the current status of requests for Change and Changes authorized or pending. Entries of the Changes in the Change order log shall be made to ensure that the log is up-to-date. The Contractor shall attach a copy of the current Change order log in the monthly progress report to be submitted to the Principal.
3. References for Changes
(1)	Request for Change as referred to in paras. 3.1(1) and 3.2(2) above shall be serially numbered CR-X-nnn.
(2)	Estimate for Change Proposal as referred to in paragraph 3.1(2) above shall be serially numbered CN-X-nnn.
(3)	Acceptance of estimate as referred to in paragraph 3.1(3) above shall be serially numbered CA-X-nnn.
(4)	Change proposal as referred to in paras. 3.1(4) and 3.2(3) above shall be serially numbered CP-X-nnn.
(5)	Change order as referred to in paras. 3.1(6) and 3.2(4) above shall be serially numbered CO-X-nnn.

Note:
(a) Requests for Change issued from the Principal’s Home Office and the Site representatives of the Principal shall have the following respective references:
Home Office	CR-H-nnn
Site	CR-S-nnn
(b) (b) The above number “nnn” is the same for: request for Change, estimate for Change Proposal, acceptance of estimate, Change Proposal and Change order.


Annex 1. Request for Change Proposal
.......................................................................................................................................................
(Principal’s Letterhead)
To: ............................................................	Date ......................................
(Name and address of contractor)
Attention: ................................................	Contract No. ............................
(Name and Title)
Dear Ladies and/or Gentlemen:
(Contract Name) .............................................	(Contract No.) ..............................
With reference to the captioned Contract, you are requested to prepare and submit a Change Proposal for the Change noted below in accordance with the following instructions within ......... days of the date of this letter (or on or before [date]).
1.	Title of Change: ..................................................................................................................
2.	Change Request No.: ............................................................... (Rev. ..............................)
3.	Originator of Change: ............................................................................... Principal Contractor (by Application for Change Proposal No. .......*)
*Refer to Annex 7.
4.	Brief description of Change:
.....................................................................................................................................................
.....................................................................................................................................................
5.	Facilities and/or item no. of Equipment related to the requested Change:
....................................................................................................................................................
...................................................................................................................................................


6.	Reference drawings and/or technical documents for the request of Change:
	Drawing No./Document No.
	Description

	
	

	
	

	
	


7.	Detailed conditions or special requirements on the requested Change:
.......................................................................................................................................................
.......................................................................................................................................................
8.	General Terms and Conditions:
(1) Please submit your estimate to us showing what effect the requested Change will have on the Contract Price.
(2) Your estimate shall include your claim for the additional time, if any, for Completion of the requested Change.
(3) If you have any opinion negative to the adoption of the requested Change in connection with conformance to the other provisions of the Contract or the safety of the Plant or Facilities, please inform us of your opinion in your proposal of revised provisions.
(4) Any increase or decrease in the work of the Contractor relating to the services of its personnel shall be calculated.
(5) You shall not proceed with the execution of the work for the requested Change until we have accepted and confirmed the amount and nature in writing.
	................................................
	(Principal’s name) (Signature)
	................................................
	(Name of signatory)


Annex 2. Estimate for Change Proposal
.......................................................................................................................................................
(Principal’s Letterhead)
To: ............................................................	Date ......................................
(Name and address of Contractor)
Attention: ................................................	Contract No. ............................
(Name and Title)
	(Contract Name.) ..............................
Dear Ladies and/or Gentlemen:
With reference to your request for Change Proposal, we are pleased to notify you of the approximate cost of preparing the below referenced Change Proposal in accordance with GC 39 of the General Conditions of Contract. We acknowledge that your agreement to the cost of preparing the Change Proposal in accordance with GC 39 is required before estimating the cost for Change work.
1.	Title of Change: ..................................................................................................................
2.	Change Request No.: ............................................................... (Rev. ..............................)
3.	Brief description of Change:
.....................................................................................................................................................
.....................................................................................................................................................
4.	Scheduled impact of Change:
.....................................................................................................................................................
.....................................................................................................................................................
5.	Cost for preparation of Change Proposal*:



(1) Engineering	(Amount)
	(a)
	Engineer
	........... hrs x ........... rate/hr =
	…

	(b)
	Draftsperson
	........... hrs x ........... rate/hr =
	…

	
	
	Sub-total ... hrs
	…

	
	
	Total Engineering Cost
	…



(2) Other cost
	
	Other cost
	…
	…

	
	
	Total Cost (1) + (2)
	…



	…................................................
	(Contractor’s name) (Signature)
	…................................................
	(Name of signatory)
	…................................................
	(Title of signatory)

* Costs shall be in the currencies of the Contract.


Annex 3. Acceptance of Estimate
.......................................................................................................................................................
(Principal’s Letterhead)
To: ............................................................	Date ......................................
(Name and address of Contractor)
Attention: ................................................	Contract No. ............................
(Name and Title)
	(Contract Name.) ..............................
Dear Ladies and/or Gentlemen:
We hereby accept your estimate for Change Proposal and agree that you should proceed with the preparation of the Change Proposal.
1.	Title of Change: ..................................................................................................................
2.	Change Request No.: .................................................................. (Rev. ..............................)
3.	Estimate for Change Proposal no.: .............................................. (Rev. ..............................)
4.	Acceptance of estimate no.: ..........	 (Rev. ..............................)
5.	Brief description of Change:
.....................................................................................................................................................
.....................................................................................................................................................
6.	Other terms and conditions. In the event that we decide not to order the Change accepted, you shall be entitled to compensation for the cost of preparation of Change Proposal described in your estimate for Change Proposal mentioned in paragraph 3 above in accordance with GC 39 of the General Conditions of Contract.
	…................................................
	(Contractor’s name) (Signature)
	…................................................
	(Name of signatory)
	…................................................
	(Title of signatory)

Annex 4. Change Proposal
.......................................................................................................................................................
(Principal’s Letterhead)
To: ............................................................	Date ......................................
(Name and address of Contractor)
Attention: ................................................	Contract No. ............................
(Name and Title)
	(Contract Name.) ..............................
Dear Ladies and/or Gentlemen:
In response to your request for Change Proposal no. ..................., we hereby submit our proposal as follows:
1.	Title of Change: ..................................................................................................................
2.	Change Request No.: .................................................................. (Rev. ..............................)
3.	Originator of Change.: .......................................................................... Principal/Contractor
4.	Brief description of Change:
.....................................................................................................................................................
.....................................................................................................................................................
5.	Reasons for Change:
.....................................................................................................................................................
.....................................................................................................................................................
6.	Facilities and/or item no. of Equipment related to the requested Change:
.....................................................................................................................................................
.....................................................................................................................................................


7.	Reference drawings and/or technical documents for the requested Change:
	Drawing No./Document No.
	Description

	
	

	
	

	
	


8.	Reference drawings and/or technical documents for the requested Change:
	
	
	Amount

	(1)
	Direct material
	…

	(2)
	Major construction Equipment
	…

	(3)
	Direct field labor (Total ..... hrs)
	…

	(4)
	Subcontracts
	…

	(5)
	Indirect material & labor
	…

	(6)
	Site supervision
	…

	(7)
	Head office technical staff salaries (see below)
	…

	(8)
	Extraordinary costs (computer, travel, etc.)
	…

	(9)
	Fee for general administration, ............. % of items
	…

	(10)
	Taxes and customs duties
	…

	
	Total lump sum cost of Change Proposal
[sum of items (1) to (10)]
	





	Head office technical staff salaries
	

	Process engineer
	.............. hrs @ .............. rate/hr =
	…

	Project engineer
	.............. hrs @ .............. rate/hr =
	…

	Equipment engineer
	.............. hrs @ .............. rate/hr =
	…

	Procurement
	.............. hrs @ .............. rate/hr =
	…

	Draftsperson
	.............. hrs @ .............. rate/hr =
	…

	Total
	.............. hrs @ .............. rate/hr =
	…


Cost to prepare estimate for Change Proposal [amount payable if Change is not accepted] .................................................................. ..................................
9.	Additional Time for Completion required due to Change Proposal:
10.	Effect on the functional guarantees.
11.	Effect on the other terms and conditions of the Contract.
12.	Validity of this proposal: within .......... days after receipt of this proposal by the Principal.
13.	Other terms and conditions of this Change Proposal:
(1) You are requested to notify us of your acceptance, comments or rejection of this detailed Change Proposal within ............ days from your receipt of this proposal.
(2) The amount of any increase and/or decrease shall be taken into account in the adjustment of the Contract Price.
(3) **Contractor’s cost for preparation of this Change Proposal:
Note: This cost shall be reimbursed by the Principal in case of Principal’s withdrawal or rejection of this Change Proposal without default of the Contractor in accordance with GC 39 of the General Conditions of Contract.
* Costs shall be in the currencies of the Contract.
** Specify where necessary.


	…................................................
	(Contractor’s name)
	…................................................
	(Signature)
	…................................................
	(Name and title of signatory)


Annex 5. Change Order
.......................................................................................................................................................
(Principal’s Letterhead)
To: ............................................................	Date ......................................
(Name and address of Contractor)
Attention: ................................................	Contract No. ............................
(Name and Title)
	(Contract Name.) ..............................
Dear Ladies and/or Gentlemen:
We approve the Change order for the work specified in the Change Proposal (No. ..........) and agree to adjust the Contract Price, Time for Completion and/or other conditions of the Contract in accordance with GC 39 of the General Conditions of Contract.
1.	Title of Change: 
...............................................................................................................................................
2.	Change Request No.: .................................................................. (Rev. ..............................)
3.	Change Order No.: ..............................................................     .... (Rev. ..............................)
4.	Originator of Change.: .......................................................................... Principal/Contractor
5.	Authorized price:
Foreign currency portion	…………………………………………..plus
Local currency portion	…………………………………………..
Ref. no.:………………………………………………………………………………………..
Date: …………………………………………………………………………………………...
6.	Adjustment of Time for Completion
None
Increase ........... days
Decrease ........... days5.	Reasons for Change:
.....................................................................................................................................................
.....................................................................................................................................................
7.	Other effects, if any
.....................................................................................................................................................
.....................................................................................................................................................

Authorized by:………………………….	Date:……………………….
…................................................
(Principal)
Accepted by:………………………….	Date:………………………….
…................................................
(Contractor)


Annex 6. Pending Agreement Change Order
.......................................................................................................................................................
(Principal’s Letterhead)
To: ............................................................	Date ......................................
(Name and address of Contractor)
Attention: ................................................	Contract No. ............................
(Name and Title)
	(Contract Name.) ..............................
Dear Ladies and/or Gentlemen:
We instruct you to carry out the work in the Change order detailed below in accordance with GC 39 of the General Conditions of Contract.
Conditions of Contract.
1.	Title of Change: 
...............................................................................................................................................
2.	Principal’s request for Change Proposal No.: ............(Rev. ...........) dated ……………..
3.	Contractor’s request for Change Proposal No.: ...........(Rev. ..........) dated ……………..
4.	Brief description of Change.:
....................................................................................................................................................................................................................................................................................................
5.	Facilities and/or item no. of Equipment related to the requested Change.:
....................................................................................................................................................................................................................................................................................................
6.	Reference drawings and/or technical documents for the requested Change:
	Drawing No./Document No.
	Description

	
	

	
	

	
	



7.	Adjustment of Time for Completion:
8.	Other Change in the Contract terms:
9.	Other terms and conditions:

	…................................................
	(Principal’s name)
	…................................................
	(Signature)
	…................................................
	(Name and title of signatory



Annex 7. Application for Change Proposal
.......................................................................................................................................................
(Contractor`s Letterhead)
To: ............................................................	Date ......................................
(Name and address of Principal)
Attention: ................................................	Contract No. ............................
(Name and Title)
	(Contract Name.) ..............................
Dear Ladies and/or Gentlemen:
We hereby propose that the below mentioned work be treated as a Change in the Facilities.
1.	Title of Change: 
...............................................................................................................................................
2.	Application for Change Proposal No.: ............(Rev. ...........) dated ……………..
3.	Brief description of Change:
....................................................................................................................................................................................................................................................................................................
4.	Reasons for Change:
....................................................................................................................................................................................................................................................................................................
5.	Order of Magnitude Estimation (in the currencies of the Contract):
....................................................................................................................................................................................................................................................................................................
6.	Scheduled impact of Change:
....................................................................................................................................................................................................................................................................................................
7.	Effect on functional guarantees, if any:
....................................................................................................................................................................................................................................................................................................
8.	Appendix:
....................................................................................................................................................................................................................................................................................................
	…................................................
	(Contractor’s name)
	…................................................
	(Signature)
	…................................................
	(Name and title of signatory





[bookmark: _Toc56170289]VOLUME III
[bookmark: _Toc56170290]Technical Part
[bookmark: _Toc56170291]LOCATIONS OF PEDESTRIAN BRIDGES No. 1,2,3 AND 5 TO BE CONSTRUCTED
Scope of the project is preparation of Construction design and construction of four pedestrian bridges on Crnica river located in the city center of the Paracin (river chainage from km 6+736 to km 5+907). Construction permits are issued by the Municipality of Paracin, Direction for Urban planning. See figure below.
[image: ]
Figure: Bridges in Paracin city center
Project foresees removing of the existing structures of the pedestrian bridges, removing of piers located in the riverbed, temporary relocation of the existing installations (if any), removing or adaptation of the foundations located on the river banks, construction, assembly and erection of the new structures of the pedestrian bridges, construction of the new foundations, construction of the new access ramps, retaining walls, stairs, fences, lighting, etc.
During the construction works no changes of the existing riverbed are allowed. New pedestrian bridges are designed as steel truss structures and will be located on the positions of existing pedestrian bridges.



Main data regarding existing and new pedestrian bridges are specified in the following table.
	[bookmark: _Hlk9245165]Bridge
number
	Traffic / Pedestrian
	Location
	River chainage
	Span [m]
	Width [m]
	Material

	
	
	
	
	Existing
	New
	Existing
	New
	Existing
	New

	1
	Pedestrian
	"Diletovo Mlinče"
	km 6+736
	26.45
	32.0
	2.0
	3.5
	Prestressed
Concrete
	Steel truss

	2
	Pedestrian
	"Radio Paraćin"
	km 6+465
	30.63
	32.0
	2.0
	3.5
	Steel
	Steel truss

	3
	Pedestrian
	"Kod Hotela Petrus"
	km 6+126
	24.5
	25.4
	2.0
	3.5
	Prestressed
Concrete
	Steel truss

	5
	Pedestrian
	"Kod Branka"
	km 5+907
	27.75
	28.6
	2.0
	3.5
	Reinforced
Concrete
	Steel truss




[bookmark: _Toc56170292]EXCERPTS FROM DESIGN FOR CONSTRUCTION PERMIT WITH DRAWINGS FOR PEDESTRIAN BRIDGES IN PARACIN
The Design for Construction Permit is prepared by local Designer, Branch of Civil Engineering Institute „IG“ LLC Banja Luka from Belgrade in 2019 and is available in Serbian Language and part of the Design in English Language.

Technical excerpts from the Design for Construction Permit with drawings for four pedestrian bridges, number 1, 2, 3 and 5 are available from the links below.
[bookmark: _Toc41311391][bookmark: _Toc56170293][bookmark: _Hlk41310774]Technical Excerpt for pedestrian bridge No 1 – “Diletovo Mlince”


[bookmark: _Toc41311392][bookmark: _Toc56170294]Technical Excerpt for pedestrian bridge No 2 – near radio “Paracin”


[bookmark: _Toc41311393][bookmark: _Toc56170295]Technical Excerpt for pedestrian bridge No 3 – near hotel “Petrus”


[bookmark: _Toc41311394][bookmark: _Toc56170296]Technical Excerpt for pedestrian bridge No 5 – near monument of “Branko Krsmanovic”





[bookmark: _Toc56170297]LIST OF AVAILABLE DOCUMENTS
Documents from the Design for Construction Permit with drawings for four pedestrian bridges, number 1, 2, 3 and 5  will be available for awarded Contractor only. List is available from the link:








[bookmark: _Toc51050737][bookmark: _Toc56170298]TECHNICAL SPECIFICATIONS (IN SERBIAN LANGUAGE)





[bookmark: _GoBack]
[bookmark: _Toc56170299]PRICE SCHEDULES
[bookmark: _Toc41311396][bookmark: _Toc56170300]Price Schedule for pedestrian bridge No 1 – “Diletovo Mlince”


[bookmark: _Toc41311397][bookmark: _Toc56170301]Price Schedule for pedestrian bridge No 2 – near radio “Paracin”


[bookmark: _Toc41311398][bookmark: _Toc56170302]Price Schedule for pedestrian bridge No 3 – near hotel “Petrus”


[bookmark: _Toc41311399][bookmark: _Toc56170303]Price Schedule for pedestrian bridge No 5 – near monument of “Branko Krsmanovic”
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Compliance with working conditions, workplace health and
safety regulations and requirement of equal pay for men
and women: Declaration by the supplier/consultant

The undersigned herewith confirms, in his/her capacity as member of the manage-
ment board, that his/her company:

Name and address:

and those subcontractors and sub-suppliers used by said company for services in
Switzerland comply with the following conditions, workplace health and safety regu-
lations and the requirement of equal pay for men and women:

ILO Core Conventions

Working conditions:

Health and safety regulations: Federal Act on Employment in Trade and Industry
(Employment Act; SR 822.11) and Federal Act on Accident Insurance (Accident In-
surance Act; SR 832.20).

Equal pay for men and women: Federal AUR-00705.10.12 on Gender Equality
(Equality Act; SR 151.1).

Furthermore, the undersigned herewith confirms that, for services provided outside of

Switzerland by his/her company or by subcontractors and/or sub-suppliers, he/she
complies with the Core Conventions of the International Labour Organisation (ILO).

Please note: Knowingly entering false information on this form may result in criminal
penalties for the undersigned.

Place and date:

Legally binding signature:

This document must be submitted to the authority issuing the call for tenders.
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Excerpt - Pedestrian Bridge No1.pdf
PROJECT:
RECONSTRUCTION / REPLACEMENT OF FOUR PEDESTRIAN AND
THREE ROAD BRIDGES ON CRNICA RIVER IN THE URBAN AREA OF
CITY OF PARACIN

BPD — BUILDING PERMIT DESIGN

EXCERPT FROM
RECONSTRUCTION OF PEDESTRIAN BRIDGE ,DILETOVO MLINCE"
PROJECT

INVESTOR (CLIENT):

Paracin municipality
Municipal Administration
Toma Zivanovic street, no. 10, Paracin

DESIGNER:
Branch of Civil Engineering Institute ,1G* LLC Banja Luka

Belgrade I
Kosovska street, no. 17, Belgrade

BELGRADE
SEPTEMBER 2019





BUILDING PERMIT DESIGN
OGRANAK INSTITUT ZA GRADEVINARSTVO "IG" d.o.0. BANJA LUKA BEOGRAD

Kesovska 17, Beograd; office@igbgd.com

P00318-2/1.1 Tel: +381 11 3228 402 www.institutig.com
Main book for Fax: +381 11 3348 314 150 QM5 9001
Reconstruction of pedestrian el LIb): 29503800 150 OHSAS 18001
bridge " Diletovo mlince*

0.1.8 TECHNICAL REPORT SUMMARY

Introduction

The subject of this project, in agreement with the Client, is the preparation of technical documentation for the
purpose of obtaining a building permit and preparation of tenders for the preparation of the Project for
construction. The subject technical documentation, according to the requirements of the terms of reference,
local survaying, soil investigations and applicable laws, regulations, standards and quality standards for this
type of technical documentation, meets the following:

e Requirements defined by Public authority for water ,Srbijavode”,

¢ Minimum height of the bridge structure, depending on the aesthetically and locally chosen option
(bearing in mind that it is necessary to increase the project level of the bridge by more than 1m),

¢ The most efficient reconstruction of pedestrian walkways in terms of functionality (primarily for persons
with disabilities, the elderly and mothers with young children),

e Techno-economic analysis,

e Aesthetic appearance,

¢ Method and time of bridge construction,

The project scope of work, in agreement with the Contracting Authority, is the preparation of technical
documentation for the purpose of obtaining a building permit and preparation of tenders for the construction.

Purpose and Profile of the Bridge:

The bridge is intended for pedestrian traffic. The adopted 2.5m free bridge width is constant along the bridge
and meets the requirements regarding the free bridge profile dimensions.

The total width of the bridge (taking into account the calculated dimensions of the supporting structure) is
3.524 m. The height of the main girder structure measured from the bridge project level is approximately 1.42
m.

The pavement structure of the bridge was designed with a slope of 5.96% on both river banks (in accordance
with the Code of practice for technical standards, planning and construction of structures ensuring unhindered
movement and access to persons with disabilities, children and the elderly). The bridge is in a vertical curve
with Rv = 250 m. The average cross-section one-sided slope is 1.2%. The drainage from the bridge shall be
by gravity.

The free boards below the bridge are 0.425 m at the banks and 0.898 m in the middle of the bridge, which
meets the minimum requirements given by Public authority for water “Srbijavode”.

The finish colour will be the decision of the Clent during the construction stage design.

Structural solution of the new bridge:

The adopted bridge option is the simple supported steel frame structure. Adopted clear span of the bridge is
30.75 m, with 32 m span, which fulfils the condition Public authority for water “Srbijavode” that the bridge
structure shall not be in the the river bed.

Reconstruction / replacement of four pedestrian and three road bridges on Crnica river in the urban
area of city of Paracin






BUILDING PERMIT DESIGN
OGRANAK INSTITUT ZA GRADEVINARSTVO "IG" d.o.0. BANJA LUKA BEOGRAD

Kesovska 17, Beograd; office@igbgd.com

P00318-2/1.1 Tel: +381 11 3228 402 www.institutig.com

Main book for Fax: +381 11 3348 314 150 QM5 9001
P H Matini broj (JIB): 29503800 IS0 EMS 14001

Re,consﬂtrlljcnon of p,Edeft”an PIB: 108431460 15O QHSAS 18001

bridge " Diletovo mlince

The main bridge superstructure, designed from S 275 steel (C 0451), consists two rigid curved frames, (the
main girders) with an axial distance of 3.2 m. The main girder consists two inclined chords (top and bottom
hot finished circular hollow sections D = 323.9 x 14.2), welded rounded diagonals (hot finished circular hollow
sections D = 219.1 x 14.2) and vertical members (hot finished circular hollow sections D = 406.4 x 12). The
main girder height is constant with central line distance of 1.50 m.

Transverse girders (IPE 240 middle, IPB 240 at the ends on 3.2 c/c distance) are welded to the main frame
girders and together with the steel plate form a rigid bridge structure. The 10 mm thick steel plate is stiffened
by a 150 x 7 mm longitudinal plate (stiffeners) on 300 mm distance.

The pavement on the bridge is located at the bottom frame chord and consists two layers of AB 8 asphalt
concrete (the first layer as screed for slope and as a waterproofing protection layer, and the second layer is
bearing one) and 1 cm thick waterproofing insulation.

Main frame girders are supported on two reinforced elastomeric anchored bearings type NAL @ 250 -p-1
(bearing height 71 mm) on each abutment (maximum support reaction is 250 kN and maximum horizontal
longitudinal displacement is 11 mm). Transverse parapet walls are provided on abutments to limit a
transverse horizontal movement. A gap of 0.5 cm between structure and the wall allows horizontal
movements of the structure.

Detailed description of the foreseen waterproofing system regarding the quality conditions of waterproofing
materials, technical and technological procedure of performing insulation works, as well as quality control
shall be submitted by the contractor during the construction stage.

The dimensions and foundation depth of the existing bridge are known, thus for the new bridge a
reconstruction of the existing foundation is foreseen.

All structural concrete elements are designed in C30/37 (MB 40).

Concrete is designed according to the Code of practice for concrete and reinforced concrete - BAB 87 and
Code of practice on technical measures with the following properties:

e Concrete class B

e Grade of concrete — according to SRPS U.M1.021. (EUROCODE 2 and EN 206)
e Waterproofing V7 - EN 206

e Frost resistance M-100 - EN 206

e Frostresistant and salts: degree (0) — without peeling SRPS.U.M1.055

Adopted reinforcement: high quality type 2 deformed bars B 500-B.

The maximum horizontal displacement at the expansion joint is £10.62 mm Asphalt expansion joint 20 + 10
mm is adopted between bridge structure and pedestrian footpaths (river banks).

The estimated bridge weight is 32 t.

As per the site condition, only electrical cables are crossing the bridge. Thus, the required space for their re-
installation and for future expansion (as per location conditions requirements) shall be provided on the new
designed bridge.

Reconstruction / replacement of four pedestrian and three road bridges on Crnica river in the urban
area of city of Paracin






BUILDING PERMIT DESIGN
OGRANAK INSTITUT ZA GRADEVINARSTVO "IG" d.o.0. BANJA LUKA BEOGRAD

Kesovska 17, Beograd; office@igbgd.com

P00318-2/1.1 Tel: +361 11 3228 402 www.institutig.com
Main book for Fax: +381 11 3348 314 150 QMS 9001

; ; Matiéni broj (JIB): 29503800 ISO EMS 14001
Reconstruction of pedestrian PIB: 108431450 10 OHEAS 18801

bridge " Diletovo mlince*

LEDs bridge lighting shall be provided according to the lighting project. 6115 mm cut-outs shall be provided
for electrical and telecommunication cables.

Corrosion protection:

Protection of the entire steel structure against corrosion is required. The steel structure shall be hot deep
galvanised before structure installation. Additional touch up painting shall be provided in the field during
assembly, other additional work and / or damage during transportation, where required.

Reconstruction of the bridge access

After recognition of terrain on location of existing bridge and existing traffic areas, on obtained geodetic
background, based on new designed disposition of bridge, designer did situation and nivelation solution of
access roads.

In situation, axle of existing bridge is obtained and matched to existing direction.

Access to the bridge from “Diletovo sokace” is enabled with building stairways up to 142 cm, while access
for handicaped persons is enabled with pedestrian path on existing ground, untill matching lifted path with
existing ground.

Path 1 elevation is suported by retaining walls on both sides. According to design of regulation of river,
building of protective wall is planed, and that wall should fit in the new designed wall.

Path 2 elevation is suported by retaining walls on both sides. According to design of regulation of river,
building of protective wall is planed, and that wall should fit in the new designed wall.

Drainage of new traffic surfaces is provided by gravitation, with longitudinall and transversal slopes of new
pavement.

Description of nivelation

Grade line of new designed bridge is lifted in the middle approximately 167 cm comparing to grade line of
existing bridge,based on calculates hidraulic flow.

Because of lifting the grade line of the bridge, all approaches to the bridge should be reconstructed.
Designed slope of grade line in the begenning and the end of the bridge is 5.96 %. On the break of
gradeline on construction of the bridge, vertical curve is designed with radius Rv=250.00m, length Lv=29.8
m and tangents Tg=14.90 m.

On pedestrian paths, crossing ramps for handicaped persons are predicted. Ramp slope is 8% with landing
of minimum of 1.5m each 6m.

Profiles

On both sides of the bridge, there are pedestrian paths that are elevated up to reauiered level, and the
bridge fits in pedestrian paths. Cross slope of pedestrian paths is 2%. Cross slope of the bridge is 1.2%,
and after bridge is transforming to 2%, and fitting in to longitudinal slope of pedestrian paths.Path on the
bridge is 2.5 m wide.

Reconstruction / replacement of four pedestrian and three road bridges on Crnica river in the urban
area of city of Paracin
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Handrail for handicapped persons should be installed on ramps, according to Rule book of technical
standards of designing and building objects that provide undisturbed motion and approach of handicapped
persons, children and older persons (“Official Gazette of RS No. 22/2015).

Electrical cables reconstruction

According to the present site condition, along both river banks and in the green areas, the exisiting electrical
cables are located. On the exisiting bridge there are no exisiting electrical cables. On the newly designed
bridge, as per the location conditions, cut-outs are provided for the future instalations.

Having in mind that the new bridge shall be made from steel, the project for the bridge earthing has been
designed by deflecting of @ 2" probes, 3m length next to the bridge supports, and with FeZn 25x4mm strips
connecting the steel bridge structure.

The bridge lighting was designed with LED lights placed alonge outside fence face (behind the plexiglass)
from both side of the bridge. The total number of the LED lights are 31 (in the line), from both bridge sides.
The power supply for LED lights shall be provided from the nearest exisiting public lighting pole, which
provides the lighting of the river banks. In addition to the lighting pole, a POJO panel, powered from that pole
containing 6 (six) 220AC / 24DC power supply units, to power 4x10 and 2x11 lamps, shall be provided. Their
power supply is provided with RR0O0-Y 5x2,5mm? cable. The 62110 mm cut-outs are provided on the bridge
for the passage of TT or ED cables.

A temporary scaffolding is also envisaged, which is foreseen in the river bed, for the construction of a new
bridge. The method of earthing is provided using newly installed probes for the final earthing of the bridge,
making a temporary connection from the probes to the scaffold with P / F 1x16mm?2.

Due to the increasing of the project bridge level, it is necessary to reconstruct the complete approaches to
the bridge. There are pedestrian walkways on each side of each bridge that rise in the driveways to fit the
bridge in height. Access ramps are provided for disabled people. In order to maintain the embankment, the
construction of retaining walls at the edges of the footpaths is foreseen.

Pedestrian access reconstructions are given in the book 1.1 - BPD for reconstruction of approach to the
pedestrian bridge "Diletovo Mlinée". The retaining walls project is given in Book 2/ 2.1.

Based on above mentioned, a special care shall be taken to the exisiting 10kV exisiting cables along the river
banks and walkpaths. Before any construction work, it is OBLIGATORY to provide manualy excavated
trenches, so the exisiting cables locations can be determinated, and accoriding to the site conditions and
construction requiremenst properly protected during the accesses and the bridge construction works.

‘NMojin Stojadinovic, M:C:E.
Licence no: 310 2771 03

Main designer:
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NORMALNI POPRECNI PROFIL
PESACKA STAZA 1

CROSS SECTION
PEDESTRIAN PATH 1
R=1:50

pesSacka staza

uzdignuta po postojeéem stanju
peSacka staza pedestrian path
elevated on existing state
pedestrian path
3.00 1.50
g ,[Vﬂﬂb ¥
2.0% SR
— ~ ~
— _ ~
/ betonski ivinjak 12/18 cm
2.0% concrete curb  12/18 cm
— \
[ \
\ /
/
DETAA y
' : AIL 1 /
BNHS 16s d=6cm ~ o _
Drobljeni kameni agregat 0/31,5 mm d=15cm

Crushed stone aggregate 0/31,5 mm

NORMALNI POPRECNI PROFIL
PESACKA STAZA 2
CROSS SECTION
PEDESTRIAN PATH 2
R=1:50

2.75

2.0%

DETALJ 1
~ DETAIL 1
 R=1:20

o 20% SIDE WALK

betonski
Ivicnjak 12/18

concrete

I —— H2 curb 12/18
BNHS 165 d=6cm e o i in > /
DK 0/31.5 mm  d=15cm "/t i 2t L

[

HanoMeHa:

Ha newaukum npunasuma Mocmy (pamnama)npegBugemu nocmabrbarbe
pykoxbama 3a ocobe ca uHbBanugumemom npema [paBufiHUKy O MeEXHUUKUM
CMAaHgapguma nAaHUpamwa, npojekmobamwa u uszpagmwe objekama kojuMa ce
ocuzypaBa HecMemaHo Kpemawe U npucmyn ocobama ca unbBanugumemowm,
fgYY. U cmapujum ocobama (Ca. enacHuk PC. 6p. 22/2015)

Provide instalation of handrails for persons with disabilities on pedestrian
approaches to the bridge (ramps) in accordance with the Rulebook on
Technical Standards for the Planning, Design and Construction of
Facilities ensuring Unhindered Movement and Access to Persons with
Disabilities, Children and the Elderly (Official Gazette of the RS, No. 22 /

2015)
Mpojexat napaguo / Design by: WuBectutop / Investor:
T OrPAHAK MHCTUTYT 3A TPABEBVHAPCTBO
I WI" a.0.0. BAHA JTYKA BEOTPAL OLITVHA NAPARIH
CIVIL ENGINEERING INSTITUTE IG .. BANJA LUKA ) PARACIN MUNICIPALITY
BRANCH OFFICE BELGRADE \aTni
OnroBopHy mpojexTaT / Chief designer: Motnue / Signature: | Haayg npojeTa / Design title:
M3papa MpojekTHO-TeXHMYKe AOKyMEHTaLje 3a PEKOHCTPYKLM]Y / 3aMeHy Tpu
AR?]E '\Gmc ﬂl\ljlng'EMH)K' rpaf]. m ApyMcKa 1 YeTupu neluadka mocta y MapahuHy
Preparation of Project documentation for the reconstruction / replacement of three
[pojeKTaHT PeKoHCTPYKLMje Npunasa / Motnwc / Signature: | road and four pedestrian bridges in Paracin
Approach reconstruction designer:
Ana lymuh  innn. Wk, Mpah). AD Hasue nena npojekta / Design part:
Ana Dumic. M.CE. MeLwaykn MocT "[uneToBo MIMHYE "Ha CTaumoHaxu 6+736 peke LipHuue
Capannnik | Associate: Pedestrian bridge "Diletovo mlince" at chainage 6+736 of Crnica river
Haaue LpTexa / Drawing title: Pae’“"epaésca'ei
HopmanHu nonpeyry npodunm n getamn 1:501:20

‘DaSaI/ Phase: [atym / Date: Pesvanja / Revision: | | Cross sections and detai Ep.rioral Shestno.
[pojekat 3a rpafheBuHCKy A03BONY
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N3ITIEQ MOCTA /
BRIDGE ELEVATION

1:100
NNEBA OBAJIA / LEFT BANK AECHA OBAJIA / RIGHT BANK

>

YIMUA OUNETOBO COKAYE / YT MAKAAM /
DILETOVO SOKACE STREET MACADAM ROAD

PEKA LIPHMLIA / "CRNICA" RIVER

_
OCHOBA MOCTA / BRIDGE PLAN OCHOBA MJIOYE / SLAB PLAN
R 1:100 R 1:100 o
DN (
YenunyHu num / Steel plate d=1.0cm - 2xPP00-Y 5x2,5mm2
] — Jlnum 3a ykpyhetwse / Secondary beam h/d=15/0.7cm q
A f Pykoxsart newadyke orpage @ 76mm LED J
2 T Fence handrail @ 76mm => <= Mma ocay - Ao nojac LEU cBeTHrbke
YIMLIA INNETOBO COKAYE / o ! [aBHU HOCA - BepTUKana , : Main frame girgerBljliAnzline; bgtt;brrlqI ghérd LED lighting
DILETOVO SOKACE STREET | pz=1{ / Nainframe girder - vertical memeper ____ Inastu Hocay - roptbi nojac N YT MAKATAM
o6 li i : | Main frame girder - inclined top chord : 3,200 , 3200 , M4A§_ACADAM D
[N
C e it - EL):._._._._.T._._._._._._._._._._._._.I_._._._._._._._._._._._._I._._._._._._._._._._._._.I_ .......... L J : _::%1 ........................................
i i I
i
130.57 i i I
46? 45 132.66 L8274 C o e L NIVELETA/LEVELINGLINE . - " " = 5.8 129.60
2.0% :_ —éi 5;_ o TR N - ‘éﬁ
o ; 0.0-5.96%
L 1 i ST I I
Tl Bl —— e e 3
Confiac /‘(l:\ .............................................................................................................. - ; 7 |
— 16,240 B0 250 w0, 250w, 250 /b, f2s0 w0, 250 |\
ik 1@32,480 ||
2 ) . lNonpeyHn Hocau / Primary beam IPE240 LED cBe i
‘ 1625, 130,750 LED lighting B
°\o:‘ 4'L i 32,000
v |
—
q T
IN D _— \
" \
ﬂ'q w
NEBA OBAJA / LEFT BANK p
OCHOBA TEMEJbA / FOUNDATION PLAN AECHA OBAJIA / RIGHT BANK
R 1:100
: : S2
KoopauHate nexuwra / Bearing coordinates N
Oce mocTa / Bridge axis | X Coordinates Y Coordinates llesa obana / Leftbank | X Coordinates ¥ Coordinates i
YIMLIA IUAETOBO COKAYE / 11 7533888.03 4857417.65 L1.1 7533886.46 4857417.34 MYT MAKAZIAM /
DILETOVO SOKACE STREET 12 7533884.38 4857433.34 L2 7533889.60 4857417.97 i MACADAM ROAD
N T T . 13 7533881.72 4857449.03 : : Heca obana / Right bank | X Coordinates | ¥ Coordinates T T T o Mpojexat uapaauo / Design by: WnsectuTop / Investor:
'S Py | ! L2.1 7533880.16 4857448.71 : o & - c 5
-8 5 | | 22 753388329 | 485744934 R | e AR Myih ccorpa o0 OMUITUHA APARIAH
| ! | 0.0.
N ™ Nexwre NAL 250 p-1 Fos 12 ! Nexuure NAL 250 p-1_—T | CIVIL ENGINEERING INSTITUTE IG 1.c. BANJA LUKA | PARACIN MUNICIPALITY
: sls g r Bear'ng NAL 250 p-1 NIVELETA / LEVELING LINE : Bearing NAL 25(? p-1 \L\% S BRANCH OFFICE BELGRADE H\: ]:"?,_,/!
: <= 7? | | i : : I OnroBopHy npojektanT / Chief designer: "'Wﬂwc/slgnature Haave npojekTa / Design title:
| BoivH CToiaanHosuh  [unn. Yk, Moah. M3papa MpojekTHO-TeXHUYKE AOKYMEHTaLMje 3a PEKOHCTPYKLM]Y / 3aMeHy Tpu
: € H\l\ Moctojehu obantw cTy6 Moctojehu obantw cTy6 /‘/H N Vonin Stojéd?novic M.g.E. pal J( o APYMCKa U YeTUpU Neluadka mocTa y Mapahuy
i N = | Exiting abutment Exiting abutment | S Preparation of Project documentation for the reconstruction / replacement of three
g:“’z - ,\f — I'Ioprleh h Teme .J_b ; FIQCTOIehM TeM(_% b+ '\,v g MpojextaHT mocTa / Bridge designer: road and four pedestrian bridges in Paracin
__________ ’ Existing foundation 31,000 Existing foundfion i Becta ophesuh [ipuau  [unn. Ukx. Mpal). %\\W Uﬁfﬂ& Haavs gena npojexta / Design part:
3:';180 Vesna Djordjevic Dridi M.C.E. U Mewwayky mocT "[UneToBo MMMHYE"Ha CTaLmoHaxy 6+736 peke LipHuue
: Capansuk | Associate: Pedestrian bridge "Diletovo mlince" at chainage 6+736 of Crnica river
Haporpaaka nocrojeher o6anHor ctyba AB C30/37 Haporpagwa nocrtojeher obanxor ctyba AB C30/37 Lo )7 :
Upgrading of the existing abutment RC C30/37 Upgrading of the existing abutment RC C30/37 3?:(?;2}“&”8#’;{';?@;?9“7”2 En”””' Vitox. Tpal) g}% HaavB LpTexa / Drawing title: Pasvepa / Scale:
J o Warneq v ocHoBa MocTa / Bridge elevation and layout R 1:100
®aza / Phase: [Jatym / Date: Pesuauja / Revision: Bp. nvera / Sheet no
Mpojear 3a rpafeBUHCKY A03BONY ' '
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NOoAY>KHW MNPECEK 1-1 / LONGITUDINAL SECTION 1-1

YINUA OUNETOBO COKAYE /

R 1:50

BNHS 16 d=6cm |
BNHS 16 d=6cm I

LrbyHak 0-31.5 d=15¢cm

DILETOVO SOKACE STREET

MaBHM Hocau - BEpTUKana

LleBacTvt npocoun D 406x12 - yenvk C0451 (S275)

Main frame girder - vertical memeber

Hot finished circular hollow section D 406x12 - steel S275

Hetars 1/ Detail 1

[MaBHM HOCau - ropHsm nojac
Llesactu npodomn D 323.9x14.2 - yenuk C0451 (S275)

Main frame girder - inclined top chord
Hot finished circular hollow section D 323.9x14.2 - steel S275

[MaBHM HOCcau - aujaroHana
Lesactv npocpun D 219.1x14.2 - venuk C0451 (S275)

Main frame girder - diagonal
Hot finished circular hollow section D 219.1x14.2 - steel S275

MaBHK HOCaY - 10HK Nojac
Uesactu npodoun D 323.9x14.2 - yenuk C0451 (S275)

Main frame girder - inclined bottom chord
Hot finished circular hollow sectionD 323.9x14.2 - steel S275

6lK=134.66 |

3aspuHm cnoj AB8 d=4cm

Finishing layer AB8 d=4cm
W3pasHaBajyhn cnoj AB8 d=2-5cm

Screed AB8 d=2-5cm
Xvgpousonauuja d=1cm

Waterproofing d=1cm
Yenuuun num d=1.0cm - yenmk C0461 (S275)

Steel plate d=1.0cm - steel S275
INum 3a ykpyherse h/d=15/0.7cm - yennk C0461 (S275)

Secondary beam h/d=15/0.7cm - steel S275

PykoxsaT newadke orpage @ 76mm D

Fence handrail @ 76mm

Orpaga og nnekcurnaca t=8mm

Fence support

Plexiglass fence t=8mm

Opxaumn orpage

BNHS 16 d=6cm
BNHS 16 d=6cm

LWbyHak 0-31.5 d=15cm

L

1,360

131.30

Besa cpeatser nonpeyHor Hocaya ca rnaBHUM

R 1:25

MyT MAKALIAM /
MACADAM ROAD

N 7mm E
e Nerarb 1/ Detail 1
R 1:25

INum 3a ykpyherse h/d=15/0.7cm - yenink C0461 (S275)

Secondary beam h/d=15/0.7cm - steel S275

Yenuunn num d=1.0cm - yenmk C0461 (S275)

N N

Steel plate d=1.0cm - steel S275

INum 3a ykpyherse h/d=15/0.7cm - yenink C0461 (S275)

4120 X Monpeynu Hbcau IPE 240 - Yenuk C0461 (S275)

3a-3a R 1:1

'

Secondary beam h/d=15/0.7cm - steel S275 \! /
>

Monpeynn Hocau IPE 240 - Yenuk C0461 (S275)

Primary beam IPE240 - Steel S275

[etars 2 / Detail 2

R 1

Primary beam IPE240 - Steel S275

10

N 9mm

(

[etarb 3 / Detail 3
R 1:25

0

T4

3c-3¢ R 1:10

N 9mm

3b-3b R 1:10

N 9mm

v10mm

LB
‘Q‘!‘Al AN

N 9mm

[lpecek 4a-4a/Section 4a-4a

R 1:25

Gravel 0-31.5 d=15cm +o—i : Graveéé);ﬁ_l:Haigsccmn; f
3emrbaHi Hacun I Mewayka orpaga A\ N 4x1:
Earth embankment | S Earth embankment Fonce 1
NG N\
LN ;JJ N 4x120
O\ .
AcdantHp aunataumja #10mm N \j{ i ActhantHa aunartauuja £10m |
Asphalt expansion joint £10mm j Asphalt expansion jojnt £10m 132.87 N 8x120 N
32 8- ). 71 D 7 S Y —
. 20% ..................
: —_—
- S . [ = < &
= % = [eTars 3 / Detail 3 g8 (wei3 g4  Tlompedsu Hoca IPE 240 - Yenn CO461 (S275) < fletars 2/ Detail 2 = /2 13263 T /== |
T 3 S — Primary beam IPE240 - Steel S275 § N, % S 284 284
13228 | | 2 | i 2 . is o 13208 St Twm Tw
13153 S Tesvte NAL 250 p-1 5 — o Kpajtsu nonpedHn Hocad IPB 240 - Yenvk C0461 (S275) S 131.53 13141 7 7
N 4 Bearing NAL 250 p-1 I|= Lo IT= End primary beam IPB240 - Steel S275 b 4 [ LA £ :
5 10,500 :3 11,000 e 10,500 R 5 \ 74 [lpecek 4b-4b/Section 4b-4b
~ ! ! 5o | 5o *-:mz_-‘n 5&1&“ . . | ~ R 12
! | , e g S , RN || ! Motnopku aug - AB MB30 (C25/30) 25
ol | : Pywetbe gena nocrojeher obanHor cryba S|a D S|a Pywetbe gena nocrojeher obanHor cryba \\\ L ! : Retaining wall - RC C25/30
2 : | Demoalition of part of the existing abutment =|n o =|»n Demolition of part of the existing abutment ! :500 | 590 ! 1
- 590, 500  : LT
Crenenuwre - MBBO (C25/30) £ \ D ! Haporpaara nocrojeher obantor cty6a AB C30/37
Stairway - C25/30 1:0?0 31,000 = L 1,090 ! Upgrading of the existing abutment RC C30/37
! hor o 60 AB 030;;77 L'""T'"? D /W 4 1,600 4 1,600 4 1,600 4 1,600 4 1,600 4 1,600 4 1,600 4 1,600 4 3,200 4 3,200 4 3,200 4 3,200 L 3,200 Lf'"q{ """ o
agorpagta noctojeher obanHor ctyba :
Upgrading of the existing abutment RC C30/37 1' : 32,000 / | HanomeHa / Note:
: l KOHCTpyKUMjy M3BECTU Ca HaaBWLWHeM o 35MM
! : ’ . | %npgjem}gg npukasaHe KgHaqu koTe
: OBOMPOjEKTOBAHO KOPUTO peke . amber of 35MM is require
| : RN J'IeBe} obana peke / Left coast : New river bed design Reca obana peke / Right coast e ! Showen levels are fingl
| : . e e o T PEKA LIPHWUA / RIVER CRNICA . SR . |
| MocTojehu obanHm cTy6 e . . \ Moctojehu obantu cTy6 |
i : Exiting abutment —— Exiting abutment I
| x MocTojehun Temernb [MocTojehun Temers w i
i / Existing foundation Existing foundation ;
RS . D
| «
:
Xugpowusonaumja d=1cm 3aBpuHm cnoj AB8 d=4cm © .
Waterproofing d=1cm Finishing layer AB8 d=4cm § _ D'eTa'rb 4/ Detall 4
YermuHn num d=1.0cm - yerimk C0461 (S275) V3paBHaBajyhu cnoj AB8 d=2-5cm s S Be3a Kpaj Herl Morn peHHOI' HOCa4a Ca rnaBHNM
Steel plate d=1.0cm - steel 5275 Screed AB8 d=2-5cm 53
c 8 R 1:25
oSl a
= o»
.............. N 6x90mm
L 1,600 L 1,600 L
4 1 p- g D\ 6x90mm
mq 200
D 9mm 0 300 M 2x600x450x14mm 6x240mm
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0.2.8 TECHNICAL REPORT SUMMARY
Introduction

The subject of this project, in agreement with the Client, is the preparation of technical documentation for the
purpose of obtaining a building permit and preparation of tenders for the preparation of the Project for
construction. The subject technical documentation, according to the requirements of the terms of reference,
local survaying, soil investigations and applicable laws, regulations, standards and quality standards for this
type of technical documentation, meets the following:

¢ Requirements defined by Public authority for water ,Srbijavode®,

¢ Minimum height of the bridge structure, depending on the aesthetically and locally chosen option
(bearing in mind that it is necessary to increase the project level of the bridge by more than 1m),

e The most efficient reconstruction of pedestrian walkways in terms of functionality (primarily for persons
with disabilities, the elderly and mothers with young children),

o Techno-economic analysis,

e Aesthetic appearance,

¢ Method and time of bridge construction,

The project scope of work, in agreement with the Contracting Authority, is the preparation of technical
documentation for the purpose of obtaining a building permit and preparation of tenders for the construction.

Purpose and Profile of the Bridge:

The bridge is intended for pedestrian traffic. The adopted 2.5m free bridge width is constant along the bridge
and meets the requirements regarding the free bridge profile dimensions

The total width of the bridge (taking into account the calculated dimensions of the supporting structure) is 3.5
m. The height of the main girder structure measured from the bridge project level is approximately 1.41 m.

The pavement structure of the bridge was designed with a slope of 5.85% on both river banks (in accordance
with the Code of practice for technical standards, planning and construction of structures ensuring unhindered
movement and access to persons with disabilities, children and the elderly). The bridge is in a vertical curve
with Rv = 250 m. The average cross-section one-sided slope is 1.2%. The drainage from the bridge shall be
by gravity.

The free boards below the bridge are 0.385 m at the banks and 0.858 m in the middle of the bridge, which
meets the minimum requirements given by Public authority for water “Srbijavode”.

The finish colour will be the decision of the Clent during the construction stage design.

Structural solution of the new bridge:

The adopted bridge option is the simple supported steel frame structure. Adopted clear span of the bridge is
30.75 m, with 32 m span, which fulfils the condition Public authority for water “Srbijavode” that the bridge
structure shall not be in the the river bed.

Reconstruction / replacement of four pedestrian and three road bridges on Crnica river in the urban
area of city of Paracin
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The main bridge superstructure, designed from S 275 steel (C 0451), consists two rigid curved frames, (the
main girders) with an axial distance of 3.2 m. The main girder consists two inclined chords (top and bottom
hot finished circular hollow sections D = 323.9 x 14.2), welded rounded diagonals (hot finished circular hollow
sections D = 219.1 x 14.2) and vertical members (hot finished circular hollow sections D = 406.4 x 12). The
main girder height is constant with central line distance of 1.50 m

Transverse girders (IPE 240 middle, IPB 240 at the ends on 3.2 c/c distance) are welded to the main frame
girders and together with the steel plate form a rigid bridge structure. The 10 mm thick steel plate is stiffened
by a 150 x 7 mm longitudinal plate (stiffeners) on 300 mm distance.

The pavement on the bridge is located at the bottom frame chord and consists two layers of AB 8 asphalt
concrete (the first layer as screed for slope and as a waterproofing protection layer, and the second layer is
bearing one) and 1 cm thick waterproofing insulation.

Main frame girders are supported on two reinforced elastomeric anchored bearings type NAL @ 250 -p-1
(bearing height 71 mm) on each abutment (maximum support reaction is 250 kN and maximum horizontal
longitudinal displacement is 11 mm). Transverse parapet walls are provided on abutments to limit a
transverse horizontal movement. A gap of 0.5 cm between structure and the wall allows horizontal
movements of the structure.

Detailed description of the foreseen waterproofing system regarding the quality conditions of waterproofing
materials, technical and technological procedure of performing insulation works, as well as quality control
shall be submitted by the contractor during the construction stage

The dimensions and foundation depth of the existing bridge are unknown (there are no available project
related to teh exisiitng bridge design). Thus, for this bridge the deep foundation on piles are desigend. Piles,
2x2 HW piles with a diameter of £800mm 9m in length, are ridgidly connected with pile cap BxLxH =
122x120x620cm. All structural concrete are made of reinforced concrete grade MB40.

Concrete is designed according to the Code of practice for concrete and reinforced concrete - BAB 87 and
Code of practice on technical measures with the following properties:

e Concrete class B Il

¢ Grade of concrete — according to SRPS U.M1.021. (EUROCODE 2 and EN 206)
¢ Waterproofing V7 - EN 206

e Frost resistance M-100 - EN 206

e Frost resistant and salts: degree (0) — without peeling SRPS.U.M1.055

Adopted reinforcement: high quality type 2 deformed bars B 500-B.

The maximum horizontal displacement at the expansion joint is £10.61 mm Asphalt expansion joint 20 + 10
mm is adopted between bridge structure and pedestrian footpaths (river banks).

The estimated bridge weight is 33 t.

Reconstruction / replacement of four pedestrian and three road bridges on Crnica river in the urban
area of city of Paracin
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As per the site condition, gas pipeline, telecommunication and electrical cables are crossing the bridge. Thus,
the required space for their re-installation and for future expansion (as per location conditions requirements)
shall be provided on the new designed bridge.

LEDs bridge lighting shall be provided according to the lighting project. 6115 mm cut-outs shall be provided
for electrical and telecommunication cables.

Corrosion protection:

Protection of the entire steel structure against corrosion is required. The steel structure shall be hot deep
galvanised before structure installation. Additional touch up painting shall be provided in the field during
assembly, other additional work and / or damage during transportation, where required..

Reconstruction of the bridge access

After recognition of terrain on location of existing bridge and existing traffic areas, on obtained geodetic
background, based on new designed disposition of bridge, designer did situation and nivelation solution of
access roads.

Path 3 elevation is suported by retaining walls on both sides untill matching lifted path with existing ground.
According to design of regulation of river, building of protective wall is planed, and that wall is passing through
the pedestrian path. On elevated part of the path is recommended demolition of protective wall and matching
retaining wall with protective wall. Acess to the street Nikola Pasic is provided by stairways. Here, on both
sides is designed pedestrian path on existing ground, untill the place where elevated pedestrian path is
matching existing ground. Thus is provided acess to the bridge for handicaped persons.

Path 4 elevation is suported by retaining walls on both sides. According to design of regulation of river,
building of protective wall is planed, and that wall should fit in the new designed wall.

Also,reconstruction of existing stairways between pedestrian path 4 and street Adakalska is recommended.

Description of nivelation

Grade line of new designed bridge is lifted in the middle approximately 162 cm comparing to grade line of
existing bridge,based on calculates hidraulic flow.

Because of lifting the grade line of the bridge, all approaches to the bridge should be reconstructed. Designed
slope of grade line in the begenning and the end of the bridge is 5.85 %. On the break of gradeline on
construction of the bridge, vertical curve is designed with radius Rv=250.00m, length Lv=29.25 m and
tangents Tg=14.62 m.

On pedestrian paths, crossing ramps for handicaped persons are predicted. Ramp slope is 8% with landing
of minimum of 1.5m each 6m.

Profiles

On both sides of the bridge, there are pedestrian paths that are elevated up to reauiered level, and the bridge
fits in pedestrian paths. Cross slope of pedestrian paths is 2%. Cross slope of the bridge is 1.2%, and after

Reconstruction / replacement of four pedestrian and three road bridges on Crnica river in the urban
area of city of Paracin
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bridge is transforming to 2%, and fitting in to longitudinal slope of pedestrian paths.Path on the bridge is 2.5
m wide.

Handrail for handicapped persons should be installed on ramps, according to Rule book of technical
standards of designing and building objects that provide undisturbed motion and approach of handicapped
persons, children and older persons (“Official Gazette of RS No. 22/2015).

Drainage of new traffic surfaces is provided by gravitation, with longitudinall and transversal slopes of new
pavement.

Electrical cables reconstruction

According to the present site condition the exisiting electrical cables are located; one 10 kV line crossing the
bridge, along the reiver bank, and in the green areas. There are no electrical cables on the bridge itself. On
thenew designed bridge, the space is provided for the placement (crossing) of the installation of cable line
XHE 49-A 3x (1x150) mm2 10 kV, accross the bridge

Having in mind that the new bridge shall be made form steel, the project for the bridge earthing has been
designed by deflecting of @ 2" probes, 3m length next to the bridge supports, and with FeZn 25x4mm strips
connecting the steel bridge structure.

The bridge lighting was designed with LED lights placed alonge outside fence face (behind the plexiglass)
from both side of the bridge. The total number of the LED lights are 31 (in the line), from both bridge sides.
The power supply for LED lights shall be provided from the nearest exisiting public lighting pole, which
provides the lighting of the river banks

In addition to the lighting pole, a POJO panel, powered from that pole containing 6 (six) 220AC / 24DC power
supply units, to power 4x10 and 2x11 lamps, shall be provided. Their power supply is provided with RR00-Y
5x2,5mm? cable. The 62110 mm cut-outs are provided on the bridge for the passage of TT or ED cables.

A temporary scaffolding is also envisaged, which is foreseen in the river bed, for the construction of a new
bridge. The method of earthing is provided using newly installed probes for the final earthing of the bridge,
making a temporary connection from the probes to the scaffold with P / F 1x16mm?.

Due to the increasing of the project bridge level, it is necessary to reconstruct the complete approaches to
the bridge. There are pedestrian walkways on each side of each bridge that rise in the driveways to fit the
bridge in height. Access ramps are provided for disabled people. In order to maintain the embankment, the
construction of retaining walls at the edges of the footpaths is foreseen.

Pedestrian access reconstructions are given in the book 1.2 - BPD for reconstruction of approach to the
pedestrian bridge "Diletovo Mlince". The retaining walls project is given in Book 2 / 2.2.

Based on above mentioned, a special care shall be taken to the exisiting 10kV exisiting cables along the river
banks and walkpaths. Before any construction work, it is OBLIGATORY to provide manualy excavated
trenches, so the exisiting cables locations can be determinated, and accoriding to the site conditions and
construction requiremenst properly protected during the accesses and the bridge construction works.

Reconstruction / replacement of four pedestrian and three road bridges on Crnica river in the urban
area of city of Paracin
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Relocation of telecommunication infrastructure

According to the present site condition, existing pipelines, telecommunications and electrical cables are
located. A temporary relocation of the telecommunication cables is foreseen. The temporary exisiting
infrastructure relocation is forseen on the scaffolding during the construction; TT cables shall be at a distance
of 0.5 m from the gas pipeline and 0.5 m from the electrical cables. By temporary cables relocation it has be
meant a newly designed cables with required cut length for the temporary relocation of the cables. In order
to prevent the mechanical stability and electrical safety of the existing TT cables, all construction work shall
be carried out exclusively by hand without the use of mechanical equipment.

In the case that the TT cables are located below the areas planned for concreting, the ® 110 mm PVC pipe
should be laid at a depth of 0.8m with appropriate protection measures. The protection of the existing TK
structures and cables should be ensured prior to any construction work. On the newly designed bridge,
required present and future cut-outs are provided, according to teh location constions.

Cut-outs of 3 x ®110 mm are foreseen for the passage of telecommunication cable. An intermediate pipe
@110 mm shall be used for 3 x PeHd pipes ®40mm for laying optical and copper cables of the primary and
distribution networks.

Reconstrcution of the gas pipeline

On the existing pedestrian bridge, near ,Paracin® radio, a steel pipeline $88.9 mm was constructed and in
operation with working pressure of WP 4bars. The gas pipeline connects the right and left river banks having
a wide customer consumption area. With the demolition of this bridge, the pipeline must be removed before
it is demolished.

In the first phase, the pipeline shall be relcoated to the scaffolding. The relocated pipeline is mounted on the
floor, secured by steel sheet clamps and fastened with base bolts. Another possible existing infrastrcuture
that must be relocated and installed next to the pipeline is the TT cable (this was on the downstream side of
the existing bridge at an insufficient distance) must be at a minimum distance of 0.4m. The pipeline is
protected by anti-corrosion coatings and painted twice in yellow to protect it from the very humid atmosphere
on the bridge. The pipeline shall be protected from solar radiation as well. At a distance of 30m, the pipeline
is mounted on the leading supports, at a distance of 3.2 m and at the ends of the pipeline the anchors shall
be provided.

The steel sheet, as a sun protection, shall be provided over the pipeline. The same shall be protected by
coating The ends of the new temporary pipeline are bent to the existing part of the D90 polyethylene pipeline.

Having in mind requirements for increasing of the bridge project level, and according to that an additional
required backfilling, the permanent pipeline design shall be done with steel gas pipeline which will be
extended outside of embankmants where shall be connected, as per the site condition and required levels,
with the PE gas pipeline.

Prior to the bridge demolition, new designed pipline sections between junctions T1, T2 and T3 on the right
and between T4, T5 and T6 on the left banks shall be designed, fabricated and installed. After construction
of the new pipeline sections, the exisiting pipeline shall be desmantled and relocated to the scaffolding. These
sections will also be used for the final pipeline installation on the new bridge.

Reconstruction / replacement of four pedestrian and three road bridges on Crnica river in the urban
area of city of Paracin
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Anchor AB blocks will be constructed in these sections on both sides of the banks but outside the flooding
area. Anchor blocks shall be constrcuted in sections of the $88.9 mm steel pipeline.

In the area where the steel pipeline runs underground, reinforced concrete ballasts - riders will be installed to
ensure the pipeline from uplift. There will be two riders on each side of the coast, left and right, at distances
indicated in the drawings. The ballasts are made in the form of a prism with a corresponding semicircular hole
for fitting to the tube. A protective tire is placed over the pipe before the ballast is installed to prevent damage
to the pipe.

To begin the first phase of relocation of the exisiting gas pipeline, it is necessary to build a bridge scaffold.
The steel pipeline is welded at the point of installation, on a scaffold, at each 6m. A 6 m steel tube weighs 6.8
kg / m ($88.9x3.2mm) or 41 kg per section. The total length of the bridge is about 30 m or 204 kg. On the
wooden floor surface, leading and rigid supports of steel material will be pre-installed to secure the pipeline
in a controlled manner. Due to the low temperature movements (about 14 mm is expected at a length of about
30 m). The same is solved by self-compensation. However, a solar protector will be installed above the
pipeline.

In the DGM system, there are two measuring and control stations at working pressure up to 4bar: ,,Bolnica,,
and ,,Jagodnjak,,. At the outlet of their sectional valves, the outlet sections of the PE pipeline would interrupt
the supply of natural gas and the flow of gas towards subject bridge. Some sections would be additionally
secured by squeese offs shown in the Schematic View so that, in addition to removing the existing section
from the bridge, new sections from the bridge to the existing sections of the PE pipeline outside the zone
would be prepared at the same time. protective embankments. Anker AB blocks, transition pieces and new
valves with underground installation (VPU) on the PE part of the Pipeline would be installed. Anchor block-
riders are installed on the steel part of the pipeline, and VPU on PE pipelines with a diameter of D90. Only
one part will be installed VPU D63 on the section of the pipeline upstream of the bridge, on the left bank,
according to DGM of IAS Jagodnjak. In this way, sections on both sides of the banks would be prepared in
the displacement phase for the definitive installation of the new P gas pipeline on the new bridge and the
second phase of the final pipeline localization on the new bridge would be definitively completed.

To protect against atmospheric discharge, a part of the pipeline that is installed over the bridge is grounded
at both ends. For earthing points, 5m standard galvanized steel FeZn 25x4mm strips buried in the ground at
a depth of 0.8m are foreseen. The straps for the pipeline are connected by clamps made of the same strap.
Stations are protected for both temporary relocation and final condition on a new bridge when it also fits into
the overall issues of protecting the bridge.

Both steel and polyethylene pipelines are laid off-bridge across the terrain with a minimum depth of 0.8m. All
crossings with existing infrastructures are performed at a minimum distance of 0.2m, and a minimum distance
of 0.4m is required for parallel conduct.

The steel $88,9x3,2mm pipe, P235TR1, standard SRPS EN 10220 shall be used. The pipes are seamless
and are used at working pressures up to 4 bars (WP 4 bar). For polyethylene pipes, PE pipes PE80 / 100 are
also used for working pressures up to 4 bars. These pipes are welded up to a diameter of D90 by
electrofusion. In this regard, VPUs, couplings, ports and various valves and PE / C transition pieces with
electrofusion thread are used.

Reconstruction / replacement of four pedestrian and three road bridges on Crnica river in the urban
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The steel pipes are welded so that they are cleaned of rust and impurities prior to installation and centering.
Prior to welding, the procedures must be approved by the Supervisor.

In the pipeline, all welds must be made with steel fittings that are standardized in both quality and dimensions.
90° and 45° arches and other necessary parts are used. The pipelines are tested for strength and tightness
and all welds on the bridge are radiographically examined. Only after that the gas pipeline shall be protected.
The pipeline is protected by anti-corrosion coatings and painted twice in yellow to protect it from the very
humid atmosphere on the bridge.

Typical pipeline supports shall be used, corrected to the position and dimensions of the bridge, supplemented
by solar radiation protectors. There are no valves on the bridge, but they are provided outside the protective
embankments. In the final solution, it is planned to have sectioning valves on each side of the bridge

Main designer:

ﬁ

Vojin Stojadinovic, M.C.E.

Licence no 310 2771 03
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NORMALNI POPRECNI PROFIL
PESACKA STAZA 3

CROSS SECTION
PEDESTRIAN PATH 3
R=1:50
uzdignuta

p%?gsgfedsmzo pedestrian path

pedestrian path on exjsting state

, 2.38 N, s
g 7| g
2.0%
P
/
BNHS 16s d=6cm
Droblj/ew‘/lférx\eni ogregoi—d/31,5 MM d=15cm

shed stoneﬁggregot, 0/3.5 mm—1 ,

NORMALNI POPRECNI PROFIL
PESACKA STAZA 4
CROSS SECTION
PEDESTRIAN PATH 4
R=1:50

uzdignuta

peSacka staza
elevated
pedestrian path
2.85

2.0%

BNRS 16s | | d=6cm

Droblj}\kkomeni agregat 0/31,5 mm d=15cm
Crushed stone aggregate 0/31,5 mm

~
betonski ivignjak 12/18 cm
concrete curb  12/18 cm

DETALJ T

DETAIL 1
R=1.20

|

|

|

} betonski
| SIDE WALK Ivienjak 12 /18
- 2.0%

concrete

| (] 12
I curb 12/18
BNHS 165 d=6cm o i mmn = /
DK 0/31.5 mm  d=15cm o D j
Ll s e e ' ; o~

HanoMmeHa:

Ha newaukum npunasuma Mocmy (pamnama)npegBugemu nocmabrbatbe
pykoxbama 3a ocobe ca unbanugumemom npema MpaBusHUKy O MEXHUYKUM
CMAHgGApgUMa NAAHUPaKka, npojekmobawa u uszpagwe objekama kojuma ce
ocueypaBa HecMemaHo kpemawe U npucmyn ocobama ca unBasugumemowm,
fguy. u cmapujum ocobama (Cn. anacHuk PC. 6p. 22/2015)

Provide instalation of handrails for persons with disabilities on pedestrian
approaches to the bridge (ramps) in accordance with the Rulebook on
Technical Standards for the Planning, Design and Construction of
Facilities ensuring Unhindered Movement and Access to Persons with
Disabilities, Children and the Elderly (Official Gazette of the RS, No. 22 /

2015)
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ADAKALSKA STREET

! OCHOBA MOCTA / BRIDGE PLAN OCHOBA TJTOYE / SLAB PLA
\ R 1:100 R 1:100
-
— Yenmunm num / Steel plate d=1.0cm
S Jlum 3a ykpyhere / Secondary beam h/d=15/0.7cm
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MOAY>XHW MNPECEK 1-1 / LONGITUDINAL SECTION 1-1
R 1:50

["MaBHKM HOCau - BepTMKana

"MaBHK HOCaY - ropHsM nojac
LleBactv npochun D 323.9x14.2 - yenuk C0451 (S275)

Main frame girder - inclined top chord
Hot finished circular hollow section D 323.9x14.2 - steel S275

MaBHK HOCcau - AnjaroHana
Uesactu npodoun D 219.1x14.2 - yenuk C0451 (S275)

Main frame girder - diagonal
Hot finished circular hollow section D 219.1x14.2 - steel S275

Llesactv npocpun D 406x12 - venvk 0451 (S275)

Main frame girder - vertical memeber
Hot finished circular hollow section D 406x12 - steel S275

[MaBHM HOCau - A0KK Nojac
LesacTu npocpun D 323.9x14.2 - venuk C0451 (S275)

3aBpLuHu cnoj AB8 d=4cm
Finishing layer AB8 d=4cm
W3pasHaeajyhu cnoj AB8 d=2-5cm
Screed AB8 d=2-5cm
Xugpousonaumja d=1cm
Waterproofing d=1cm

Steel plate d=1.0cm - steel S275

Yenmyun num d=1.0cm - yenmk C0461 (S275)

Num 3a ykpyherse h/d=15/0.7cm - yenuk C0461

Pykoxsart newadyke orpage @ 76mm

Fence handrail @ 76mm

Orpaga og nnekcurnaca t=8mm

Plexiglass fence t=8mm

BNHS 16 d=6cm

BNHS 16 d=6cm Main frame girder - inclined bottom chord | =
BNHS 16 d=6cm Mewwauka orpaga I , Hot finished circular hollow sectionD 323 9x14.2 - steel S275 | - OIK=135.99 | Secondary beam h/d=15/0.7cm - steel 5275 [pxaun orpane. : | BINS 16 d-oom
LWirbyHak 0-31.5 d=15cm Fence | Jetars 1/ Detail 1 ' ' : ﬁ7 . | Fence support : : WrbyHak 0-31.5 d:15cm
Gravel 0-31.5 d=150m 133.62 T ! | | 133,62 Gravel 0-315 d=150m
Seuruan Hacun 1 Earih orebanianen Mewaska orpasa
MPEMA PAOMO "MNAPARUHY" / Earth embankment L e Fence
TOWARD TO RADIO "PARACIN" Q N\ i?\ P I ———— | Q/
. S - : .
SON SEERNN : ALAKATICKA YIIULIA /
anTHa aunartauuja £10mm NN N \\\ /,/,// s \:\ N : i | ActhantHa gunatauuja £10mm ADAKALSKA STREET
halt expansion joint i10mm\ = AN N 7 .~ Betarb 4/ Detail 4% _ '\:;\ ! | | Asphalt expansion joint +10mm
131.93 9.0% 3 _ <+ s AN s 2.08: NI 130.07 2 0% 132.00
: , B <= - : .- N —— Y.
N o < T B N — FF LS DIK=132.17 2/ Detail 2 I —— S i
| = Detars 3 / Detail 3 8 |8 Monpeyty Hocau IPE 240 - Yenuk C0461 (S275) ~< fletars 2/ Detai = T o= Motnophn aug - AB MB30 (C25/30)
AL < Kw=131.28 Primary beam IPE240 - Steel 5275 & e NI N _ Retaining wall - RC C25/30
2 _ 10 HI82 3 E = E‘ Kpaj IPB 240 - Y C0461 (5275 : =] 131.62
= Crenenmwre - MB30 (C25/30) N 4 = Nexuwte NAL 250 p-1, h=71mm 8 _ —— 8 _ T Stee(l 32753 : =
130.57 Stairway - C25/30 S} Bearing NAL 250 p-1 10,500 5 11,000 = 10,500 primary i = 4 8
BN 4 - : Xo i = NexuwTe NAL 250 p-1-h=71mm~ fdcd; - 13089 o~
Nununja noctojeher Tepera 130.20 T 38 z 8 Bearing NAL 250 p-1 ﬂl/lHll/Ija noctojghetqebeHa
Existing ground level N4 _ | =& DN =& T | ] \ R Existing ground
Harnaewa rpega - AB C30/37,/ + P20 4O e IRl o 129.60
Pile cap - RC C30/37 190, 890 30,750 225, 800 190, N 7
) D 1,600 D 1,600 D 1,600 D 1,600 D 1,600 4 1,600 4 1,600 4 1,600 4 1,600 4 3,200 D 3,200 3,200 D 3,200 D 3,200 : 1L HarnasHa rpena - A5 MB30 (C30/37)
.| 32,000 ] Pile cap - RC C30/37
7
2*HW wun @800 C30/37 L=9m | !
2*HW piles @800 C30/37 L=9m | HoBOMPOjEKTOBAHO KOPUTO peke . B
| INeBa obana peke / Left coast ) New river bed design HecHa obana peke / Right coast I 2*HW wun @800 C30/37 L=9m
| % . - Pt T . i . PEKA LIPHMLA / RIVER CRNICA . I 2*HW pile @800 C30/37 L=9m
i B S o P e PR | Hanomena / Note:
i : B X g \ i | KoHCTpyKUMjy M3BECTM Ca HaaBULLHEM Of 35MM
i : : Y npojekTy Cy NpukasaHe KoHayHe KoTe
! | Camber of 35mm is required
e e Showen levels are final
! v@ D
| @
P [etarb 4 / Detail 4
[an] "
| | g Besa Kkpajter nonpevHor Hocayva ca rnaBHUM
Xugpousonaumja d=1cm 3aBpwHu cnoj AB8 d=4cm T
Waterproofing d=1cm Finishing layer AB8 d=4cm s Lg R 1 25
Yenuunn num d=1.0cm - yenmk C0461 (S275) W3paBHaBajyhu cnoj AB8 d=2-5cm 5 b
Steel plate d=1.0cm - steel S275 =2- =S|
eel plate cm - stee Screed AB8 d=2-5cm é s Be3a Cpep,l-ber I'IOHpeHHOF HOCa4a Ca rmaBHUM B 6x90mm
R 1 . 2 5 N 6x90mm
.............. ) 1600 u 1600 b ' N
ez : ! 1 s 20 i > 6x240mm
| q |
| | D 9mm 300 10 3004f M 2x600x450x14mm
Num 3a ykpyherse h/d=15/0.7cm - yermk C0461 (8275)/ | :
Secondary beam h/d=15/0.7cm - steel S275 | |
!
|

N 7mm

" Neram 1/ Detail 1
R 1:25

Yenmnunm num d=1.0cm - yenmk C0461 (S275)

4120\ Monpeynm Hbcau IPE 240 - Yernuk 0461 (S275)

Steel plate d=1.0cm - steel S275

k‘n

'

INum 3a ykpyherse h/d=15/0.7cm - yenuk C0461 (S275)
Secondary beam h/d=15/0.7cm - steel S275

Monpeynu Hocay IPE 240 - Yennk C0461 (S275)
Primary beam IPE240 - Steel S275

Primary beam IPE240 - Steel S275

[etars 2 / Detail 2

R 1:10

[etarb 3 / Detail 3
R 1:25

N 9mm

gg \D 4x120
‘: [lpecek 4a-4a/Section 4a-4a

D 8x120 J N8
e —

S

R 1:25

[Npecek 4b-4b/Section 4b-4b
R 1:25
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131.94

131.50

HarnasHa rpega - Ab C30/37

PykoxsaT newadke orpage @ 76mm

Fence handrail @ 76mm

4
— v |

|
]

3,600

| -550 L

2,400

NOMPEYHU NMPECEK OBAJTHOI CTYBA / ABUTMENT CROSS-SECTION
[Mpecek / Section 3-3 R 1:25

["MaBHM HOCau - ropksM Nojac .
Llesactu npodomn D 323.9x14.2 - yenuk C0461 (S275)

Orpapa of nnekcurnaca t=8mm

Plexiglass fence t=8mm |

3aBpLuHM crioj ABS d=4cm

Main frame girder - inclined top chord
Hot finished circular hollow section D 323.9x14.2 - steel S275

Pile cap - RC C30/37

130.20

N4

HW wun @800 C30/37 L=9m

PykoxBart netadyke orpage @ 76mm
Fence handrail @ 76mm

3,600

2,400

NOMPEYHU NMPECEK OBAJTHOI CTYBA / ABUTMENT CROSS-SECTION
[pecek / Section 4-4 R 1:25

MaBHM HOCau - ropkM Nojac .
LleBacTtn npochun D 323.9x14.2 - venuk C0461 (S275)

Orpapga op nnekcurnaca t=8mm

Plexiglass fence t=8mm |

N

3aBpLun crioj ABS d=4cm

Main frame girder - inclined top chord
Hot finished circular hollow section D 323.9x14.2 - steel S275

HW pile @800 C30/37 L=9m

[MocTojehu Temers

Existing foundation

N\

[MOMNMPEYHU MNMPECEK MOCTA / BRIDGE CROSS-SECTION

PykoxBart netadyke orpage @ 76mm

Fence handrail @ 76mm

.

[pecek / Section 2-2 R 1:25
|

3,024

- 512

2,900

MaBHM HOCau - ropkM Nojac .
LleBacTtn npochun D 323.9x14.2 - venuk C0461 (S275)

GIK:133.99|
N4

JENEEEENE

1,824
1,176

Orpapga op nnekcurnaca t=8mm

1,280

L

324

Plexiglass fence t=8mm |

JENEERENE

3@spLuHm cnoj AB8 d=4cm

~ Finishing layer AB8 d=4cm
W3pasHagajyhu cnoj AB8 d=2-5cm
|  Screed AB8 d=2-5cm
“Xugpousonauuja d=1cm
Waterproofing d=1cm

Yenuyuu num d=1.0cm - yenuk S275
Steel plate d=1.0cm - steel S275

INum 3a ykpyhewe h/d=15/0.8cm - yenuk S275
Steel plate h(d=15/0.8cm - steel S275

13255 g

1,442

1,824

L
L

3,
| 1

o
DIK=132.17

“+ ““Monpeuty Hocau IPE 240 - Yenmk C0461 (S275)
Primary beam IPE 240 - Steel S275
2,876

T Main frame girder - diagonal
S

7
)

3,400

|

OtBop 3a npona3s uictanauuja D 115mm

Installations cut-out D 115m

Kw=131.28
I 4

Main frame girder - inclined top chord
Hot finished circular hollow section D 323.9x14.2 - steel S21

MaBHK HOCau - AnjaroHana .
LesacTtn npocpun D 219.1x14.2 - venuk C0461 (S275)

Hot finished circular hollow section D 219.1x14.2 - steel S27

MaBHK HOCaY - 10HM Nojac 5

LlesacTu npochun D 323.9x14.2 - venuk C0461 (S275)
Main frame girder - inclined bottom chord

Hot finished circular hollow sectionD 323.9x14.2 - steel S27

[MocTojehn Temers
Existing foundation

~Finishing layer AB8 d=4cm S T |7 T T Finishing layer AB8 d=4cm S
- , maBHK HocaY - BepTUKana 5 - i maBHW HOocau - BepTuKana 5
N3pasHagajyhu cnoj AB8 d=2-5cm Lieactu npocoun D 406x12 - yenmk C0461 (S275) W3pasHagajyhu cnoj AB8 d=2-5cm Lieactu npocoun D 406x12 - yenmk C0461 (S275)
' Screed AB8 d=2-5cm Main frame girder - vertical memeber Screed AB8 d=2-5cm Main frame girder - vertical memeber
| Xuapousonaumja d=1cm o Hot finished circular hollow section D 406x12 - steel S275 -Xugpousonauuja d=1cm o Hot finished circular hollow section D 406x12 - steel S275
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BUILDING PERMIT DESIGN
OGRANAK INSTITUT ZA GRADEVINARSTVO "IG" d.o.0. BANJA LUKA BEOGRAD

Kosovska 17, Beograd; office@igbgd.com

P00318-0.3 Tel: +381 11 3228 402 www.insfitufig.com
Main book for Fax: +381 11 3348 316 ISO QMS 9001

. - Matiéni broj (JIB): 29503800 1SO EMS 14001
Reconstruction of pedestrian PIB: 108431460 SO OHSAS 18001

bridge near hotel ,,Petrus“

0.3.8 TECHNICAL REPORT SUMMARY
Introduction

The project scope of work, in agreement with the Client, is the preparation of technical documentation for
the purpose of obtaining a building permit and preparation of tenders for the construction. The technical
documentation, prepared based on the requirements from TOR, surveying data, geotechnical investigations
and applicable laws, regulations, code of practice, standards and quality standards for this type of technical
documentation, meets the following:

o Requirements defined by Public authority for water “Srbijavode”

e Requirements for the minimum below bridge free board, depending on the aesthetically and locally
most favourable chosen solution (bearing in mind that it is necessary to raise the bridge for more
than 1m),

e Adopting the most efficient reconstruction of pedestrian walkways in terms of functionality (primarily
for persons with disabilities, the elderly and mothers with young children)

e Techno-economic analysis,

o Aesthetic appearance,

o Most efficient method of bridge construction.

The project limits, in addition to the reconstruction of the bridge, includes the reconstruction of pedestrian
walkways to the bridge.

Purpose and Profile of the Bridge:

The bridge is intended for pedestrian traffic. The adopted 2.5m free bridge width is constant along the bridge
and meets the requirements regarding the free bridge profile dimensions.

The total width of the bridge is 3.5 m. The height of the main girder structure measured from the bridge project
level is approximately 1.22 m.

The pavement structure of the bridge was designed with a slope of 7.36% on both banks (in accordance with
the Code of practice on technical standards, planning and construction of structures ensuring unhindered
movement and access to persons with disabilities, children and the elderly). The bridge is in a vertical curve
with Rv = 250 m. The average transferal one-sided slope is 1.2%. Gravity drainage is provided from the
bridge.

The free boards below the bridge are 0.444 m at the banks and 0.938 m in the middle of the bridge, which
meets the minimum requirements given by Public authority for water “Srbijavode.

The finish colour will be the decision of the Clent during the construction stage design.

Structural solution of the new bridge:

The adopted bridge option is the simple supported steel frame structure. Adopted clear span of the bridge is
24.47 m, with 25.40 m span, which fulfils the condition Public authority for water “Srbijavode” that the bridge
structure shall not be in the the river bed.

Reconstruction / replacement of four pedestrian and three road bridges on Crnica river in the urban
area of city of Paracin
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The main bridge superstructure, designed from S 275 steel (C 0451), consists two rigid curved frames, (the
main girders) with an axial distance of 3.2 m. The main girder consists two inclined chords (top and bottom
hot finished circular hollow sections D= 273x12), welded rounded diagonals (hot finished circular hollow
sections D= 168.3x8) and vertical members (hot finished circular hollow sections D= 406.4x12). The main
girder height is constant with central line distance of 1.30 m).

Transverse girders (IPE 240 middle, IPB 240 at the ends on 2.54 c/c distance) are welded to the main frame
girders and together with the steel plate form a rigid bridge structure. The 8 mm thick steel plate is stiffened
by a 150 x 7 mm longitudinal plate (stiffeners) on 300 mm distance. Stiffeners are welded to the longitudinal
beams and continuously pass through the transverse beams.

The pavement on the bridge is located on the bottom frame chord and consists two layers of AB 8 asphalt
concrete (the first layer as screed for slope and as a waterproofing protection layer, and the second layer is
bearing one) and 1 cm thick waterproofing insulation.

Main frame girders are supported on two reinforced elastomeric anchored bearings type NAL @ 250 -p-1
(bearing height 71 mm) on each abutment (maximum support reaction is 185 kN and maximum horizontal
longitudinal displacement is 9 mm). Transverse parapet walls are provided on abutments to limit a transverse
horizontal movement. A gap of 0.5 cm between structure and the wall allows horizontal movements of the
structure).

Detailed description of the foreseen waterproofing system regarding the quality conditions of waterproofing
materials, technical and technological procedure of performing insulation works, as well as quality control
shall be submitted by the contractor during the construction stage.

The dimensions and foundation depth of the existing bridge are known, thus for the new bridge a
reconstruction of the existing foundation is foreseen.

All structural concrete elements are designed in C30/37 (MB 40).
Concrete is designed according to the Code of practice for concrete and reinforced concrete - BAB 87 and
Code of practice on technical measures with the following properties:

e Concrete class B Il

e Grade of concrete — according to SRPS U.M1.021. (EUROCODE 2 and EN 206)
o Waterproofing V7 - EN 206

e Frost resistance M-100 - EN 206

e Frost resistant and salts: degree (0) — without peeling SRPS.U.M1.055

Adopted reinforcement: high quality type 2 deformed bars B 500-B.

The maximum horizontal displacement at the expansion joint is £8.62 mm Asphalt expansion joint 20 + 10
mm is adopted between bridge structure and pedestrian footpaths (river banks.

The estimated bridge weight is 22 t.

As per the site condition, only electrical cables are crossing the bridge. Thus, the required space for their re-
installation shall be provided on the new designed bridge.

Reconstruction / replacement of four pedestrian and three road bridges on Crnica river in the urban
area of city of Paracin
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LEDs bridge lighting shall be provided according to the lighting project. 6115 mm cut-outs shall be provided
for electrical and telecommunication cables.

Corrosion protection:

Protection of the entire steel structure against corrosion is required. The steel structure shall be hot deep
galvanised before structure installation. Additional touch up painting shall be provided in the field during
assembly, other additional work and / or damage during transportation, where required.

Access road reconstruction

After recognition of terrain on location of existing bridge and existing traffic areas, on obtained geodetic
background, based on new designed disposition of bridge, designer did situation and nivelation solution of
access roads.

In situation, axle of existing bridge is obtained and matched to existing direction.

Access to the bridge from the side of hotel“Petrus” is enabled with building of stairways up to 1 m.

Path 7 elevation is suported by retaining walls on both sides untill matching lifted path with construction that
represents approach to hotel.

On the side to street Majora Marka, existing stairways are reconstructed up to reauiered level, so that the
path matches with exit from the bridge. Path 2 elevation is suported by retaining walls on both sides.
According to design of regulation of river, building of protective wall is planed, and that wall should fit in the
new designed wall. Access to the bridge from the street Majora Marka is enabled with building stairways up
to 0.7 m,while path 8 elevation is suported by retaining walls on both sides.

Drainage of new traffic surfaces is provided by gravitation, with longitudinall and transversal slopes of new
pavement.

Description of nivelation

Grade line of new designed bridge is lifted in the middle approximately 168 cm comparing to grade line of
existing bridge,based on calculates hidraulic flow.

Because of lifting the grade line of the bridge, all approaches to the bridge should be reconstructed.
Designed slope of grade line in the begenning and the end of the bridge is 7.36 %. On the break of
gradeline on construction of the bridge, vertical curve is designed with radius Rv=150.00m, length
Lv=22.08 m and tangents Tg=11.04 m.

On pedestrian paths, crossing ramps for handicaped persons are predicted. Ramp slope is 8% with landing
of minimum of 1.5m each 6m.

Cross sections

On both sides of the bridge, there are pedestrian paths that are elevated up to reauiered level, and the
bridge fits in pedestrian paths. Cross slope of pedestrian paths is 2%. Cross slope of the bridge is 1.2%,
and after bridge is transforming to 2%, and fitting in to longitudinal slope of pedestrian paths.Path on the
bridge is 2.5 m wide.

Reconstruction / replacement of four pedestrian and three road bridges on Crnica river in the urban
area of city of Paracin
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Handrail for handicapped persons should be installed on ramps, according to Rule book of technical
standards of designing and building objects that provide undisturbed motion and approach of handicapped
persons, children and older persons(“Official Gazette of RS No. 22/2015).

Reconstruction of electrical infrastructure

According to the current state, along both river bank and in the green areas, the exisiting electrical cables are
located. On the exisiting bridge there are no exisiting electrical cables. On the newly designed bridge, as per
the location conditions, cut-outs are provided for the future instalations.

Having in mind that the new bridge shall be made form steel, the project for the bridge earthing has been
designed by deflecting of @ 2" probes, 3m length next to the bridge supports, and with FeZn 25x4mm strips
connecting the steel bridge structure.

The bridge lighting was designed with LED lights placed alonge outside fence face (behind the plexiglass)
from both side of the bridge. The total number of the LED lights are 24 (in the line), from both bridge sides.

The power supply for LED lights shall be provided from the nearest exisiting public lighting pole, which
provides the lighting of the river banks.

In addition to the lighting pole, a ROJO panel, powered from that pole containing 6 (six) 220AC / 24DC power
supply units, to power 4h 10 and 2h11 lamps, shall be porvided. Their power supply is provided with RR0O-
Y 5x2,5mm2 cable.

The 6110 mm cut-outs are provided on the bridge for the passage of TT or ED cables.

A temporary scaffolding is also envisaged, which is foreseen in the river bed, for the construction of a new
bridge. The method of earthing is provided using newly installed probes for the final earthing of the bridge,
making a temporary connection from the probes to the scaffold with P / F 1x16mm?2.

Due to the increasing of the project bridge level, it is necessary to reconstruct the complete approaches to
the bridge. There are pedestrian walkways on each side of each bridge that rise in the driveways to fit the
bridge in height. Access ramps are provided for disabled people. In order to maintain the embankment, the
construction of retaining walls at the edges of the footpaths is foreseen.

Pedestrian access reconstructions are given in the book 1.1 - BPD for reconstruction of approach to the
pedestrian bridge near hotel Petrus. The retaining walls project is given in Book 2/2.3.

Based on above mentioned, a special care shall be taken to the exisiting 10kV exisiting cables along the river
banks and walkpaths. Before any constructun work, it is OBLIGATORY to provide manualy excavated
trenches, so the exisiting cables locations can be determinated, and accoriding to the site conditions and
construction requiremenst properly protected during the accesses and the bridge construction works.

Relocation of TT infrastructure

According to the present site condition, existing pipelines, telecommunications and electrical cables are
located.The temporary exisiting infrastructure relocation is forseen on the scaffolding during the construction;
TT cables shall be at a distance of 0.5 m from the gas pipeline and 0.5 m from the electrical cables. By

Reconstruction / replacement of four pedestrian and three road bridges on Crnica river in the urban
area of city of Paracin
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temporary cables relocation it has be meant a newly designed cables with required cut length for the
temporary relocation of the cables. In order to prevent the mechanical stability and electrical safety of the
existing TT cables, all construction work shall be carried out exclusively by hand without the use of mechanical
equipment.

In the case that the TT cables are located below the areas planned for concreting, the ® 110 mm PVC pipe
should be laid at a depth of 0.8m with appropriate protection measures. The protection of the existing TK
structures and cables should be ensured prior to any construction work. On the newly designed bridge,
required present and future cut-outs are provided, according to teh location constions.

Cut-outs of 3 x @110 mm are foreseen for the passage of telecommunication cable. An intermediate pipe
@110 mm shall be used for 3 x PeHd pipes ®40mm for laying optical and copper cables of the primary and
distribution networks

Due to the increasing a bridge project level, it is necessary to reconstruct the complete approaches to the
bridge. On both sides of each bridge there are pedestrian paths whch shall be elevated to fit the designed
project bridge level and therefore concrete shafts are designed and shall be constructed to retract and
continue cables along the route, for lateral separation in places conditioned by terrain topography and
infrastructure needs (in front of and behind bridges) for ease of cable passage over the same as for eventual
local infrastructure needs.

The cables extensions, which will cross the bridge,. Shall be extended in the cable shafts
Responsible designer:

Vojin Stojadinovic, M:C:E.

Licence no 310 2771 03
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HanomeHa:

Ha newaukum npunasuma mocmy (pamnama)npegbugemu nocmabrbatbe
pykoxbama 3a ocobe ca uHBanugumemom npema [paBufiHuky © MEXHUYKUM
cmMaHgapguMa NnidHupawd, npojekmobawa u usepagwe objekama kojuma ce
ocugypaba HecMemaHo Kpemawe U npucmyn ocobama ca uwbBanugumemowm,
Qg44. u cmapujum ocobama (Cn. znacHuk PC. 6p. 22/2015)

Provide instalation of handrails for persons with disabilities on pedestrian
approaches to the bridge (ramps) in accordance with the Rulebook on
Technical Standards for the Planning, Design and Construction of
Facilities ensuring Unhindered Movement and Access to Persons with
Disabilities, Children and the Elderly (Official Gazette of the RS, No. 22 /

2015)
Mpojexat napaguo / Design by: WuBectutop / Investor:
T OrPAHAK MHCTUTYT 3A TPABEBVHAPCTBO
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CIVIL ENGINEERING INSTITUTE IG .. BANJA LUKA ) PARACIN MUNICIPALITY
BRANCH OFFICE BELGRADE \aTni
OnroBopHy mpojexTaT / Chief designer: Motnue / Signature: | Haayg npojeTa / Design title:
AHa Jymuh  Junn. W Mpaf). AD M3papa MpojekTHO-TeXHMYKe AOKyMEHTaLje 3a PEKOHCTPYKLM]Y / 3aMeHy Tpu
Ana Dumic' M.C.E. ApyMcka W YeTUpY Nelladka mMocTa y MapahuHy
; . _ Preparation of Project documentation for the reconstruction / replacement of three

T1pOjeKTaHT pekoHCTPyKuMje npunasa / Motnwc / Signature: | road and four pedestrian bridges in Paracin
Approach reconstruction designer:

Awa fymuh . Wk, Mpaf). AD Hasue gena npojexta / Design part:
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0.5.8 TECHNICAL REPORT SUMMARY

Introduction

The subject of this project, in agreement with the Client, is the preparation of technical documentation for the
purpose of obtaining a building permit and preparation of tenders for the preparation of the Project for
construction. The subject technical documentation, according to the requirements of the terms of reference,
local survaying, soil investigations and applicable laws, regulations, standards and quality standards for this
type of technical documentation, meets the following:

¢ Requirements defined by Public authority for water ,Srbijavode®,

¢ Minimum height of the bridge structure, depending on the aesthetically and locally chosen option
(bearing in mind that it is necessary to increase the project level of the bridge by more than 1m),

e The most efficient reconstruction of pedestrian walkways in terms of functionality (primarily for persons
with disabilities, the elderly and mothers with young children),

o Techno-economic analysis,

e Aesthetic appearance,

¢ Method and time of bridge construction,

The project scope of work, in agreement with the Contracting Authority, is the preparation of technical
documentation for the purpose of obtaining a building permit and preparation of tenders for the construction.

Purpose and Profile of the Bridge:

The bridge is intended for pedestrian traffic. The adopted 2.5m free bridge width is constant along the bridge
and meets the requirements regarding the free bridge profile dimensions.

The total width of the bridge (taking into account the calculated dimensions of the supporting structure) is 3.5
m. The height of the main girder structure measured from the bridge project level is approximately 1.42 m.

The pavement structure of the bridge was designed with a slope of 6.49% on both river banks (in accordance
with the Code of practice for technical standards, planning and construction of structures ensuring unhindered
movement and access to persons with disabilities, children and the elderly). The bridge is in a vertical curve
with Rv = 200 m. The average cross-section one-sided slope is 1.2%. The drainage from the bridge shall be
by gravity. The free boards below the bridge are 0.422 m at the banks and 0.902 m in the middle of the bridge,
which meets the minimum requirements given by Public authority for water “Srbijavode”.

The finish colour will be the decision of the Clent during the construction stage design.

Structural solution of the new bridge:

The adopted bridge option is the simple supported steel frame structure. Adopted clear span of the bridge is
27.75 m, with 28.60 m span, which fulfils the condition Public authority for water “Srbijavode” that the bridge
structure shall not be in the the river bed.

The main bridge superstructure, designed from S 275 steel (C 0451), consists two rigid curved frames, (the
main girders) with an axial distance of 3.2 m. The main girder consists two inclined chords (top and bottom
hot finished circular hollow sections D = 323.9 x 12), welded rounded diagonals (hot finished circular hollow

Reconstruction / replacement of four pedestrian and three road bridges on Crnica river in the urban
area of city of Paracin
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sections D = 219.1 x 12) and vertical members (hot finished circular hollow sections D = 406.4 x 12). The
main girder height is constant with central line distance of 1.50 m.

Transverse girders (IPE 240 middle, IPB 240 at the ends on 2.86¢/c distance) are welded to the main frame
girders and together with the steel plate form a rigid bridge structure. The 10 mm thick steel plate is stiffened
by a 150 x 7 mm longitudinal plate (stiffeners) on 300 mm distance.

The pavement on the bridge is located at the bottom frame chord and consists two layers of AB 8 asphalt
concrete (the first layer as screed for slope and as a waterproofing protection layer, and the second layer is
bearing one) and 1 cm thick waterproofing insulation.

Main frame girders are supported on two reinforced elastomeric anchored bearings type NAL @ 250 -p-1
(bearing height 71 mm) on each abutment (maximum support reaction is 214 kN and maximum horizontal
longitudinal displacement is 9.4 mm). Transverse parapet walls are provided on abutments to limit a
transverse horizontal movement. A gap of 0.5 cm between structure and the wall allows horizontal
movements of the structure.

Detailed description of the foreseen waterproofing system regarding the quality conditions of waterproofing
materials, technical and technological procedure of performing insulation works, as well as quality control
shall be submitted by the contractor during the construction stage.

The dimensions and foundation depth of the existing bridge are known, thus for the new bridge a
reconstruction of the existing foundation is foreseen.

All structural concrete elements are designed in C30/37 (MB 40). Concrete is designed according to the Code
of practice for concrete and reinforced concrete - BAB 87 and Code of practice on technical measures with
the following properties:

e Concrete class B Il

e Grade of concrete — according to SRPS U.M1.021. (EUROCODE 2 and EN 206)
e Waterproofing V7 - EN 206

e Frost resistance M-100 - EN 206

e Frost resistant and salts: degree (0) — without peeling SRPS.U.M1.055

Adopted reinforcement: high quality type 2 deformed bars B 500-B.

The maximum horizontal displacement at the expansion joint is £9.4 mm Asphalt expansion joint 20 £ 10 mm
is adopted between bridge structure and pedestrian footpaths (river banks).

The estimated bridge weight is 29 t.

As per the site condition, only electrical cables are crossing the bridge. Thus, the required space for their re-
installation and for future expansion (as per location conditions requirements) shall be provided on the new
designed bridge.

LEDs bridge lighting shall be provided according to the lighting project. 6115 mm cut-outs shall be provided
for electrical and telecommunication cables.

Reconstruction / replacement of four pedestrian and three road bridges on Crnica river in the urban
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Corrosion protection:

Protection of the entire steel structure against corrosion is required. The steel structure shall be hot deep
galvanised before structure installation. Additional touch up painting shall be provided in the field during
assembly, other additional work and / or damage during transportation, where required.

Reconstruction of the bridge access

After recognition of terrain on location of existing bridge and existing traffic areas, on obtained geodetic
background, base on new designed disposition of bridge, designer did situation and nivelation solution of
access roads. In situation, axle of existing bridge is obtained and matched to existing direction.

Access to the bridge from pedestrian path 5 is enabled with building stairways up to 1 m, while access for
handicaped persons is enabled with pedestrian path on existing ground, untill matching elevated path with
existing ground.

Path 5 elevation is suported by retaining walls on both sides. According to design of regulation of river,
building of protective wall is planed, and that wall is situated 3.6-4.5 m from edge of the path. Further elevation
is suported by retaining walls . On the other side of the bridge, path 6 elevation is suported by retaining walls.
Approach to the park is enabled with building stairways up to 119 cm. Drainage of new traffic surfaces is
provided by gravitation, with longitudinall and transversal slopes of new pavement.

Description of nivelation

Grade line of new designed bridge is lifted in the middle approximately 143 cm comparing to grade line of
existing bridge,based on calculates hidraulic flow. Because of lifting the grade line of the bridge, all
approaches to the bridge should be reconstructed. Designed slope of grade line in the begenning and the
end of the bridge is 6.49 %. On the break of gradeline on construction of the bridge, vertical curve is designed
with radius Rv=200.00m, length Lv=25.96 m and tangents Tg=12.98 m. On pedestrian paths, crossing ramps
for handicaped persons are predicted. Ramp slope is 8% with landing of minimum of 1.5m each 6m.

Profiles

On both sides of the bridge, there are pedestrian paths that are elevated up to reauiered level, and the bridge
fits in pedestrian paths. Cross slope of pedestrian paths is 2%. Cross slope of the bridge is 1.2%, and after
bridge is transforming to 2%, and fitting in to longitudinal slope of pedestrian paths.Path on the bridge is 2.5
m wide.

Handrail for handicapped persons should be installed on ramps, according to Rule book of technical
standards of designing and building objects that provide undisturbed motion and approach of handicapped
persons, children and older persons (“Official Gazette of RS No. 22/2015).

Electrical cables reconstruction

According to the present site condition, along both river banks and in the green areas, the exisiting electrical
cables are located. On the exisiting bridge there are no exisiting electrical cables. On the newly designed
bridge, as per the location conditions, cut-outs are provided for the future instalations.
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Having in mind that the new bridge shall be made from steel, the project for the bridge earthing has been
designed by deflecting of @ 2" probes, 3m length next to the bridge supports, and with FeZn 25x4mm strips
connecting the steel bridge structure.

The bridge lighting was designed with LED lights placed alonge outside fence face (behind the plexiglass)
from both side of the bridge. The total number of the LED lights are 28 (in the line), from both bridge sides.
The power supply for LED lights shall be provided from the nearest exisiting public lighting pole, which
provides the lighting of the river banks. In addition to the lighting pole, a POJO panel, powered from that pole
containing 6 (six) 220AC / 24DC power supply units, to power 4x9 and 2x10 lamps, shall be provided. Their
power supply is provided with RR00-Y 5x2,5mm? cable. The 6110 mm cut-outs are provided on the bridge
for the passage of TT or ED cables.

A temporary scaffolding is also envisaged, which is foreseen in the river bed, for the construction of a new
bridge. The method of earthing is provided using newly installed probes for the final earthing of the bridge,
making a temporary connection from the probes to the scaffold with P / F 1x16mm?

Due to the increasing of the project bridge level, it is necessary to reconstruct the complete approaches to
the bridge. There are pedestrian walkways on each side of each bridge that rise in the driveways to fit the
bridge in height. Access ramps are provided for disabled people. In order to maintain the embankment, the
construction of retaining walls at the edges of the footpaths is foreseen.

Pedestrian access reconstructions are given in the book 1.5 - BPD for reconstruction of approach to the
pedestrian bridge near "Branko" monument. The retaining walls project is given in Book 2/ 2.5.

Based on above mentioned, a special care shall be taken to the exisiting 10kV exisiting cables along the river
banks and walkpaths. Before any construction work, it is OBLIGATORY to provide manualy excavated
trenches, so the exisiting cables locations can be determinated, and accoriding to the site conditions and
construction requiremenst properly protected during the accesses and the bridge construction works.

Relocation of telecommunication infrastructure

The project limits, in addition to the reconstruction of the bridge, include the reconstruction of pedestrian
access to the bridge, thereby jeopardizing the primary infrastructure passing next to the bridge.

In order to prevent the mechanical stability and electrical safety of the existing TT cables being compromised
and to ensure the normal functioning of the TT traffic on the bridge approaches, all construction work shall
be carried out exclusively by hand without the use of mechanization.

In places that are concreted above the TT cables, the pipe 110 mm should be laid at a depth of 0.8m with
appropriate protection measures.

The protection and security of existing Tk structures and cables should be ensured prior to any construction
work.

On both sides of each bridge there are pedestrian paths that rise in the driveways, to make the bridge fit in
height, and as a result the foreseen works endanger the primary cable TT installation, which must be located
by hand excavation and then protected by wooden talps.
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NORMALNI POPRECNI PROFIL
PESACKA STAZA 6
CROSS SECTION
PEDESTRIAN PATH 6
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pedestrian path
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| DETAIL 1
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concrete

L 2, curb 12/18
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HanoMmeHa:

Ha newaukum npunasuma mocmy (pamnama)npegBugemu nocmabrbatbe
pykoxbama 3a ocobe ca unbanugumemom npema MpaBusHuky O MEXHUYKUM
CMAHGAPgUMa NAdHUPAKkA, npojekmobawa u u3epagwe objekama kojuma ce
ocuzypaBa HecMemaHo kpemate U npucmyn ocobama ca unBanugumemowm,
fguy. u cmapujum ocobama (Cn. anacHuk PC. 6p. 22/2015)

Provide instalation of handrails for persons with disabilities on pedestrian
approaches to the bridge (ramps) in accordance with the Rulebook on
Technical Standards for the Planning, Design and Construction of
Facilities ensuring Unhindered Movement and Access to Persons with
Disabilities, Children and the Elderly (Official Gazette of the RS, No. 22 /
2015)

Mpojexat napaguo / Design by: WuBectutop / Investor:
OrPAHAK UHCTUTYT 3A TPABEBWHAPCTBO )

WU p.0.0. BAHA JTYKA BEOIPALL OFILUTVHA MAPATRIH
CIVIL ENGINEERING INSTITUTE IG I.I.c. BANJA LUKA l PARACIN MUNICIPALITY
BRANCH OFFICE BELGRADE N4

OnroBopHy mpojexTaT / Chief designer: Motnue / Signature: | Haayg npojeTa / Design title:

Ana lymnh  [unn. Wex. Mpah.
Ana Dumic M.C.E.

AD
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Preparation of Project documentation for the reconstruction / replacement of three
road and four pedestrian bridges in Paracin

CapapgHuk / Associate:

Hasue nena npojekta / Design part:

Mewwaukn mocT kop "BpaHka" Ha ctaumoHaxw 5+907 peke LipHuue
Pedestrian bridge near "Branko" monument at chainage 5+9070f Crnica river
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Building permit design 09.2019

Pesuauja / Revision:
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N3ITIEQ MOCTA /
BRIDGEE%.()ES/ATION

NNEBA OBAJIA / LEFT BANK
R

VA Y/

ZANYEN

YINLUA CBETOI" CABE /
ST. SAVA STREET

PEKA LIPHMLIA / "CRNICA" RIVER

OCHOBA MO%Tﬁ1/O%RIDGE PLAN OCHOB;/

Jlnm 3a ykpyh

A MJIOYE / SLAB PLAN
R 1:100

YenunyHu num / Steel plate d=1.0cm

ewe / Secondary beam h/d=15/0.7cm

"maBHW HOCcau - AOk:K nojac

PykoxsaT newavke orpage @ 76mm T
ABHI Hocau - BepTukana Fence handrail @ 76mm
frame girder - vertical memeber .

YIULIA CBETQI CABE /
m ST. SAVA STREET

Main frame girde

[ - inclined bottom chord

AECHA OBAJIA / RIGHT BANK

Ty

YIMMUA BPAHKA KPCMAHOBUTRA /

BRANKO KRSMANOVIC STREET

YNNLIA BPAHKA KPCMAHOBU/RA /
BRANKO KRSMANOVIC STREET

¢ 129.61

OECHA OBAINA / RIGHT BANK

YNNLIA BPAHKA KPCMAHOBU/RA /
BRANKO KRSMANOVIC STREET
o
|

w

[MaBHM HOcay - ropHLM nojac : ‘**sp
Main frame girder - inclined top chord 2,860 D 2,360 D 2,360 ) 2,860
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14$29-62 -2 ool ioslioio i NIVELETALLEVELINGLINE =~ .- ° _ 3.8
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1 A ________________I___________I______-______I______ ''''''' 1 _IE
14,540 350 2,160 700, | 2160 700, 2160 700, 2160
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: lNonpeyHu Hocau / Primary beam IPE240
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| 28,600 ;
\
3 ‘s
‘rq OCHOBA TEMEJbA / FOUNDATION PLAN Dw
JIEBA OBAINA / LEFT BANK R1:100
Oce mocrta / Bridge axis | X Coordinates Y Coordinates KoopauHate nexuwTa / Bearing coordinates
z 1.1 7533305.54 4857586.13 JleBa obana / Left bank | X Coordinates Y Coordinates
YNVLIA CBETOT CABE / S 1.2 7533295.82 4857593.01 L1.1 7533304.62 4857584.82
ST SAVA STREET 1 13 7533282.20 4857602.65 - L1.2 X7(5:33306.47 Y4§57587.44
I =; /\= ecHa obana / Right bank oordinates oordinates
S I
:_ e HiE u;g?'[c:v | L2.1 7533281.27 4857601.34
S N L L __jﬁ ; 2.2 7533283.12 4857603.95 ‘T
| POS 1.1 s, N POS 1.2 ! A
| il : Nexvwre NAL 250 p-1 i Nexuwre NAL 250 p-1 : o
| lslsl B g__l.ug,%_?‘fi?@?ﬁ’fk%5.997_1._.NIME_L.E.T_A_/L.E_V_E.L_INQL_INE __________________________________ S Bearing NAL250p-1 ™ glgl | | klsls |
| <= R :C\r . < | TEEF
| o
| i i I o l
I : 1.2 : 4 - : L2 . \
L t—= —_ - | ot a —! ov ct == . . JRREN S S
Mocrojehu obanHn cry6_— 3 o ¢j'ﬁ 2 gv Bl 2
Exiting abutment | e a— o R Ny
MocTojehu Temerb , 10154 21,750 L
Existing foundation 1 I 29,780 AT }
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[bookmark: _Toc56271437]Uvod

Ovim tehničkim specifikacijama obuhvaćeni su radovi na rekonstrukciji 4 pešačka mosta u Paraćinu.



Izrada Projekta za izvođenje, kao i Projekta Izvedenog objekta je obaveza Izvođača. 



[bookmark: clan_71]Projektu za izvođenje se prilaže plan preventivnih mera, koji se izrađuje u skladu sa propisima kojim se uređuje bezbednost i zdravlje na radu na privremenim ili pokretnim gradilištima.



Projektu za izvođenje prilaže se i Program kontrole i osiguranja kvaliteta koji sadrži pregled i specifikaciju performansi svih građevinskih i drugih proizvoda kao i montažnih elemenata koji se ugrađuju u objekat, kao i opis potrebnih ispitivanja i zahtevanih rezultata kojima se dokazuje traženi kvalitet i ispunjavanje osnovnih zahteva.



Projekti se moraju izraditi  u svemu prema Zakonu o planiranju i izgradnji ("Sl. glasnik RS", br. 72/2009, 81/2009 - ispr., 64/2010 - odluka US, 24/2011, 121/2012, 42/2013 - odluka US, 50/2013 - odluka US, 98/2013 - odluka US, 132/2014, 145/2014, 83/2018, 31/2019, 37/2019 - dr. zakon i 9/2020).





Obaveza izvođača je da se prilikom izvođenja radova pridržava ovih tehničkih specifikacija, ili da prilikom izrade Projekta za izvođenje predloži izmene / dopune tehničkih specfikacija, koje će biti predmet verifikacije.



Tehničke specifikacije su sastavni deo ugovorne i projektne dokumentacije i Izvođač mora da obezbedi potpunu usaglašenost sa njima. 

Radove izvesti u svemu prema tekstualnom i grafičkom delu projekta i na osnovu tehničkih propisa i normativa za sve vrste raodva.



Pre početka radova, Izvođač je obavezan da se detalјno upozna sa projektom i da sve svoje primedbe i zapažanja, ukoliko ih ima, blagovremeno dostavi Nadzornom organu, putem građevinskog dnevnika. 

Izmene i odstupanja, koja bitno utiču na dato rešenje su dozvolјena samo uz pismenu saglasnost Projektanta i shodno odobrenju Nadzornog organa. 



Za vreme izvođenja radova Izvođač je dužan da da vodi dnevnik radova, sa svim podacima koje ovakav dnevnik predviđa (građevinski dnevnik).



Kod izvođenja radova voditi računa da se ne oštete već izvedeni radovi, odnosno postojeće instalacije. 

Materijal i oprema, koja će se upotrebiti, mora odgovarati karakteristikama datim u projektu i važećim normativima i standardima, dorada i prerada opreme i uređaja na gradilištu nije dozvolјena. 



Za ugrađenu opremu i materijal neophodno je obezbediti deklaraciju proizvođača o kvalitetu proizvoda i odgovarajuće ateste i istu podneti nadzornom organu na odobrenje.

Prilikom izvođenja radova Izvođač je dužan da sprovodi mere zaštite na radu, a prema važećim propisima i normativima. 



[bookmark: _Toc410299359][bookmark: _Toc415958828]


[bookmark: _Toc56271438]Lokacija i Obim radova

Prilikom rekonstrukcije 4 pešačka mosta u Paraćinu, predviđene su sledeće grupe radova:



		Most br.

		Zamena konstrukcije

		Potporni zidovi

		Rekonstrukcija prilaza

		Elektroinstalacije

		Telekomunikacije

		Gasovod



		1.Diletovo mlinče

		x

		x

		x

		x

		

		



		2.Kod radija “Paraćin”

		x

		x

		x

		x

		x

		x



		3.Kod hotela “Petrus”

		x

		x

		x

		x

		x

		



		5.Kod Branka

		x

		x

		x

		x

		x

		





[bookmark: _Toc56271439]Opremanje gradilišta

Izvođač će pre početka gradnje podneti nadzornom organu na uvid projekat organizacije (mehanizacija potrebna za izvršenje radova, prateći objekti i oprema, dinamički planovi itd.). 

Predviđena mehanizacija, prateći objekti i oprema i čitava organizacija građenja moraju da omoguće izvršenje radova, u potpunosti i u skladu sa projektom i ovim tehničkim uslovima, uz dinamiku koja će omogućiti izvođenje radova u roku. 

Nadzorni organ ima pravo da traži izmene u predloženom projektu organizacije, ukoliko taj projekat ne odgovara uslovlјenoj dinamici napredovanja radova i tehničkim uslovima za izgradnju ovog objekta. 

Nadzorni organ daće dozvolu za početak radova čim se uveri da su planom predviđena mehanizacija, prateći objekti, oprema i uređaji na mestu i sposobni za rad. 

U toku radova izvođač je dužan da održava u ispravnom stanju mehanizaciju, prateće objekte i opremu, tako da ne bude ugrožen ugovoreni rok i tehnički uslovi za izgradnju ovog objekta. 

Ovi radovi plaćaju se paušalno.

[bookmark: _Toc56271440]Geodetski radovi

Rad obuhvata iskolčenje trase, sva geodetska merenja u vezi sa prenošenjem podataka iz projekata na teren, ili sa terena u nacrte i održavanje iskolčenih oznaka na terenu u celom radnom procesu od početka radova do predaje svih radova investitoru. U taj rad se uklјučuje, takođe, preuzimanje i održavanje svih predatih osnovnih geodetskih snimaka i nacrta, te iskolčavanje na terenu, koje je nadzorni organ u ime investitora predao izvođaču na početku radova. 

Obim tog rada mora u svemu da zadovolјi potrebe gradnje, kontrole radova obračuna i drugih razloga, koji su potrebni radi samog rada. 

Radovi na iskolčavanju plaćaju se paušalno.

[bookmark: _Toc56271441]Čišćenje terena

Očistiti oblast pojasa oko mosta i drugih oblasti koje su u planovima predviđene za čišćenje. Odstraniti i ukloniti svo drveće, panjeve, korenje i druge slične objekte, delove zatečenih privremenih konstrukcija, prateće elemente i druge objekte neophodne da se teren očisti i pripremi za namenjenu izgradnju. Ukloniti i odložiti sve produkte i otpad koji nisu namenjeni za kasnije korišćenje  ili nisu potrebni kod izgradnje.  

Takođe, izvesti i sve ostale radove koje Nadzorni inženjer smatra neophodnim za potpunu pripremu cele projektne lokacije, prema:

a. Izravnati teren izvan granica konstrukcije radi potrebe održavanja objekata i drugih radova nakon izgradnje.

b. Potkresati drveće i šiblje u okviru eksproprijacionog (infrastrukturnog) pojasa projekta, koje je naznačeno u Ugovornoj dokumentaciji.

Cena i plaćanje predstavljaju punu kompenzaciju za sva neophodna čišćenja terena, rad angažovane opreme, odgovarajuće opremanje svih lokacija  za odlaganje otpada, nivelisanje i uredjenje terena, izuzev pozicije gde je predvidjeno posebno plaćanje ili kada su ovi troškovi uključeni uključeni u cenu drugih Ugovorenih  radova.

Kada se pozicija  direktno plaća, plaćanje će biti paušalno.

Kada Ugovorom  nije predviđeno direktno plaćanje ovih radova, Izvođač će uključiti troškove čišćenja terena u ostale Ugovorene stavke  za druge radove predvidjene Predmerom radova.
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Ovi radovi obuhvataju sva dopunska geotehnička istraživanja koja se obavlјaju pre i u toku građenja, ako to zahtevaju geološki uslovi i vrsta objekata i ako je to projektom predviđeno. U principu se ovi dopunski radovi izvode samo ako nisu izvođeni u fazi projektovanja ili ako se u toku gradnje jave nepredviđeni problemi, kao i za potrebe praćenja kontrole građenja. 

Svrha geotehničkih istraživanja je: verifikacija pretpostavki učinjenih u projektu; utvrđivanje razlika između vrsta i stanja tla (geološke sredine) prilikom izvođenja radova na iskopu i onih koji su dobijeni istraživanjem za potrebe projektovanja. 

Kako Ugovorom nije predviđeno direktno plaćanje ovih radova, Izvođač će uključiti troškove u ostale Ugovorene stavke  za druge radove predvidjene Predmerom radova.

[bookmark: _Toc56271443]Zaštita imovine 

Zaštititi i ne izmeštati infrastrukturne prepreke koje moraju ostati, kao što su kanalizacija, drenažne cevi, cevi za vodu ili gas, elektrovodovi, stubovi, zidovi, bandere, propusti u blizini, itd. U svemu prema uslovima izdatih od strane nadležnih Javnih preduzeća.

Zaštiti objekte izvedene za zaštitu od poplava prema Projektu hitnih radova zaštite Paraćina od velikih voda reke Crnice (JVP „Srbijavode“ Beograd, 2015. godina). Na mestima gde se planiranim radovima lokalno oštećuju izgradjeni objekti Mobilne opreme za zastitu od poplava predvideti tehnologiju izvođenja radova kojom se ta oštećenja svode na najmanju moguću meru i predvideti popravku takvih mesta i vraćanje u prvobitno stanje uz obavezno prisustvo predstavnika JVP „Srbijavode.

[bookmark: _Toc56271444]Završni radovi

Na površinama  između granica gradnje i spoljašnjih granica površina obuhvaćenih čišćenjem , ispuniti sve rupe i druga udubljenja, uklonitii sve gomile i grebenove. Urediti površinu tako da ima ujednačenu konturu. Obaviti ove radove bez obzira da li su nepravilnosti rezultat građevinskih radova ili su postojale i ranije.



Po završetku radova, ostaviti konstrukciju i sve okolne površine u urednom i reprezentativnom stanju, ukloniti sve privremene konstrukcije, otpad i višak materijala i ostaviti  čist prostor ispod konstrukcije tako da se nije moguće stvaranje ili taloženje nanosa.   






[bookmark: _Toc56271445]RUŠENJE POSTOJEĆE KONSTRUKCIJE

[bookmark: _Toc408844557][bookmark: _Toc410299422][bookmark: _Toc56271446]Uklanjanje delova mosta 

Nadzornom inženjeru dostaviti na odobrenje plan rušenja kojim će biti opisana oprema i metode koje će se koristiti. 

Pre početka radova na rušenju potrebno je obavestiti vlasnika instalacija prema zahtevima iz lokacijskim uslova.

Rušenje mosta obaviti u fazama i prema redosledu predviđenim u projektu.

Na  delovima mostova, kako je to označeno na planovima, koji će biti  uklonjeni, ukloniti beton konstrukcije drobilicom sa ručnim ili mašinskim upravljanjem, testerom za beton, pneumatskim ili električnim udarnim čekićima, ili metodom sečenja vodom pod visokim pritiskom. Ne koristiti eksplozive. Tamo gde beton treba biti uklonjen do projektovanih linija rušenja, koristiti testere za beton ili metode sečenja pomoću vode, koje obezbeđuju ujednačen izgled preseka. Ukoliko oprema koja se koristi ne može da obezbedi ravnomeran rez bez površinskog ljuspanja, prethodno zarezati konture rušenja malim usecima i žljebovima.  Kod sečenja pomoću vode pod visokim pritiskom, opisati način kontrole odvođenja vode i mulja, kao i mere za bezbedno prihvatanje odsečenih delova betona. 

[bookmark: _Toc408844559][bookmark: _Toc410299424][bookmark: _Toc56271447]Odnošenje materijala

Odneti i odložiti  neupotrebljivu građu, šiblje, korenje, šut i druge nepoželjne materijale nastale čišćenjem i rušenjem u skladu sa primenjivim uslovima propisanih od strane lokalne i državne regulative. Ne blokirati vodene tokove odlaganjem otpada. 

Osim ukoliko je drugačije naznačeno u Ugovoru, Izvođač ima vlasništvo nad svim pripadajućim i drugim materijalima koje je uklonio i koje će odložiti.

[bookmark: _Toc408844566][bookmark: _Toc410299431][bookmark: _Toc56271448]Merenje i plaćanje

Cena i plaćanje predstavljaju punu kompenzaciju za sve radove na rušenju  i odlaganju  šuta naznačenih konstrukcija. 

Kada se pozicija  direktno plaća, plaćanje če biti paušalno. 

Kada Ugovorom  nije predviđeno direktno plaćanje ovih radova, Izvođač će uključiti troškove uklanjanja konstrukcija u cenu za čišćenje terena,  ili u ostale Ugovorene stavke  za druge radove predvidjene Predmerom radova

[bookmark: _Toc410299441]


[bookmark: _Toc56271449]ISKOP  ZA TEMELJE I ROVOVE

[bookmark: _Toc410299442][bookmark: _Toc56271450]Opis

Ova pozicija obuhvata  iskop za temelje mosta, potporne zidove, rovove za instalacije i sl. konstrukcije. Takođe, ova pozicija obuhvata i:

1. Izvođenje i uklanjanje zagata i priboja, obloga, razupirača i slično

2. Ispumpavanje vode  ili, na drugi način, evakuaciju vode iz temelja

3. Rušenje i odlaganje šuta  postojećih objekata koji nisu obuhvaćeni drugim tačkama Predmera, radi rasčišćavanja gradilišta i omogućavanja da se izvedu projektom predviđeni radovi

4. Nasipanje, odlaganje viška materijala i izvođenje finalnog čišćenja,  u meri koliko je to potrebno za pravilno izvršenje ostalih radova. 



Tretirati sve iskopane materijale kao neklasifikovane bez obzira koji materijal se nađe pri iskopu.

[bookmark: _Toc410299443][bookmark: _Toc56271451]Bezbednost pri iskopu

Pri  iskopu rovova u dubini većoj od 1.5m pridržavati se lokalnih propisa za zaštitu na radu.  Osigurati da iskop rovova  bude dovoljno širok, kako bi moglo da se izvrši zbijanje, ispumpavanje vode ili prateća ispitivanja.

Koristiti sve dostupne geotehničke informacije pri projektovanju podgrada. 

Primeniti ove Tehničke specifikacije i sve strožije bezbedonosne standarde za iskop rovova kao minimalne Ugovorne uslove.

[bookmark: _Toc410299445][bookmark: _Toc56271452]Zagati i priboji

Svi temelji se izvode u otvorenom iskopu;  poduprti, razuprti i osigurati iskop pribojem ili zagatom. Obezbediti da zagati ili zaštitna oplata podgrade bude niža od  kote dna temelja. Obezbediti dovoljno prostora u unutrašnjosti zagata / priboja  kako bi se omogućilo postavljanje oplata, opreme za ispumpavanje vode  kao i prijem.



Izraditi privremene brane za zaštitu svežeg betona od iznenadnog podizanja nivoa vode i za zaštitu od erozije. Ne ostavljati drvenu građu ili razupirače u  iskopu  koji se protežu u masivnu konstrukciju osim kada  je  to pismeno odobrio Nadzorni inženjer.



Kod izvodjenja temelja u suvom,  Nadzorni Inženjer može zahtevati da zaštitna oplata podgrade ili da priboj budu postavljeni i do 2m  ispod nivoa dna temelja i zahtevati dovoljno pumpi za ispumpavanje vode radi održavanja relativno suvih uslova unutar iskopa.



Ako nije drugačije previđeno, po završetku radova na konstrukciji temelja, obloge kanala i slično,  ukloniti zaštitne konstrukcije ili podgrade, sa svom oplatom i razupiračima  bez ometanja betonskih radova.

[bookmark: _Toc410299452][bookmark: _Toc56271453]Iskop

[bookmark: _Toc410299453][bookmark: _Toc56271454]Uslovi kod iskopa

Iskop za temeljne jame mora da omogući  izvodjenje temeljnih stopa u punoj širini i dužini, sa punom horizontalnom podlogom, kako je prikazano u planovima. Ne zaobljavati ili zasecati uglove ili ivice stope. Iskop za temelje izvesti u svemu tako daje prihvatljivo Nadzornom  inženjeru, bez obzira na dubinu prikazanu na planovima. Kod iskopa korita za vodotok,  sići bar 1m  ispod obloge korita, kako bi se sprečilo podlokavanje,  osim u slučajevima kada se obloga korita naslanja na stenu. Gde god postoji čvrsta stenovita podloga, iskop se vrši tako da se omogući pristup i pripremi horizontalna podloga za betonske radove. Ukloniti sve  labave i raspadnute delove stene, kao ili tanke slojeve. Nadzorni inženjer vrši pregled i prima sve iskope pre izvodjenja betonskih radova.

[bookmark: _Toc410299454][bookmark: _Toc56271455]Iskopavanje zemlje

Kada treba izvesti betonske radove  u iskopu gde tlo nije stenovito, obratiti posebnu pažnju da se ne ugrozi dno iskopa i ne uklanjati temeljnu podlogu do pre neposrednog početka betonskih radova. U slučaju kada je temeljna podloga mekana ili prljava Inženjer može zahtevati produbljivanje iskopa sa popunom do projektovane kote temeljenja  odobrenim materijalom.

[bookmark: _Toc410299457][bookmark: _Toc56271456]Iskop u steni

Očistiti stene  i sve druge čvrste materijale, uklonirti sav nevezan materijal i razbiti stene do čvrste podloge.  Pored nivelisanja iskopa,  vertikalno ili horizontalno obraditi stranice iskopa,  ili formirati iskop prema uputstvu  Nadzornog Inženjera. Očistiti sve spojeve i ispuniti ih betonom ili malterom.

[bookmark: _Toc410299458][bookmark: _Toc56271457]Iskop rovova

Rovovi za instalacije  se kopaju  u dubinu do kota naznačenih projektnom dokumentacijom i u širini dovoljnoj da je moguć rad u njima.  Ukloniti zemlju koja ne ispunjava zahteve specifikacije pogodne kao materijal za zatrpavanje do dubine od 10 cm ispod projektovanog nivoa dna cevi odnosno iskopa za kanal.  Ukloniti delove stena, kamenje, ili druge tvrde grudve do dubine  od 30cm ispod kote dna cevi ili dna kanala. Ukloniti prljavštinu ili druge mekane materijale do dubine čvrste podloge. Obezbediti da strane rova budu vertikalne bar do sredine cevi, gde zemljište to dozvoljava. 

Kod instalacija  postavljenih  iznad  linije  samoniklog terena, izraditi nasip pre iskopa rova do  visine bar 50 cm iznad vrha cevi i u širini do 4 prečnika cevi i zatim iskopati rov potrebne veličine.

[bookmark: _Toc410299463][bookmark: _Toc56271458]Ispumpavanje vode

Kada se koriste pumpe radi evakuacije vode iz iskopa, voditi računa da sa vodom ne budu ispran i odneti delovi svežeg betona konstrukcije. Pumpe ne smeju da rade tokom betoniranja  ili u periodu od najmanje 24 sata nakon toga, osim ako se ne koristi odgovarajuća pumpa čija je usisna korpa odvojena od svežeg betona vodonepropusnim zidom.

[bookmark: _Toc410299464][bookmark: _Toc56271459]Zatrpavanje

[bookmark: _Toc410299466][bookmark: _Toc56271460]Opšte

Zatrpavanje treba raditi „u suvo“ gde god je moguće odvesti vodu odgovarajućom opremom.  Pod pojmom sekcija kod radova na zatrpavanju  se podrazumeva količina materijala  upotrebljena za zasipanje  u jednoj turi,  koja ne prelazi 100m  u dužinu. Zbijanje i zatrpavanje oko konstrukcija, odvojeno od instalacija, biće posmatrano kao posebna sekcija. Za nasipanje iz više faza, sekcija se neće produžiti izvan granice faze.

[bookmark: _Toc410299467][bookmark: _Toc56271461]Oprema i metode

Obezbediti standardnu opremu za evakuaciju vode  koja se sastoji, izmedju ostalog, od  površinskih pumpi, dubinskih pumpi,  bunara , cevi sa usisnim korpama i rovokopača odnosno mašina za iskop.  Primeniti standardne metode za evakuaciju vode, izmedju ostalog, preko površinskih drenažnih kanala,  koristeći tampone od peska, perforirane drenažne cevi, šahtove i sifone.

[bookmark: _Toc410299468][bookmark: _Toc56271462]Materijal za nasipanje

Nasipanje vršiti do površine postojećeg terena ili do donje ivice iskopa za konstrukciju sa nadvišenjem  za kompenzaciju očekivanog sleganja. Nadzorni inženjer može zahtevati da se za nasipanje koristi drugi materijal, a ne materijal iz iskopa. Za nasipanje koristiti samo materijale odobrene od strane Nadzornog iInženjera.

Voditi računa da teška mehanizacije ne prelazi  preko trase cevovoda sve dok se  ne izvrši nasipanje i zbijanje do završne kote zemljanih radova ili do visine od 1m iznad vrha cevi. 

[bookmark: _Toc410299469]Početak  nasipanja 

Ne nasipati oko konstrukcija sve dok to Nadzorni inženjer pismeno odobri, ali nikako pre isteka perioda od 7 dana nakon betoniranja  ili dok  beton ne postigne 75% zahtevane čvrstoće na pritisak nakon 28 dana. 

[bookmark: _Toc410299470][bookmark: _Toc56271463]Nasipanje i zbijanje

Nasipati u horizontalnim slojevima ne prelazeći 30 cm zbijene debljine, delovima iznad nivoa vode, iza potpornih zidova, krilnih zidova, naglavica  stubova, ispod lukova cevi, oko propusta i cevovoda. Kada se nasipa u vodi,  zbiti ga.

Izvođač može da nasipa i u debljim slojevima od 30cm, ako, van iskopa koji se nasipa, uradi probni nasip koji mora imati zahtevanu zbijenost. Obavestiti Nadzornog inženjera pre početka izrade probne sekcije nasipa.  Probna sekcija se radi u dužini jednog seckije. Izvršiti 5 kontrolnih testiranja na slučajno odabranim delovima probne sekcije. Svi testovi moraju zadovoljiti zahtevanu zbijenost i biti overeni od strane Nadzornog inženjera. Ako kontrolni testovi ne ne zadovolje ili nisu primljeni/overeni od strane Nadzornog inženjera Izvodjač može nasuti novu probnu sekciju. Tehnologija nasipanja u slojevima zbijene debljine od 30cm. Može se primeniti bez ograničenja.

[bookmark: _Toc410299483][bookmark: _Toc56271464]Merenje i plaćanje

Kada je Predmerom  predviđeno direktno plaćanje za radove na iskopu, i vrši se po jedinici mere, količine iskopa biće  merene na licu mesta metodom poprečnog preseka. Zapremina iskopa po kubnom metru, kao osnova za plaćanje, je materijal iskopan ispod linije samoniklog tla ili dna korita vodotoka, ali bez raskrčavanja terena. Obračunska količina kod iskopa za temelje predstavlja zapreminu  iskopa sa vertilanim zidovima i u širini koja je za 30cm sa svake strane veća od dimezija temelja, i prati konturu temelja. Za cevi u rovu, obračunska širina je prečnik cevi plus 60cm.

Plaćanje za radove u ovom Poglavlju, kada je predviđeno, vrši se po m3.
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[bookmark: _Toc408854213][bookmark: _Toc410299519][bookmark: _Toc56271465]ŠIPOVI

[bookmark: _Toc56271466]Obim i sadržaj radova

Ova pozicija radova je  Projektom predviđena samo kod  mosta br.2.

Radovi obuhvaćeni ovom tačkom Tehničkih uslova sastoje se u obezbeđivanju svih materijala, postrojenja, opreme i radne snage i u izvođenju svih operacija u vezi sa izradom betonskih šipova velikog prečnika, na suvom ili na vodi, u skladu sa uslovima ugovora i u punoj saglasnosti sa ovom tačkom Tehničkih uslova i odgovarajućim crtežima.

[bookmark: _Toc56271467]Način  izrade  šipova

Projektom su predviđeni betonski šipovi prečnika 800 mm, već kako je naznačeno u odgovarajućim crtežima, i koji se rade u zemlјištu uz kopanje u cevima celom visinom. Prečnici šipova su definisani spolјnim prečnikom cevi i moguća povećanja šipova za vreme ugradnje betona neće se uzimati u obzir za merenje ili povećanje dozvolјene nosivosti šipova. Izvođač radova dužan je da pruži potpune detalјe o sistemu pobijanja šipova koji namerava da primeni, uklјučujući i specifikaciju materijala i metod izrade šipova. S obzirom na značaj izrade šipova velikog prečnika, jedan inženjer od strane izvođača radova, specijalizovan za taj posao, mora da bude prisutan na gradilištu za svo vreme izvođenja ovih radova. Ukoliko izvođač radova želi da izradi šipove prečnika različite od prečnika prikazanog na crtežima, mora da podnese projektantu i nadzornom organu na odobrenje detalјne planove i proračune. Ako se izda odobrenje za izradu, upotrebu šipova prečnika koji zahteva proširenje temelјa, trošak za takva proširenja snosiće samo izvođač.

[bookmark: _Toc56271468]Oprema

Oprema koju izvođač radova želi da koristi mora u potpunosti da odgovara prihvaćenom sistemu izrade šipova. Mora da pruži najveću moguću garanciju u pogledu preciznosti izrade šipova, minimalno remećenje susednog zemlјišta, kontinuitet šipova i kvalitet betona. Radna cev mora da bude potpuno ravna. Svaki nastavak se zavaruje da bi bio nepropustlјiv.

[bookmark: _Toc56271469]Materijali

Beton, cement, agregat, voda i aditivi moraju biti u skladu sa poglavlјem PROIZVODNJA I TRANSPORT BETONA  ovih Tehničkih specifikacija, odnosno sa napomenama datim u projektu. Sadržaj cementa ne sme da bude manji od 400 kg/m3  betona kada se betoniranje izvodi pod vodom. Konzistencija mora da je takva da beton ravnomerno ističe iz levka za betoniranje a vrh levka mora da bude stalno ispod površine betona.



Čelik za armaturu mora da bude uskladu sa odgovarajućim poglavljem ovih Tehničkih uslova, odnosno sa napomenama i detalјima datim u projektu. Armaturni koš spušta se u pravilan položaj pre početka betoniranja. Treba voditi računa o obezbeđenju propisanog zaštitnog sloja armature. Mora se pripremiti nekoliko dodatnih šipki koje dovolјno štrče iznad nivoa vode unutar cevi da bi se olakšalo praćenje armaturnog koša za vreme betoniranja.

[bookmark: _Toc56271470]Iskop

Pri iskopu i utiskivanju cevi, ne sme se remetiti susedno tla i izazivati hidrauličko zarušavanja tla na dnu bušotine. Cev u svako doba mora biti ispunjena vodom, do nivoa koji je viši od nivoa zemlјišta ili vode spolјa ukoliko to uslovlјavaju geotehnički uslovi terena. Kada se iskop vrši grajferom, mora se voditi računa o tome da se prilikom kopanja ne izazove usisavanje sa donje strane, kada se grajfer podiže. Na dozvolјava se spuštanje cevi ispiranjem vodenim mlazom kao pomoć iskopu. Dno cevi mora uvek biti niže od dna bušotine. Dno završene bušotine mora da bude čisto i da ima horizontalnu površinu. Pošto se očisti dno bušotine, izvođač je dužan da izvrši najmanje dva standardna opita penetracije u svakoj bušotiti. Oprema i metod za izvođenje opita podležu odobrenju nadzornog organa i opit se mora izvršiti u njegovom prisustvu. Ukoliko se šipovi rade za potporne građevine ovaj opit nije potreban. Na osnovu rezultata standardnog opita penetracije, nadzorni organ primiće bušotinu ili odlučiti, ako treba, da se spusti do veće dubine. U poslednjem slučaju, čišćenje i opit moraju se ponoviti za novu visinu dna. Kada se nadzorni organ složi da je dno bušotine na koti gde je nosivost tla dovolјna i da je čišćenje pravilno izvršeno pismeno će primiti bušotinu. Ovo odobrenje neće osloboditi izvođača bilo koje od njegovih odgovornosti.

[bookmark: _Toc56271471]Betoniranje

Betoniranje mora da započne čim je to moguće po prijemu iskopa i montaže armaturnog koša. Ako se sa betoniranjem ne započne u roku od četiri sata od čišćenja dna bušotine, čišćenje se mora ponoviti. Šip se mora izbetonirati bez radnih nastavaka. Betoniranje pod vodom izvesti metodom levka za betoniranje.

Nivo vode u unutrašnjosti cevi mora održava se  na konstantnoj visini, dovolјno iznad visine zemlјišta ili vode izvan cevi. Za vreme betoniranja cev se mora polako izvlačiti, bez podizanja armature. Površina betona unutar cevi mora se u svako doba držati na dovolјnoj visini iznad dna cevi kako ne bi došlo do smanjenja preseka šipa i prodiranja vode. Prilikom određivanja na kom će se odstojanju površina betona održati iznad dna cevi vodi se računa o tome da količina betona ispod dna cevi bude veća nego unutar cevi.

Samo je izvođač odgovoran da betonira sve dok površina nanesenog betona ne bude dovolјno visoka iznad teoretske visine prekida, kako je to naznačeno na crtežima, a da bi se obezbedilo da sav beton ispod kote prekida postigne propisani kvalitet. Pošto se iskopa temelјna jama i izradi tampon-sloj betona, šipovi se moraju obraditi na kotu teoretskog prekida. Šipke armature se ne smeju oštetiti. U slučaju prekinutih, naprslih ili nepravilno postavlјenih šipova, moraju se ugraditi dodatni šipovi, o trošku Izvođa ča, koji će snositi i troškove za posebne konstrukcije potrebne za novonastalu situaciju. Pre nego što počne izrada šipova, izvođač na gradilištu mora da ima opremu i kvalifikovano osoblјe za bušenje jezgra za celu dužinu šipa. Bušenje jezgra će biti potrebno kada beton ili nepravilnosti nastale za vreme radova ukažu na to da kvalitet šipa odstupa od propisanog standarda. Nadzorni organ odlučiće da li i kada bušenje jezgra treba da se izvrši; takođe, ispitivanje jezgra mora se izvršiti prema uputstvima nadzornog organa. Nadzorni organ pismeno će odobriti svaki šip. Nikakav nastavak rada, na bilo kojem temelјu, ne sme se započeti dok se svi šipovi na prethodnom temelјu ne odobre.

[bookmark: _Toc56271472]Tolerancije

Za vreme bušenja, izvođač proverava položaj i nagib šipova i podnosi evidenciju nadzornom organu na odobrenje. Položaj glave šipa ne sme prelaziti 5% prečnika šipa, a ne više od 5 cm u poređenju sa crtežima. Nagib šipa ne sme prelaziti 1 % na dužini šipa ispod površine zemlјišta.

[bookmark: _Toc56271473]Dnevnik  rada

Za vreme izrade šipova svaka se bušotina mora opisati u zapisniku: uneti tip zemlјišta za svaki sloj, zapažanja koja se odnose na pojavu ili gubitak vode u bušotini i prepreke na koje se naiđe. Izvođač je dužan da vodi i čuva kompletnu evidenciju izrade svakog šipa i da je  podnese nadzornom organu na odobrenje. Ova evidencija predaje se investitoru pri tehničkom prijemu objekta. Ova evidencija treba da pokaže: vreme početka i završetka radova na šipu, donju kotu cevi, nivo armature i nivo vode ako je ima, početak i kraj betoniranja, količinu ugrađenog betona, a pri vađenju cevi i visinu betona unutar cevi pre i posle svakog stepena podizanja.



[bookmark: _Toc56271474]Merenje i plaćanje

Količina koja će se platiti izvođaču po ugovorenoj jediničnoj ceni je broj m1 izvedenog šipa zavisno od prečnika šipa i kako to odobri nadzorni organ. Višak betona u podnožju šipa, bilo kakvo povećanje prečnika i višak u glavi šipa neće se meriti i smatraće se obuhvaćenim pozicijom betona za šipove prema predračunu.



Za količinu određenu na opisani način izvođaču će se platiti po ugovorenoj jediničnoj ceni koja predstavlјa punu naknadu za nabavku svih materijala, postrojenja i opreme, kao i radnu snagu potrebnu za izvođenje svih operacija na suvom ili na vodi u vezi sa izradom betonskih šipova prema odredbama ove tačke Tehničkih uslova. Ispitivanje nosivosti šipova platiće se paušalno, u skladu sa odgovarajućom pozicijom predračuna, a to plaćanje obuhvata punu naknadu za svu opremu, materijale, radnu snagu i sve uzgredne poslove


[bookmark: _Toc56271475]PROIZVODNJA I TRANSPORT BETONA

[bookmark: _Toc408854214][bookmark: _Toc410299520][bookmark: _Toc56271476]Opis

Koristiti beton koji se sastoji od mešavine portland cementa, agregata, vode, i gde je navedeno, dodacima, pucolanom i mlevenom granuliranom šljakom iz visoke peći. Dostaviti beton od portland cementa na gradilište u sveže izmešanom, nestvrdnutom stanju. Obezbediti beton iz proizvodnog pogona koji je odobren od strane Inženjera i zadovoljava kontrolu kvaliteta (KK) iz odredbi ovog Poglavlja. Ako je odobrenje proizvodnog pogona suspendovano, Izvođač je jedini odgovoran za pribavljanje nabavke od drugog proizvođača ili da sačeka novo odobrenje prvobitnog proizvođača betona pre postavljanja betona drugog proizvođača na projektu. Nema izmena u trajanju ugovora ili datuma završetka radova. Snosiće se svi troškovi zbog odlaganja i drugi troškovi koji su u vezi sa odobrenjima prozvođača betona.

[bookmark: _Toc408854215][bookmark: _Toc410299521][bookmark: _Toc56271477]Materijali

Ne koristiti materijale koji sadrže veće grudvice, pokoricu ili su zamrznuti, ili koji su zagađeni škodljivim materijalima. 



Cement

U strukturnom betonu koristite samo vrste cementa koji su predviđeni za sve uslove životne sredine. Projekt betona za okruženje koje je agresivno može da bude zamenjen projektom  za manje agresivno stanje. 



Pucolani i šljaka

Koristite po nahođenju, na bazi odgovarajuće težine, pepeo, silikate i alumosilikate, metakaolin, druge pucolane, i šljakaste materijale kao zamenu za cement u svim klasama betona sa sledećim ograničenjima:



1. Маsivni beton

a. Pepeo  - obezbediti da količina cementa zamenjena pepelom je 18 % do 50% po težini, osim gde se očekuje podizanje temperature jezgra iznad 70°C . Kada se očekuje povećanje temperatura pri vezivanju betona iznad 70°C , procenat pepela mora biti od 35% do 50% po težini .

b. Šljaka - obezbediti da količina cementa zamenjena šljakom je 50% do 70% po težini. Obezbediti da je šljake 50% do 55% od ukupnog cementnog sadržaja po težini od ukupnog cementnog materijala kada se koristi u kombinaciji sa silikatnim mineralima i / ili metakaolinom.

c. Za blago i umereno agresivnim sredinama obezbediti da postoji najmanje 20% pepela po težini i 40% portland cementa po težini za mešavinu koja sadrži portland cement pepeo i šljaku.



2. Konstrukcije i temelji



a. Pepeo - obezbediti da količina cementa zamenjena pepelom je 33 % do 37 % od težine.

b. Šljaka - obezbediti da količina cementa zamenjena šljakom bude 58% do 62 % od težine.



3. Za sve ostale upotrebe betona koji nisu pokrivene u 1. i 2. ovog člana



a. Pepeo - obezbediti da količina cementa zamenjena pepelom je 18 % do 22% od težine.

b. Šljaka - obezbediti da količina cementa zamenjena šljakom bude 25 % do 70% u blago i umereno agresivnim sredinama , a 50% do 70% od težine kada se koristi u izuzetno agresivno sredinama .

c. Kao mogućnost u blago i umereno agresivnim sredinama obezbediti da postoji najmanje 20% pepela po težini i 40% portland cementa po težini za mešavinu koja sadrži portland cement, pepeo i šljaku.



Klasifikacija agregata

Proizvesti sav beton koristeći max 30mm veličinu zrna agregata. Uz saglasnost Inženjera, Inženjer će razmotriti zahtjeve za odobrenje klasifikacije pojedinačno. Dostaviti dovoljno statističkih podataka za uspostavljanje kvaliteta proizvodnje i jednoobraznost predmetnih agregata i uspostaviti kvalitet i uniformnost proizvedenog  betona. Obezbediti  da maksimalna veličina krupnog agregata ne ugrožava prostor između armature koji je dat za armirani beton u EN 1992.



Zahtevi aditiva

Aditivi će zadovoljiti zahteve ovog podčlana. Hemijski aditivi koji nisu obuhvaćeni u 

ovom podčlanu moraju biti odobreni od strane Inženjera. Podneti statističke dokaze, koji su uspešno isprobani u laboratoriji i na terenu i koji dokazuju poboljšan kvalitet betona ili upotrebne karakteristike. Ne koristiti dodatke ili aditive koji sadrže kalcijum hlorid (ni u sirovinama ni upotrebljene u toku procesa proizvodnje) u armiranom betonu. 



Plastifikatori  / Aditivi za usporavanje vezivanja (Retarderi)

Koristiti plastifikatorea ili aditive i dodatke za usporavanje vezivanja. Koristiti u skladu sa preporučenim dozama od strane proizvođača .



Aditivi za aeraciju

Koristiti aditive za aeraciju u svim smesama betona osim kod betonskih kontra tegova.

Superplastifikatori i aditivi za modifikaciju viskoziteta visokog opsega (HRWR)



Aditivi za sprečavanje korozije (Inhibitori korozije)

Koristiti samo betone koji sadrže cement, pepeo ili šljaku, i plastifikatore ili superplastifikatore, da prilagode vreme vezivanja betona. Obezbediti da su svi aditivi kompatibilni sa inhibitorima korozije.

[bookmark: _Toc408854216][bookmark: _Toc410299522][bookmark: _Toc56271478]Kontrola kvaliteta 

[bookmark: _Toc408854217][bookmark: _Toc410299523][bookmark: _Toc56271479]Opšte

Izraditi Plan kontrole kvaliteta (PKK). Preuzeti odgovornost za ispunjavanje uslova iz odobrenih PKK i ugovorne dokumentacije. Obezbediti da PKK obuhvata neophodne uslove za kontrolu kvaliteta betona. Aktivnosti kontrole kvaliteta obavlja Izvođač kako bi Inženjer bio uveren da materijali, metode, tehnike, osoblje, procedure i procesi  tokom proizvodnje ispunjavaju propisane uslove. 

[bookmark: _Toc408854218][bookmark: _Toc410299524][bookmark: _Toc56271480]Projekat betona

Obezbediti da se beton proizvedi u skladu sa odobrenim Projektom betona, u homogenoj masi bez mehurova i grudvica. Istovarivanje betona se izvodi  na način odobren od strane Inženjera. Izvesti ogledne serije kako bi se osigurala kompletna i temeljna ugradnja u složenim elementima, kada to zatraži Inženjer. Ne ugrađivati betone različitog sadržaja koji se nominalno mogu kombinovati.

[bookmark: _Toc410299526][bookmark: _Toc56271481]Dostava sertifikata

Obezbediti da se dostavni formular preda  uz svaku turu betona pre istovara na mesto ugradnje. Obezbediti  da su materijali i količine materijala zabeleženi na dostavnici. Dostavnica treba da sadrži sledeće informacije:

· Klasu isporučenog betona

· Zapreminu isporučenog betona

· Vreme utovara u mikser

· Vreme dolaska na gradilište

· Vreme za koje je beton kompletno istovaren

· Broj obrtaja miksera po dolasku na gradilište 



Potpisati dostavnicu koja dokazuje da maksimalni odobren vodocementni faktor nije prekoračen, zbog bilo kakvih korekcija na gradilištu i da je dostavljena tura betona ugrađena u skladu sa ugovorom.

[bookmark: _Toc410299528][bookmark: _Toc56271482]Mešanje i dostavljanje betona

[bookmark: _Toc410299529][bookmark: _Toc56271483]Opšti zahtevi 

Sve mešalice za beton treba da rade sa brzinama i zapreminama prema uputstvu proizvođača.

Koristite mešalice sa dovoljnim kapacitetom da se spreče kašnjenja koja mogu biti štetna za kvalitet radova. Uverite se da je tačnost opreme dozatora u skladu sa uslovima iz ovog člana.

[bookmark: _Toc410299532][bookmark: _Toc56271484]Betoniranje po hladnom vremenu

Ne proizvoditi beton kada je temperatura vazduha ispod 7°C i sa tendencijom pada. Izvođač može proizvesti i ugraditi beton kada temperatura vazduha u hladu, a na udaljenosti od izvora veštačkog toplote, 5°C ili viša. Zaštititi svež beton od smrzavanja dok beton dostigne minimalnu otpornost na pritisak od 10MPa osim ako nije u pitanju beton koji se neguje zagrevanjem.

[bookmark: _Toc410299533][bookmark: _Toc56271485]Betoniranje u letnjim uslovima

Betoniranje u letnjim uslovima se definiše kao proizvodnja, ugradnja i nega betona kada temperatura betona pri ugradnji prelazi 30°C ali je manja od 35°C .

Ukoliko su ugrožene mere betoniranja u toplom stanju, odbaciti beton koji prelazi 30°C u trenutku ugradnje. Bez obzira na preduzete posebne mere, odbaciti beton preko 35°C. Predvideti temperaturu betona u trenutku ugradnje i sprovesti mere betoniranja u letnjim uslovima kako bi se izbegao prekid radova.

[bookmark: _Toc410299534][bookmark: _Toc56271486]Vreme transporta

Ispoštovati sledeće maksimalno dozvoljeno vreme između početnog ubacivanja vode u mešalicu i ugradnje betona:

· 60 minuta

· 90 minuta, kada se koriste aditivi za smanjivanje i usporavanje vezivanja vode

[bookmark: _Toc410299536][bookmark: _Toc56271487]Uzorci sa lokacije

Obezbediti uzorke sa mesta konačne ugradnje. Gde se korpe za beton koriste za istovar betona direktno do mesta ugradnje ili u levak „tremie“ cevi, uzorci se uzimaju prilikom otvaranja korpe. Kada beton odlazi direktno iz miksera u korpu, sa minimalnim protekom vremena pre pražnjenja korpe, uzorci mogu se uzeti iz miksera. Gde transportne trake, korita, pumpe, ili kanali se koriste za istovar betona direktno do tačke ugradnje ili u levak tremi cevi, uzorci se uzimaju na izlaznoj tački istovara.

[bookmark: _Toc56271488]Uzorkovanje i testiranje

[bookmark: _Toc410299539][bookmark: _Toc56271489]Opšte

Izvršiti testiranje plastičnih svojstava i izliti 3 cilindra za kontrolu kvaliteta za svaku partiju strukturalnog betona koji se ugradjuje. Uzeti ove uzorke nasumično za svaku partiju. Nadzorni Inženjer može takođe uzeti "kontrolni" cilindar od svakog uzorka za verifikaciju. Obezbediti postrojenja za negu koja imaju kapacitet da zadrže sve uzorke kontole kvaliteta, verifikaciju, i nezavisnu verifikaciju većeg broja cilindara istovremeno. Svi cilindri će biti jasno zavedeni. Dostaviti sve uzorke u postrojenje u skladu sa EN. U isto vreme, Nadzorni inženjer može dostaviti uzorke u nezavisno postrojenje za negu betona. 

Testirati uzorke na čvrstoću na betonu starosti od 28 dana u prisustvu Nadzornog inženjera.

[bookmark: _Toc410299540][bookmark: _Toc56271490]Učestalost testova kontrole kvaliteta uzoraka

Kao minimum, uzimaju se uzorci i probni beton za svaki projekat betona radi provere vodocementnog faktora, sadržaja vazduha, temperature, sleganja i čvrstoće na pritisak u skladu sa frekvencijom uzimanja uzoraka: 50m3, ili proizvodnja jednog dana, šta god da je manje. Inženjer će nasumično uzeti kontrolne uzorke jedan od svake četvrte uzastopne partije, a može obavljati i dodatne nezavisne testove kontrole. Sve aktivnosti kontrole kvaliteta, proračuna i inspekcije će biti nasumično potvrđeni od strane Nadzornog inženjera. 

[bookmark: _Toc410299542][bookmark: _Toc56271491]Definicija čvrstoće betona

Test čvrstoće partije betona se definiše kao prosek testova čvrstoće na pritisak na tri cilindra izlivena iz istog uzorka betona iz partije.

[bookmark: _Toc410299543][bookmark: _Toc56271492]Prihvatanje očvrslog betona 

Očvrsli  beton će biti prihvaćen ili odbijen na osnovu rezultata ispitivanja čvrstoće. Ne odbacuje se odmah rezultat testa čvrstoće cilindara koji je podbacio, već se ispituju kontrolni uzorci (ako su uzeti).  Inženjer će prihvatiti na puno plaćanje onih partija betona gde su rezultati jednaki ili veći od odgovarajuće odredjene minimalne čvrstoće.

[bookmark: _Toc410299544][bookmark: _Toc56271493]Procedura revizije

Nadzorni Inženjer  može pokrenuti reviziju uzorkovanja i metoda ispitivanja. Procedure revizije mogu se sastojati od, ali ne moraju biti ograničene na, preispitivanje uzorkovanja i ispitivanja svežeg betona, obračun vodocementnog faktora, rukovanje cilindrima, proceduru nege betona i testiranje čvrstoće na pritisak. Možda će biti potrebno uzimanje uzoraka iz očvrslog betona.

Izvođač snosi sve troškove odlaganja i druge troškove u vezi sa suspenzijom plana kontrole kvaliteta i ponovnog odobrenja.

[bookmark: _Toc410299545][bookmark: _Toc56271494]Beton u malim količinama

Kada projekat ima ukupnu količinu betona manju od 50m3, beton će biti prihvaćen na osnovu zadovoljavajuće čvrstoće prema kontroli kvaliteta cilindara. Izvodjač daje potvrdu-izjavu Nadzornom inženjeru  da je beton doziran i ugradjen u skladu sa dokumentima ugovora. Nadzorni inženjer može sprovesti nezavisno  testiranje. 



[bookmark: _Toc408854220][bookmark: _Toc410299559][bookmark: _Toc56271495]BETONSKE KONSTRUKCIJE

[bookmark: _Toc408854221][bookmark: _Toc410299560][bookmark: _Toc56271496]Opis

Izgraditi betonske konstrukcije i druge betonske elemente, sa izuzetkom sporednih betonskih konstrukcija.

Beton može biti proizveden na licu mesta, u fabrici betona ili proizveden u fabrici za prefabrikovane betonske proizvode. 

[bookmark: _Toc408854223][bookmark: _Toc410299562][bookmark: _Toc56271497]Skele i oplate 

[bookmark: _Toc408854224][bookmark: _Toc410299563][bookmark: _Toc56271498]Planovi

Na zahtev Nadzornog Inženjera, izraditi detaljan plan skele i oplate. Izvođač je odgovoran za rezultate dobijene primenom ovih planova.

[bookmark: _Toc408854225][bookmark: _Toc410299564][bookmark: _Toc56271499]Projektovanje i montaža

Projektovati i izraditi sve skele i oplatu tako da budu dovoljno čvrste i da prime opterećenja bez primetnog sleganja ili deformisanja. Koristiti špindle ili klinove od tvrdog drveta da izravnaju sleganje u potpornoj konstrukciji, bilo pre ili tokom betoniranja. Ukoliko bude ugrožena nosivost  ili se pokažu neodgovarajuća sleganja ili distorzija, zaustaviti radove, ukloniti svu konstrukciju koja je pogođena time i ojačati skele i oplate pre nastavka radova. Poduprti skelu koja ne može biti odgovarajuće temeljena. 

[bookmark: _Toc408854227][bookmark: _Toc410299566][bookmark: _Toc56271500]Oplate

[bookmark: _Toc408854228][bookmark: _Toc410299567][bookmark: _Toc56271501]Opšte

[bookmark: _Toc408854229]Obezbedite oplate, drvene ili metalne, koje ispunjavaju sledeće uslove: (a) spoljno podupiranje i osiguranje spregovima gde je to izvodljivo; (b) da je čvrsta i bez eventualne plastifikacije; (c) adekvatne nosivosti da primi beton bez deformacija između nosača i bez vidljivih deformacija i u odnosu na projektovane ose, konture ili preseke prikazane u Tehničkoj dokumentaciji. Projektovati oplate koje mogu primiti dodatne sile od vibriranja bez očiglednog odstupanja od željenog oblika i položaja. Izgraditi oplate sa spojevima koji ne dozvoljavaju “curenje” maltera. U slučaju oplata od drveta, izraditi ih od prefabrikovanih drvenih tabli ili odgovarajuće obložene rezane građe. Podići sastavljene oplate tako da se dobije omalterisana betonska površina, sa glatkom, ujednačenom završnom obradom. Obezbediti mere kojima će oplate biti uklonjene bez oštećenja betonskih površina. Uklonite blokove i podupirače zajedno sa oplatama i ne ostavljati ni jedan deo oplate u betonu. Koristite isti način oblikovanja za sve slične poslove tokom radova. Gde god je moguće, koristiti odgovarajuću šper-ploču.

[bookmark: _Toc410299568][bookmark: _Toc56271502]Inspekcije i odobrenja

[bookmark: _Toc408854230]Ne betonirati u oplati koja nije prekontrolisana i odobrena. Iako je Nadzorni inženjer primio oplatu, Izvođač  je odgovoran da obezbedi odgovarajuće betonske površina bez oštećenja i deformacija. Obratiti posebnu pažnju na zatege i podupirače. Tamo gde se primeti da je oplata nezavoljavajuće poduprta ili izrađena, stati sa radovima i izvršiti popravke tako da ih Nadzorni Inženjer prihvati.

[bookmark: _Toc410299569][bookmark: _Toc56271503]Materijali za oplate

[bookmark: _Toc408854232]Za sve površine, koristiti građu koja ima minimum 20mm debljine, obloženu, bez rupa od čvorova, ispalih čvorova, pukotina, rascepa i drugih defekata. Urediti tako razmake vertikalnih ukrućenja, gredica i horizontalnih ukrućenja da se ne mogu pojaviti krivljenja ili izbočine, odnosno da se dobiju ravne betonske površine. Korisititi samo strukturno zdravu drvenu građu.

[bookmark: _Toc410299571]

Obloge unutar oplate

[bookmark: _Toc408854233]Koristiti obloge od trajnog materijala, otpornog na abraziju i na uticaj vode. Koristiti obloge sa tvrdom površinskom teksturom koje će površinama betona dati glatku, ujednačenu teksturu, bez zrnastih tragova, šara ili fleka. Upotrebiti oblogu odgovarajuće debljine kako bi se uklonio odraz nepravilnosti, nepoželjnih šara i tragova koje se mogu posledično javiti na površinama betona.  Zameniti obloge prema potrebi da bi se dobila ravnomerna tekstura betonskih površina. Koristiti obloge u velikim tablama i sa adekvatnim, čvrstim spojevima koji su logično raspoređeni. Neophodno je odobrenje Nadzornog Inženjera za raspored obloge. Ne koristiti obloge koje su zakrpljene. Koristiti obloge istog porekla, odnosno proizvođača.

[bookmark: _Toc410299572]

Šper-ploča

[bookmark: _Toc408854234]Izvođač može koristiti šper-ploču ne tanju od 16mm debljine, izrađenu sa vodootpornim lepkom i zaštićenom odobrenim nepropusnim premazom. Ne koristiti delove sa izbočenim slojevima i nepravilnim ivicama.

[bookmark: _Toc408854235][bookmark: _Toc410299574][bookmark: _Toc56271504]Ivice betonskih elemenata

[bookmark: _Toc408854236]Primeniti oplatu tako da se dobiju oborene spoljne i unutrašnje ivice betonskih preseka. Koristiti obrađene trougaone lajsne uniformnih dimenzija 20 sa 20m. Izvođač može koristit plastične ili metalne lajsne tako da one obezbeđuju uniformnu, glatku površinu ivica betona, bez šupljina.

[bookmark: _Toc408854239][bookmark: _Toc410299578][bookmark: _Toc56271505]Priprema i čišćenje

Pre početka betoniranja, moraju biti ispunjeni sledeći uslovi o stanju oplate:

a. Tretirati sve oplate odobrenim oplatnim uljima pre betoniranja. Ne koristiti materijale koji prianjaju ili menjaju boju betona

b. Očisititi oplate od cementnog mleka od prethodne upotrebe, kao i od sve prljavštine, piljevine, strugotine, ostatak  zatega od žice i drugih naslaga

c. Očistiti i obezbediti sve otvore za inspekciju i čišćenje

 

[bookmark: _Toc408854247][bookmark: _Toc410299586][bookmark: _Toc56271506]Barbakane

Obezbediti barbakane na svim obalnim stubovima, potpornim zidovima i propustima koji su preko 1,5m visine. Neka barbakane budu prečnika najmanje 75mm i udaljene ne više od 3m. Postaviti izlive tik iznad linije zemljišta na licu obalnih stubova i potpornih zidova. Kod propusta, postaviti barbakane približno 15cm iznad vrha podne ploče. Unutrašnje krajeve barbakana prekriti žičanom mrežom i najmanje 0,1m3 čistog, lomljenog kamenja ili šljunka, postavljenog tako da dozvoli drenažu ali u isto vreme spreči ispiranje finih čestica. Na približno 15cm ispod unutrašnjih krajeva barbakana, sprovesti kolonu čistog, lomljenog kamena ili šljunka najmanje 0,1m2 uz zadnju stranu zida do površine zemljišta.     

[bookmark: _Toc408854248][bookmark: _Toc410299587][bookmark: _Toc56271507]Betoniranje

[bookmark: _Toc408854255][bookmark: _Toc410299594][bookmark: _Toc56271508]Opšti uslovi betoniranja

Ne betonirati pre nego što Izvođač dobije odobren plan kontrole kvaliteta u skladu sa Specifikacijama. Kod betoniranja, beton izliti  što je moguće bliže konačnom mestu izgradnje.  Ne stavljati velike količine betona na jedno mesto i onda ga razlivati i obrađivati  ga duž oplate. Posvetiti posebnu pažnju ispunjavanju svakog dela oplate, sklanjanju krupnog agregata sa površine i stavljanju betona ispod i između armaturnih šipki bez da ih poremete. 

Korisiti metod i način betoniranja kojim se izbegava mogućnost segregacije ili izdvajanja agregata. Ukoliko Nadzorni inženjer utvrdi da je kvalitet betona na finalnoj poziciji nezadovoljavajući, ukloniti ga i prekinuti betoniranje ili prilagoditi način betoniranja sve dok Nadzorni Inženjer ne utvrdi da je kvalitet betona odgovarajući. 

U dodiru sa betonom koristiti metalna ili otvorena korita obložena metalom i creva bez aluminijumskih delova. Na mestima gde ima slobodnog pada betona većeg od 1,5m, betonira se kroz cevi, korita, oluke, od metalnih limova ili druge odobrene materijale. Korita, oluke ili cevi kombinovane dužine od više od 10m koristiti samo uz odobrenje Inženjera. Održavati sva korita, oluke, cevi čistim i bez sloja stvrdlog betona temeljnim ispiranjem vodom posle svakog betoniranja ili po potrebi, češće.  

Pre betoniranja svu oplatu ili  iskope za beton fundamenata ovlažiti. Ukoliko je potrebna dodatna voda, ravnomerno je isprskati pre betoniranja, po nalogu Inženjera. Ne betonirati preko smrznute podloge. Izvođač moće upotrebiti izolacioni sloj protiv vlage umesto kontrolisanja stepena vlažnosti temelja, kada to dozvoli Nadzorni inženjer.

[bookmark: _Toc408854249][bookmark: _Toc410299588][bookmark: _Toc56271509]Temperaturna ograničenja

[bookmark: _Toc408854250][bookmark: _Toc410299589]Betoniranje tokom hladnog vremena

Ne betonirati kada je temperatura betona na mestu gradnje ispod 5°C.

Tokom perioda nege betona, ukoliko lokalna metereološka služba predviđa da će ambijentalna temperatura pasti ispod 0°C u toku 12h ili manje, ili ispod -5°C za manje od 4h, pokriti konstrukciju na takav način da se beton i vazduh u pokrivenom delu održavaju na temperaturi iznad 15°C

u periodu od 3 dana nakon betoniranja ili dok beton ne dostigne minimu čvrstoće na pritisak od 1,0kN/cm2. Pretpostaviti sve rizik u vezi sa betoniranjem i negovanjem betona. Iako Nadzorni Inženjer može odobriti betoniranje, Izvođač je odgovoran za zadovoljavajući rezultat. Ako se utvrdi da postavljeni beton nije zadovoljavajući, skinuti, ukloniti i zameniti beton bez troškova po Investitora.

[bookmark: _Toc408854251][bookmark: _Toc410299590]

Betoniranje tokom toplog  vremena

Kada temperature betona prilikom ugradnjepređe 25°C u smešu za beton dodati usporivač vezivanja ili plastifikator.

Poprskati čeličnu armaturu i metalne oplate svežom hladnom vodom pre betoniranja na način koji je Nadzorni inženjer odobrio.

Pretpostaviti sve rizik u vezi sa betoniranje i negom betona. Iako Nadzorni Inženjer može odobriti da betoniranje, Izvođač je odgovoran za zadovoljavajući rezultat. Ako se utvrdi da postavljeni beton nije zadovoljavajući, skinuti, ukloniti i zameniti beton bez troškova po Investitora.

[bookmark: _Toc408854256][bookmark: _Toc410299595][bookmark: _Toc56271510]Pumpani beton

U načelu, koristiti opremu za pumpanje betona koja je odgovarajuće vrste i kapaciteta za predloženi posao. Koristiti pumpu za dovod za izlivanje koja je prečnika minimum 100mm. Koristiti pumpu i dovode za izlivanje koji su tako napravljeni da aluminijumske površine ne dolaze u kontakt sa betonom koji se ispumpava. Upravljati pumpom na način  da se obezbedi kontinuirani tok betona, bez vazdušnih džepova. Ako se koristi cementno mleko ili slična materija za podmazivanje dovoda za izlivanje kada se počne sa pumpanjem, prikupiti taj materijal na mestu isticanja. Ukloniti sakupljno cementno mleko sa površine koje je obezbedio Izvođač. Kontrolišite mesta ispuštanja pumpe tako da mesta polaganja različitih delova betona, prikazana valjcima za testove čvrstine, mogu biti identifikovani u slučaju da test valjci pokažu nedostatak čvrstoće. Ako se beton izliva pumpanjem, uzeti sve test uzorke betona na kraju dovoda za izlivanje.

[bookmark: _Toc408854257][bookmark: _Toc410299596][bookmark: _Toc56271511]Kompaktnost betona

Postići kompaktnost betona kontinuiranim ugrađivanjem odgovarajućim alatima i na odgovarajući način ili vibriranjem. Ako se ne koriste vibratori, izvršiti zbijanje na svim uskim delovima preseka čeličnom šipkom. Dobro zbiti beton na svim površinama i dovesti malter na površinu.

[bookmark: _Toc408854259][bookmark: _Toc410299598][bookmark: _Toc56271512]Potrebni uslovi za betoniranje u slojevima

Uopšteno, ugrađivati beton  u kotinuiranim horizontalnim slojevima, približno 30cm debljine. Da bi se izbegla ravan razdvajanja između ciklusa, ne dozvoliti da do vremena postavljanja narednog sloja prođe više od 20 min, osim u koliko Nadzorni Inženjer proceni da osnovni sloj ima odgovarajuću žitkost. Svaki sloj ostavite grubim da bi se ostvarila bolja veza sa narednim slojem. Da bi smanjili vidljivost spojeva na izloženim površinama, obraditi gornju površinu betona u neposrednom dodiru sa oplatama izložene površine pomoću zidarske mistrije. Po potrebi, koristiti umetnute oplate da bi se uklonile grube ivice i dobili betonski slojevi minimum 15 cm debljine. Radove ugradnje i postizanja kompaktnosti betona sprovesti tako da se formira gusta, nepropusna masa ujednačene teksture sa glatkim izloženim površinama. Ukloniti, izbaciti i zameniti neispravan beton po nalogu Inženjera i bez troškova za Investitora. 

[bookmark: _Toc408854260][bookmark: _Toc410299599][bookmark: _Toc56271513]Vibriranje betona

Kompaktnost betona postići vibriranjem izuzev betona za ispune.

Pre započinjanja betonskih radova bezbediti odgovarajuće vibratore za projekat, odobrene od strane Inženjera. Uobičajeno je obezbediti vibratore koji rade unutar betonskog preseka. Za preseke manjih dimenzija, za oplate koje su sračunate na dejstvo vibracija, Izvođač može koristiti oplatne vibratore. Koristiti vibratore minimalne frekvencije od 4500 impulsa u minuti dovoljnog intenziteta i trajanja da proizvede potpunu konsolidaciju betona bez izazivanja segregacije materijala. Z a vibriranje preseka malih dimenzija sa puno armature, koristiti igle vibratora dimenzija koje osiguravaju pravilno vibriranje betona bez poremećaja armature ili oplate.

Korisiti dovoljan broj vibratora da bi se postigla kompaktnost svakog ciklusa betoniranja pre nanošenja novog, bez odlaganja u isporuci. Da bi se izbeglo kašnjenje usled kvarova, obezbediti barem jedan rezervni vibrator, sa odgovarajućim napajanjem.

Korisiti vibratore za konsolidaciju pravilno ugrađenog betona. Ne koristiti ih za pomeranje betona unutar oplate. Uroniti vibratore u betonsku površinu u odgovarajućem razmaku da bi se postiglo ravnomerno vibriranje celokupne mase betona. Vibratore uroniti u takvom rasporedu da se ne prekorači radijus u kome je vibrator vidljivo efikasan. Dozvoliti da vibrator potone u beton sopstvenom težinom i da prodre u prethodni sloj dovoljno da se oba sloja temeljno sjedine. Nakon sjedinjavanja  betona, vibratore polako izvući da bi se izbeglo stvaranje rupa.



Kada je potrebno obezbediti dobru ispunjenost oplate, bez dzepova sa vidljivim agregatom, šupljika, mehurića itd., nabijajući ručno beton duž svih oplata i u svim uglovima, prateći vibriranje.

[bookmark: _Toc408854288][bookmark: _Toc410299627][bookmark: _Toc56271514]Uklanjanje oplate

U tabeli je dato minimalno vreme ili čvrstoća na pritisak betona pre uklanjanja oplate ili podupirača. Pri korišćenju kriterijuma po vremenu, uključiti sve dane osim dana tokom kojih je temeratura pala ispod 5°C.





		Element koji se betonira

		Minimalno vreme za uklanjanje oplate za bilo koju marku betona

		Čvrstoća na pritisak 

 (% od čvrstoće posle 28 dana)

za uklanjanje oplate



		(1) Zidovi, stubovi, stranice greda i druge vertikalne površine

		24h*

		50%*



		(2) Oplata na parapetima

		6h

		70%



		*Ne postavljati dodatno opterećenje na ovaj deo sve dok nije postignuto 70% od zahtevane čvrstoće posle 28dana.







Kada se koristi metoda vezana na procenat zahtevane čvrstoće, izraditi probne cilindre od istog betona za koji će se primeniti ocena dostignute čvrstoće.

Ne uklanjati oplatu bez saglasnosti Nadzornog Inženjera. Čak i ukoliko Nadzorni inženjer da saglasnost, Izvođač je taj koji je odgovoran za obavljeni rad.

[bookmark: _Toc408854289][bookmark: _Toc410299628][bookmark: _Toc56271515]Završna obrada betona

Nakon betoniranja i konsolidacije betona, izravnati sve izložene površine do linija i nivoa prikazanih Tehničkom dokumentacijom  na način koji će ostaviti površinu jednake teksture bez nepoželjnih površinskih nepravilnosti, šupljina i drugih grešaka. Iseći sve delove metalnih zatega – žica na  minimum od 25mm ispod obrađene površine. Nakon uklanjanja viška maltera i betona i dok je beton još uvek ugradljiv, pažljivo obraditi sve radne i dilatacione spojnice. Ispuna spojnica mora da bude u punoj dužini i sa glatkim ivicama. Obezbeditiida su obavljeni radovi završne obrade odgovarajući i da odgovaraju  zahtevanoj klasi obrade površine. 

Odmah nakom uklanjanja oplate sa svih izloženih betonskih površina, ukloniti sva nepoželjna nadvišenja sa površine. Očistiti, natopiti vodom i izravnati sve prodore zatega, saća, segregaciju sa malterom visoke čvrstoće (istog sastva kao podlivke)i koji je u skladu sa zahtevima iz Poglavlja 38.

Voditi računa da ne dođe do dodatnih površinskih oštećenja i oštećenja već obrađene površine.

U slučaju da dobijene površine nisu zadovoljavajuće, popraviti ih metodama koje je odobrio Nadzorni Inženjer ili će takav beton biti odbijen. Popravka bilo koje površine ili uklanjanje “odbijenog”  betona padaju na teret Izvođača.

[bookmark: _Toc408854296][bookmark: _Toc410299635][bookmark: _Toc56271516]Nega betona

[bookmark: _Toc408854297][bookmark: _Toc410299636][bookmark: _Toc56271517]Opšte

Nega prefabrikovanog betona kao i betona livenog na licu mesta prema zahtevima iz ovog člana treba da bude u minimalnom trajanju od 72h. Ukoliko oplata popusti ili bude uklonjena pre kraja 72 časovnog perioda nege betona, produžiti negu ovih površina bilo tečnim sredstvom za negu betona ili  održavanjem kontinuirane vlage.

Održavati betonsku površinu vlažnom u svakom trenutku dok ne počne nega betona. Sprečiti gubitak vode na ravnim površinama korišćenjem  usporivača vezivanja betona i/ili dodatno vlažeći beton prskanjem.

[bookmark: _Toc408854298][bookmark: _Toc410299637][bookmark: _Toc56271518]Metode

Osim u slučaju kada su neke druge metode nege betona tražene, izabrati neku od navedenih opcija za negu betona i navesti je u Planu Kontrole Kvaliteta.



a. Kontinuirano vlaženje:  Postaviti asure i održavati ih stalno natopljenim u toku perioda nege koristeći creva za vodu ili automatske prskalice.  Ako oplata sa strane popusti ili se ukloni tokom perioda nege betona, prekriti asurama  tako da se kompletno zaštite sve stranice elemenata.



b. Membrana za negu betona: Naneti belu tečnost za negu betona na sve površine u jednakom sloju prema preporuci proizvođača ali ne manje od 0.3 l/m2. Ne dozvoliti da površinu prekrivenu membranom za negu betona iko dira u toku nege betona. Obnoviti membranu ako su primećena oštećenja u vidu pukotina, naprslina ili drugih oštećenja koja su otkrivena u prvom satu nege betona. 



c. Pokrivka za negu betona:  Pokrivka za negu može se koristiti  za gornje površine elemenata dok su bočne površine u oplati. Ne koristiti pokrivku za negu koja je pocepana ili bušna. Osigurati sve krajeve pokrivki da bi se praktično obezbedilo potrebno zaptivanje. 

[bookmark: _Toc408854306][bookmark: _Toc410299645][bookmark: _Toc56271519]Čišćenje i premazivanje betonskih površina

Betonske površine koje su planirane za premazivanje čiste se vodenim mlazom. Korisiti opremu za čišćenje vodenim mlazom sa radnim pritiskom od 200Atm, sa manometrom na ili blizu mlaznica radi kontrole radnog pritiska. Nakon čišćenja, naneti  završni premaz, kako je naloženo u Tehničkoj dokumentaciji.

[bookmark: _Toc408854308][bookmark: _Toc410299647][bookmark: _Toc56271520]Merenje i plaćanje

[bookmark: _Toc408854309][bookmark: _Toc410299648][bookmark: _Toc56271521]Opšte

Količina betona koja se plaća biže izražena po zapremini, u kubnim metrima, za svaku vrstu betona kako je prikazane Tehničkom dokumentacijom, ugrađeno, završeno i primljeno. Bilo koji rad izvršen u skladu sa ovim Poglavljem, i gde plaćanje neće biti po zapremini betona, merenje i plažanje za takve radove biće kako je specificirano u Poglavlju u kojem je data detaljna specifikacija predmetnih radova. 



Nema posebnog plaćanja za zahtevanu završnu obradu betona. Trošak prekrivanja svežeg betona neće biti plaćen zasebno.



Nikakva merenja niti dodavanja neće biti moguća za rad ili materijal za oplate, skele, zagate, pumpanje, spregove, dilatacione spojnice i dr. Zapremina svih materijala ugrađenih u beton, kao što su konstrukcioni čelik, glave šipova, itd.sa izuzetkom armature, biće odbijena pri izračunavanju betona koje će biti plaćen. Trošak nabavke i ugradnje moždanika mora biti uključen u jediničnu cenu betona.



Armatura će biti merena i plaćena kako je predviđeno odgovarajućim poglavljem. 

[bookmark: _Toc408854310][bookmark: _Toc410299649][bookmark: _Toc56271522]Proračun zapremine betona

Količina betona će biti sračunata prema dimenzijama iz planova, u okviru preciznih linija prikazanih Tehničkom dokumentacijom. Odbitak zapremine neće biti kod barbakana, odvoda kolovoznih ploča  i svih otvora poprečnog preseka jednakog ili manjeg od 15cm2.



Količina za plaćanje će biti ona data u originalnim plana, premereno kako je naznačeno u odgovarajućem poglavlju. Tamo gde planovi prikazuju orijentacionu količinu betona, beton će biti obračunat prema stvarno ugrađenoj i prihvaćenoj količini.

[bookmark: _Toc408854314][bookmark: _Toc410299653][bookmark: _Toc56271523]Čišćenje i premazivanje betonskih površina

Količina koja se plaća biće obračunata u m2 prema površinama prikazanim  Tehničkom dokumentacijom.

[bookmark: _Toc408854322][bookmark: _Toc410299661][bookmark: _Toc56271524]Stavke za plaćanje

· Beton konstrukcije – po m3

· Beton pešačkih staza – po m2 ili po m3

· Beton parapeta  – po m1 ili m3

· Čišćenje i premazivanje betonskih površina – po m2



Navedena plaćanja predstavljaju punu kompenzaciju svih radova predviđenih ovim poglavljem, uključujući svu oplatu, skele, spojnice, barbakane, odvodne kanale, cevi, cevovode, ležišta, postavljanje anker zavrtanja i moždanika, završnu obradu površine i čišćenje, kako je prikazano u Tehničkoj dokumentaciji ili kako je naloženo. Nabavka i ugradnja “water stop” traka  se ne plaća posebno, već su uključene u jediničnu cenu betona. 

Neće se vršiti promena plaćanja kod betona gde je dodavana ili smanjivana armatura.

Neće se plaćati zagati, pumpanje, spregovi ni drugi materijali ili oprema koja neće postati deo završne konstrukcije. 

Neće se  plaćati za beton postavljen izvan linija predviđenih Tehničkom dokumentacijom.



[bookmark: _Toc408854323][bookmark: _Toc410299662]


[bookmark: _Toc56271525]Pravilnici i standardi

[bookmark: _Toc415959593][bookmark: _Toc56271526]Materijali-komponente

		EN

		934.2

		2001

		Admixtures for concrete, mortar and grout - Part 2: Concrete admixtures - Definitions, requirements, conformity, marking and labeling



		EN

		934.6

		2001

		Admixtures for concrete, mortar and grout - Part 6: Sampling, conformity control and evaluation of conformity



		EN

		1008

		2002

		Mixing water for concrete - Specification for sampling, testing and assessing the suitability of water, including water recovered from processes in the concrete industry, as mixing water for concrete



		EN

		1367.5

		2002

		Tests for thermal and weathering properties of aggregates - Part 5: Determination of resistance to thermal shock



		EN

		12620

		2002

		Aggregates for concrete



		EN

		12670

		2001

		Natural stone - Terminology



		EN

		13055.1

		2002

		Lightweight aggregates - Part 1: Lightweight aggregates for concrete, mortar and grout



		EN

		13139

		2002

		Aggregates for mortar



		ISO JUS

		6782

		1999

		Aggregates for concrete - Determination of bulk density







[bookmark: _Toc415959595][bookmark: _Toc56271527]Konstrukcija

		EN

		206.1

		2000

		Concrete - Part 1: Specification, performance, production and conformity



		ISO JUS

		4019

		1997

		Concrete - Determination of consistency -Slump test



		ISO JUS

		4848

		1999

		Concrete - Determination of air content of freshly mixed concrete



		EN

		12350.1

		1999

		Testing fresh concrete - Part 1: Sampling



		EN

		12350.2

		1999

		Testing fresh concrete - Part 2: Slump test



		EN

		12350.3

		1999

		Testing fresh concrete - Part 3: Vebe test



		EN

		12350.4

		1999

		Testing fresh concrete - Part 4: Degree of compactability



		EN

		12350.5

		1999

		Testing fresh concrete - Part 5: Flow table test



		EN

		12350.6

		1999

		Testing fresh concrete - Part 6: Density



		EN

		12350.7

		2000

		Testing fresh concrete - Part 7: Air content - Pressure methods



		EN

		12504.1

		2000

		Testing concrete in structures - Part 1: Cored specimens - Taking, examining and testing in compression



		EN

		12504.2

		2001

		Testing concrete in structures - Part 2: Non-destructive testing - Determination of rebound number



		EN

		12504.3

		2005

		Testing concrete in structures - Part 3: Determination of pull-out force



		EN

		12504.4

		2004

		Testing concrete - Part 4: Determination of ultrasonic pulse velocity



		EN

		12629.1

		2000

		Machines for the manufacture of constructional products from concrete and calcium-silicate - Safety - Part 1: Common requirements



		EN

		12696

		2000

		Cathodic protection of steel in concrete



		ENV

		13670.1

		2000

		Execution of concrete structures - Part 1: Common



		CEN/TS 

		13778

		2004

		Mobile demolition machinery - Safety requirements



		CEN/TR

		13833

		2003

		Qualification of construction enterprises







[bookmark: _Toc415959596][bookmark: _Toc56271528]Testiranje

		EN

		933.1-10

		

		Tests for geometrical properties of aggregates 



		EN

		989

		1995

		Determination of the bond behavior between reinforcing bars and autoclaved aerated concrete by the "Push-Out" test



		EN

		1351

		1997

		Determination of flexural strength of autoclaved aerated concrete



		EN

		1352

		1996

		Determination of static modulus of elasticity under compression of autoclaved aerated concrete or lightweight aggregate concrete with open structure



		EN

		1353

		1996

		Determination of moisture content of autoclaved aerated concrete



		EN

		1355

		1996

		Determination of creep strains under compression of autoclaved aerated concrete or lightweight aggregate concrete with open structure



		EN

		1367.5

		2002

		Tests for thermal and weathering properties of aggregates - Part 5: Determination of resistance to thermal shock



		EN

		1542

		1999

		Products and systems for the protection and repair of concrete structures - Test methods - Measurement of bond strength by pull-off



		EN

		1543

		1998

		Products and systems for the protection and repair of concrete structures - Test methods - Determination of tensile strength development for polymers



		EN

		1799

		1998

		Products and systems for the protection and repair of concrete structures - Test methods - Tests to measure the suitability of structural bonding agents for application to concrete surface



		ISO JUS

		1920

		1997

		Concrete tests - Dimensions, tolerances and applicability of test specimens



		ISO JUS

		2736.1

		1997

		Concrete tests - Test specimens - Part 1: Sampling of fresh concrete



		ISO JUS

		3766

		1995

		Building and civil engineering drawings - Symbols for concrete reinforcement



		ISO JUS

		4012

		2000

		Concrete - Determination of compressive strength of test specimens



		ISO JUS

		4013

		2000

		Concrete - Determination of flexural strength of test specimens



		ISO JUS

		4018

		2000

		Concrete - Determination of tensile splitting strength of test specimens



		ISO JUS

		4019

		1997

		Concrete - Determination of consistency - Slump test



		ISO JUS

		4110

		1997

		Concrete - Determination of consistency - Vebe test



		ISO JUS

		4111

		1997

		Concrete - Determination of consistency - Degree of compactibility



		ISO JUS

		6274

		1998

		Concrete - Sieve analysis of aggregates



		ISO JUS

		6275

		1997

		Concrete, hardened - Determination of density



		ISO JUS

		6276

		1997

		Concrete, compacted, fresh - Determination of density



		ISO JUS

		6782

		1999

		Aggregates for concrete - Determination of bulk density



		ISO JUS

		6783

		1999

		Coarse aggregates for concrete -Determination of particle density and water absorption - Hydrostatic balance method



		ISO JUS

		6784

		2000

		Concrete - Determination of static modulus of elasticity in compression



		ISO JUS

		7033

		1999

		Fine and coarse aggregates for concrete - Determination of particle mass-per-volume and water absorption - Pyknometer method



		EN

		12350.1

		1999

		Testing fresh concrete - Part 1: Sampling



		EN

		12350.2

		1999

		Testing fresh concrete - Part 2: Slump test



		EN

		12350.3

		1999

		Testing fresh concrete - Part 3: Vebe test



		EN

		12350.4

		1999

		Testing fresh concrete - Part 4: Degree of compactability



		EN

		12350.5

		1999

		Testing fresh concrete - Part 5: Flow table test



		EN

		12350.6

		1999

		Testing fresh concrete - Part 6: Density



		EN

		12350.7

		2000

		Testing fresh concrete - Part 7: Air content - Pressure methods



		EN

		12390.1-8

		

		Testing hardened concrete - Part 1-8



		EN

		12504.1

		2000

		Testing concrete in structures - Part 1: Cored specimens - Taking, examining and testing in compression



		EN

		12504.2

		2001

		Testing concrete in structures - Part 2: Non-destructive testing - Determination of rebound number



		EN

		12504.3

		2005

		Testing concrete in structures - Part 3: Determination of pull-out force



		EN

		12504.4

		2004

		Testing concrete - Part 4: Determination of ultrasonic pulse velocity



		EN

		12636

		1999

		Products and systems for the protection and repair of concrete structures - Test methods - Determination of adhesion concrete to concrete



		EN

		13018

		2001

		Non-destructive testing - Visual testing - General principles



		EN

		13412

		2006

		Products and systems for the protection and repair of concrete structures - Test methods - Determination of modulus of elasticity in compression



		EN

		14406

		2004

		Products and systems for the protection and repair of concrete structures - Test methods - Determination of the expansion ratio and expansion evolution



		CEN/TR 

		15177

		2006

		Testing the freeze-thaw resistance of concrete - Internal structural damage









[bookmark: _Toc408854324][bookmark: _Toc410299663]

[bookmark: _Toc56271529]ARMATURNI ČELIK

[bookmark: _Toc408854325][bookmark: _Toc410299664][bookmark: _Toc56271530]Opis

Dostaviti i ugraditi u beton armaturni čelik u projekovanom kvalitetu, vrsti, veličini i količini.

[bookmark: _Toc408854326][bookmark: _Toc410299665][bookmark: _Toc56271531]Materijali

Materijali moraju da ispune sledeće uslove:



Armaturne šipke.......................................................................................EN 10080

Mrežasta armatura...................................................................................EN 10080

Kvalitet čelika donjeg stroja mosta...........................................................B 500 B

[bookmark: _Toc408854327][bookmark: _Toc410299666][bookmark: _Toc56271532]Zaštita materijala

Skladištiti armaturu iznad površine zemlje, na platformi, sankama ili drugim skelama i štiti ga koliko god je to moguće od mehaničkih oštećenja i površinskog propadanje izazvanih izlaganjem uslovima koji dovode do rđanja. Prilikom postavljanja armature voditi računa da je armatura bez rđe, kamenca, prljavštine, boje, ulja i drugih stranih materijala. 

[bookmark: _Toc408854328][bookmark: _Toc410299667][bookmark: _Toc56271533]Savijanje, nastavljanje i sečenje armature

Hladno savijati armature do željenog oblika navedenih u planovima. Savijanje obaviti u radionici pre dopremanja, a ne na gradilištu, osim ako je drugačije navedeno u ugovornoj dokumentaciji.

Armaturni čelik se ne sme toplo savijati ili ispravljati, variti ili seći, osim ako nije drugačije navedeno u ugovornoj dokumentaciji. 

[bookmark: _Toc408854329][bookmark: _Toc410299668][bookmark: _Toc56271534]Postavljanje i pričvršćivanje armature

[bookmark: _Toc408854330][bookmark: _Toc410299669][bookmark: _Toc56271535]Rastojanje šipki - Opšte

Osim ako nije drugačije navedeno, obezbedi da je rastojanje izmedju šipki u okviru 25mm prema planu. 

[bookmark: _Toc408854331][bookmark: _Toc410299670][bookmark: _Toc56271536]Distanceri

Koristiti prefabrikovane betonske kockice od cementa ojačanog vlaknima, za postizanje odgovarajućeg razmaka i potpore armaturnog čelika. Koristiti betonske kocke čvrstoće jednake ili veće od čvrstoće betona u koji se postavljaju i koje moraju imati ugradjene žice za pričvršćivanje za čelik. Nega betonskih kocki mora trajati najmanje tri dana.  

Dostaviti potvrdu o marku maltera koja se koristi za izradu kockica i u kojoj je navedeno iz kog ciklusa i tovara su kocke izradjene. 

[bookmark: _Toc408854332][bookmark: _Toc410299671][bookmark: _Toc56271537]Žica za pričvršćivanje armature

Za pričvršćivanje armature, koristiti meku savitljivu pocinkovanu žicu, koja se lako savija i uvrće bez kidanja i obezbedjuje jaku vezu koja može da drži armaturni čelik u pravilnom položaju.



[bookmark: _Toc408854333][bookmark: _Toc410299672][bookmark: _Toc56271538]Nastavljanje armature

Tamo gde je nastavljanje armature dozvoljeno, pričvrstiti šipke ili ih vezati na način odobren od strane Nadzornog inženjera. Koristiti nastavke dužine kao što je prikazano u planovima.  Izvođač može ugraditi dodatne nastavke po preporuci Nadzornog Inženjera koji moraju da budu odobreni pre upotrebe.

Ne koristiti varene nastavke, osim ukoliko je dozvoljeno od strane Nadzornog Inženjera i ukoliko je odobreno, procedure sprovesti u skladu sa zahtevima standarda EN 10080. 

Koristiti mehaničke spojnice i veze za nastavke koji mogu da osiguraju minimum 125% zahtevane čvrstoće na razvlačenje nastavljanih šipki. 

[bookmark: _Toc408854338][bookmark: _Toc410299677][bookmark: _Toc56271539]Ankeri za stubove i zidove

Postaviti ankere u temeljima u skladu sa  projektovanim pložajem stubova i zidova tako da se obezbedi  nastavljanje armaturnih šipki stuba ili zida, i osigurati ih vezivanjem. Obezbediti polozaj ankera krutim šablonima postavljenim iznad gornje površine temeljne stope, vezati ih za šablonna način da ugradnja betona ne ugrozi njihov položaj. Pre betoniranja temeljne stope ankere osloniti na posebne betonske podmetače,  i ne utiskivati ankere u svež beton. 

Postaviti ankere u temelje sa tolerancijom od 10mm od njihove projektovane pozicije i tolerancijom u bočnom pravcune većim od 5mm. 

[bookmark: _Toc408854341][bookmark: _Toc410299680][bookmark: _Toc56271540]Podužna armatura i uzengije u stubovima

Odvojiti podužnu armaturu od bočne oplate distancerima ne većim od 50x50mm, po spoljašnjim merama. Svaki distancer vezati čvrsto za armaturu.



a. Podužna armature stuba

Postaviti podužnu armaturu u toleranciji od 10mm od projektovanog položaja. Osigurati da je odstojanje u odnosu na bočnu oplatu do 5mm od specificirane tolerancije za ugradnju.

b. Uzengije u stubu

Postaviti svaku uzengiju u toleranciji od 25mm od projektovanog razmaka/položaja za tu uzengiju.  Nije dozvoljeno sumiranje tolerancija za bilo koje dve susedne uzengije tj. projektovani razmak uzengije se mora ispoštovati bez obzira na dozvoljenu toleranciju pri ugradnji, odnosno maksimalna dozvoljena tolerancija je 25mm. Obezbediti da je odstojanje u odnosu na bočnu oplatu u 10mm od spcificirane tolerancije za ugradnju.

Vezati uzengije za podužnu armature stuba na svakom ukrštanju, unakrsnim vezom ili vezom “oblik 8”.

[bookmark: _Toc408854345][bookmark: _Toc410299684][bookmark: _Toc56271541]Armatura zida (Ne uključuje armaturne ankere)

Odvojiti armatru od bočne oplate betonskim distancerima ne većim od 50x50mm, po spoljašnjim merama. Obezbediti rastojanje između armaturnih mreža zida na način koji je odobren od strane Nadzornog inženjera.

Osim tamo gde je neophodno obezbediti vezu, postaviti svaku armaturnu šipku u toleranciji od 25mm od projektovane pozicije. U svakom slučaju, osigurati da je broj armaturnih šipki u skladu sa projektovanim brojem i rastojanjem.

Vezati armature zida unakrsnim vezom ili vezom “oblik 8”. Po obodu vezati armature na svakom ukrštanju. Unutar mreže (armaturna mreža ojačanja stubova), vezati dodatnu armaturu na svakom trećem ukrštanju. Nadzorni inženjer, ukoliko smatra neophodnim,  može zahtevati da se vezivanje uradi na svakom drugom ukrštanju.



[bookmark: _Toc408854362][bookmark: _Toc410299701][bookmark: _Toc56271542]Mreža od rebraste armature

Izvođač može zameniti zavarenu armaturnu mrežu sa običnom mrežom od rebraste armature (ukrštene šipke) ukoliko je to dozvoljeno projektom.  Predložiti zamenu zavarene armaturne mreže na takav način da je površina armature u poprečnom preseku kada se koristi obična ukrštena armatura jednaka onoj koja je predviđena projektom.  Postaviiti armaturu na isti način kako bi bila postavljena armaturna mreža odnosno kako je predviđeno projektomIžvođač može zameniti poprečnu armaturu kod R zavarenih mreža rebrastom armeturom čija površine iznosi najmanje 35% od glavne arature.



Kada se zavarena armaturna mreža od rebrastog čelika menja sa ukrštenim šipkama rebraste armature obezbediti da razvijena dužina armature, preklopi, armatura za prijem smičućih napona i raspored budu u skladu sa zahtevima EN standarda,EUROCODE 1992.

[bookmark: _Toc408854365][bookmark: _Toc410299704][bookmark: _Toc56271543]Merenje i plaćanje

[bookmark: _Toc408854366][bookmark: _Toc410299705][bookmark: _Toc56271544]Opšte

Ako postoji postoji stavka plaćanja za armaturu onda se po pozicijama betona neće računati armaturni čelik. Kruta armatura (ubetonirani čelični profili) biće posebno obračunati i plaćeni sem u slučaju ako nisu obračunati i plaćeni kroz poziciju čelične konstrukcije. Količina armature koja se plaća sračunaće se prema težini (u kg) računajući ukupnu armaturu pozicije radova koji je primljen. Kod pozicija betona gde je jediničnom cenom obuhvaćena i armatura,armatura se posebno ne obračunava i plaća. Dužine obračunate armature biće u skladu sa količinama datim u planovima armature. Količina armature koja se plaća je sračunata prema originalnim planovima.

[bookmark: _Toc408854367][bookmark: _Toc410299706][bookmark: _Toc56271545]Jedinica mere za armaturne šipke

Jedinica mere je standardna težina armaturne čelične šipke.

[bookmark: _Toc408854368][bookmark: _Toc410299707][bookmark: _Toc56271546]Armaturna mreža

Armaturna mreža se plaća po težini, obračun težine armaturne mreže se vrši na osnovu m2 površine mreže i standardne površinske težine mreže. 

Kada je zavarena armaturna mreža zamenjena mrežom od ukrštene  rebraste armature, obračunata količina za naplatu biće jednaka količini koja bi bila plaćena da je ugrađena armatura koja je definisana planovima armature. 

[bookmark: _Toc408854369][bookmark: _Toc410299708][bookmark: _Toc56271547]Osnova za plaćanje

Cena i plaćanje moraju da se izvrše za sve radove koji su specificirani u ovom odeljku, uključujući sva zavarivanja, distancere, veze, mehaničke spojnice itd kao i žice koja se koristi za vezivanje  armature. 

Kada je projektom predviđeno korišćenje dugih armaturnih šipki (ali kraćih od 12m) a odobreno je korišćenje kraćih šipki sa preklopima plaća se težina projektovane šipke.

Ako su projektom predviđene šipke duže od 12m Izvođač ima pravo da koristi dve kraće šipke sa preklopom što će i naplatiti.



Plaćanje prema poziciji:

Pozicija -        Armaturni čelik – po kg.

[bookmark: _Toc405580503][bookmark: _Toc56271548]PODLIVKE

[bookmark: _Toc56271549]Opšte

Ovi tehnički uslovi odnose se na materijale i metode njihove ugradnje kada se podlivka koristi kao sredstvo za prenos opterećenja između dva konstruktivna elementa, donje ploče ležišta i AB ležišne grede. Za podlivku se najčešće koriste hidraulički cementi i epoksidi.

[bookmark: _Toc56271550]Uslovi

Nakon ugradnje u prostor koji treba da ispuni, a posle očvršćavanja, podlivka mora da ispuni sledeće zahteve:

· podlivka treba da obezbedi trajan prenos opteređenja između dva konstruktivna elementa kada se uklone privremeni oslonci i podmetači

· podlivka treba da trajno zadrži postignutu geometriju (mere) postignute nakon očvršćavanja

· podlivka treba da sadejstvuje u prenosu opterećenja sa stalnim podmetačima ili ugrađenim spravama za finu nivelaciju montažnih elemenata

· podlivka treba da obezbedi zaštitu od korozije čeličnih elemenata sa kojima je u kontaktu



Od naročite je važnosti da promena zapremine podlivke bude kontrolisana i da se ne javi efekat skupljanja, odnosno da podlivka trajno i potpuno popuni prostor između ležišta i potporne betonske konstrukcije. Podlivke spravljene od cementa, agregata i vode ovaj uslov ne mogu da zadovolje zbog sleganja prouzrokovanog skupljanjem i izdvajanjem vode (bleeding). U tom slučaju, podlivka deluje samo kao ispuna, dok se prenos opterećenja vrši preko ugrađenih podmetača. Stoga se podlivkama uvek dodaju aditivi za povećanje zapremine, pored aditiva koji imaju drugu funkciju – kontrola konzistencije i vremena vezivanja .

[bookmark: _Toc56271551]Epoksi podlivke

Ove podlivke obično se sastoje od dvokomponentnog epoksi veziva i potpuno suvog agregata. Ove podlivke postižu veoma velike čvrstoće i imaju dobru adheziju, otporne su na dejstvo većine hemikalija i veoma se dobro ponašaju pod cikličnim opterećenjem. Kod epoksi podlivki javlja se takođe efekat skupljanja, međutim proizvođači ovog tipa podlivki daju način kako ovaj efekt eliminisati.

Ukoliko ova je ova podlivka izložena dejstvu visokih temperatura, mehaničke karakteristike znatno joj opadaju. 


Moć razlivanja podlivke je veoma važna za pravilnu ugradnju. Ona uglavnom zavisi od konzistencije ali od "pot-life" mešavine.



Čiste epoksi podlivke, sastavljene samo od smole i očvršćivača (katalizatora) nemaju zahtevanu postojanost zapremine i kao takve ne smeju se primeniti, jer je promena zapremine usled skupljanja jako izražena (nekoliko procenata). Veći deo skupljanja obavlja se dok je podlivka u tečnom stanju. Kod ovog tipa podlivke može se javiti i dodatno temperaturno skupljanje jer je polimerizacija epoksida ekzotermička reakcija. Kao posledica ovog skupljanja može biti pojava prslina u očvrsloj podlivci. 

Epoksi podlivke obično su mešavina smola, posebno pripremljenog agregata, punioca i raznih aditiva koji imaju ulogu redukcije ili potpune eliminacije skupljanja podlivke dok je ona još u plastičnom stanju. Agregat i punioc redukuju temperaturu podlivke u procesu očvršćavanja jer smanjuju učešće epoksi smole po jedinici zapremine. Proizvođači ovog tipa podlivki, prema svojoj recepturi, dodaju i razne aditive kako bi kontrolisali efekat skupljanja, te se kod ugradnje mora strogo poštovati propisana procedura.


Čvrstoća na pritisak kod epoksi podlivki je znatno veća u odnosu na podlivke sa hidrauličkim cementima pripremljenim tako da imaju sličnu moć razlivanja, ujedno i brže se postiže - obično nakon 24 sati po ugrađivanju moguđe je opteretiti podlivku. Ukoliko je epoksi podlivka izložene temperaturi većoj od 500C, mehaničke karakteristike joj opadaju, a tečenje se povećava. Međutim, moguće je pronaći na tržištu epoksi podlivke za radne temperature do 1500C.



Koeficijent temperaturnog izduženja epoksi podlivke je 3 - 4 puta veći u odnosu na kontaktni beton. O ovom efektu se mora voditi računa kod projektovanja geometrije podlivke - ograničena visina i mali ispusti podlivke u odnosu na gornju ležišnu ploču su za preporuku. 

[bookmark: _Toc56271552]Fabrički pripremljene mešavine za podlivke sa hidrauličkim cementima

Ovaj tip podlivki najčešće je u primeni. Fabrički pripremljena mešavina (obično pakovana u džakovima) sadrži hidraulički cement, agregat i aditive. Na gradilištu se dodaje samo voda u propisanoj razmeri. Time je postignuta uniformnost karakteristika podlivki, a sam proizvod podvrgnut je kontroli kvaliteta već u fabrici. Same karakteristike podlivke, ali i cena pakovanog proizvoda variraju od proizvođača do proizvođača. 


Čvrstoća na pritisak kod podlivki sa hidrauličkim cementom obično se kreće između 35 i 60MPa, dok se moduo elastičnosti kreće u granicama između 21000 i 35000MPa. Adhezija za beton odnosno čelik, kod ovog tipa podlivke, nije visoka te se ona nesme koristiti za prenos zatežućih sila. Čvrstoća na pritisak, po pravilu se razvija vrlo brzo, te se nakon 48 -96 sati nakon ugradnje (u zavisnosti od ambijentalne temperature i nege) mogu ležišta / mašine / oprema pustiti u funkciju, naravno uz predhodnu kontrolu dostignute čvrstoće. 


Otpornost na mraz ovog tipa podlivki je dobra zbog svoje visoke pritisne čvrstoće i malog upijanja vode. Otpornost na dejstvo hemikalija je indentična sa otpornošću betona. Ukoliko je predviđena zaštita okolnog betona, ista se mora izvesti i za podlivku. 

[bookmark: _Toc56271553]Potrebne karakteristike

[bookmark: _Toc56271554]Opšte

Primeniti podlivke sa velikom moći razlivanja:					

· 600mm pri visini podlivke od 40mm. 

· Tražena pritisna čvrstoća posle 24 časa: 			minimum 30Mpa

· Tražena pritisna čvrstoća posle 28 dana:			minimum 50MPa



Podlivka, nakon očvršćavanja, mora da zadrži, kao minimum, zapreminu koju je imala prilikom ugradnje.

[bookmark: _Toc410299852][bookmark: _Toc56271555]Kontrolna ispitivanja 

[bookmark: _Toc410299853][bookmark: _Toc56271556]Opšte

Podlivke pripremljene sa cementima treba podvrći sledećim kontrolnim ispitivanjima pre ugradnje:

· vreme vezivanja 

· promena zapremine

· čvrstoća na pritisak (nakon 1, 3, 7, 28 dana) 

· izdvajanje vode

· moć razlivanja



Podlivke pripremljene sa epoksi smolama treba podvrći sledećim kontrolnim ispitivanjima pre ugradnje:

· vreme vezivanja i "pot life"

· promena zapremine

· čvrstoća na pritisak (nakon 1, 3, 7 dana)

· moć razlivanja



Kao potreban dokaz kvaliteta ugrađene podlivke su ispitivanja čvrstođe na pritisak (nakon 1 i 7 / 28 dana) na epruvetama koje su spravljene na gradilištu istovremeno sa ugradnjom podlivke. Epruvete se čuvaju u gradilišnim uslovima 24 časova (isti uslovi nege kao ugrađena podlivka), a zatim se prenose u laboratoriju i podvrgavaju standardnoj nezi. Na svakih započetih 1000 kg suve smeše za podlivku treba uzeti  1 set epruveta (6 epruveta u setu).

[bookmark: _Toc56271557]Vreme vezivanja

Za određivanje vremena vezivanja poodlivki, može se koristiti metoda data EN 196-3+A1. Određivanje vremena vezivanja betonskih mešavina merenjem otpora pri utiskivanju igle ili prema EN 1015-9.

[bookmark: _Toc56271558]Promena zapremine

Postoji nekoliko metoda kojima se može registrovati promena zapremine podlivke. Za razliku od betonskih mešavina za opštu namenu, gde je praktično potrebno odrediti skupljanje nakon standardnog vremena, testovi koji treba da daju odgovor o promeni zapremine podlivke treba da prikažu i vremenski tok te promene. Zato sa merenjem promene zapremine treba započeti odmah nakon ugradnje, pratiti promenu zapremine u procesu vezivanja, te nakon 6, 12 sati, odnosno nakon 1, 2, 3, 7 i 28 dana.

Podlivke koje u posmatranom periodu imaju pik (maksimalnu promenu zapremine) jednak ili manji od 3%, odnosno promenu zapremine nakon 28 dana jednaku ili veću od +0% ispunjavaju tražene uslove. 

Ispitivanje promene zapremine obično se vrši preko mikrometarskog mosta, ili se mogu koristiti i optičke metode. Primenom optičke metode moguće je registrovati promenu zapremine podlivke i u toku procesa vezivanja. Podlivka se uliva u cilindar dimenzija F50 * 100 mm, a na vrh podlivke postavlja se plastična loptica. U zavisnosti od promene zapremine, loptica se vertikalno pomera, a veličina tog pomeranja očitava se na skaliranom milimetarskom papiru. 

[bookmark: _Toc56271559]Pritisna čvrstoća

Kako je podlivka stalno u nekoj vrsti triaksijalne kompresije, epruvete koje se spravljaju za ispitivanje čvrstoće na pritisak moraju da simuliraju ovo stanje. Nakon ulivanja u kalupe epruveta, podlivku prekriti čeličnom ili staklenom pločom. Ploču opteretiti, kako nebi došlo do njenog izdizanja tokom procesa vezivanja, kada se u principu dešava i najveća promena zapremine. Kod podlivki obavezno se vrše ispitivanja pritisne čvrstoće posle 1, 3, 7 i 28 dana. 


Pritisna čvrstoća podlivki koje se ugrađuju pri plastičnoj konzistenciji određuju se na epruvetama i prema postupku kako je to utvrđeno u EN 1515-11: Ispitivanje čvrstoće cementa. Pritsna čvrstoća podlivki može se ispitivati i na epruvetama dimenzija 50*50*50 mm.standard ili prema EN 1015-11.



[bookmark: _Toc56271560]Izdvajanje vode

Ispitivanje kojim se utvrđuje izvajanje vode kod podlivki koje se ugrađuju pri plastičnoj konzistenciji vrši se prema proceduri kako je to utvrđeno u EN 447: Ispitivanje izdvajanja vode i promene zapremine inekcione smeše, odnosno prema postupku datom u fib bulletin 20 – Grouting of tendons in prestressed concrete.

[bookmark: _Toc56271561]Moć razlivanja

Moć razlivanja podlivke je veoma važna za pravilnu ugradnju. Ona uglavnom zavisi od konzistencije ali od "pot-life" mešavine. Stoga obavezno sprovesti test razlivanja koji treba da simulira gradilišne uslove i koji daje dobre indikacije o stvarnom ponašanju podlivke i ostvarenom procentu sa kontaktnom površinom donje ploče ležišta odnosno sa kontaktnom površinom montažnog elementa.

Uslovi razlivanja na gradilištu su sigurno drugčiji u odnosu na laboratorijske, ali na gradilištu razlivanje se pospešuje putem priručnih alata i primenom određenih mera .



Testom ispituje se moć razlivanja za podlivke visine 25mm. odnosno 50mm. Ova metoda daje indicije kako će se ta podlivka razlivati u gradilišnim uslovima. Ona daje dobre pokazatelje kada se na gradilištu očekuje razlivanje na rastojanju do 750mm. 



Uređaj za testiranje ima dva dela: 

a. ulazni sud

b. razlivna komora visine 25/50mm.



Poklopac razllivne komore napravljen je od providnog klirita.

Podlivka žitke konzistencije (prema uputstvu proizvođača) uliva se u ulazni sud. Podizanjem pregrade između ulaznog suda i razlivne komore dozvoljava se masi za podlivanje da se razlije. Pritom, izmereno vreme od podizanja pregrade do dostizanja punog kontakta podlivke sa poklopcem razlivne komore služi kao kriterijum moći razlivanja ispitivane mase za podlivanje.



Nakon očvršćavanja podlivke, uklanjaju se zidovi i poklopac komore. Čeličnim četkama se pređe preko gornje površine očvrsle podlivke radi ocene eventualnog postojanja vazdušnih mehurova. Vizuelno se zatim proceni koliki procenat gornje površine podlivke je bio o kontaktu sa poklopcem razlivne komore. 

Ambijentalna temperatura i temperatura same podlivke odnosno podloge znatno utiču na moć razlivanja. Stoga testom treba simulirati (koliko je to moguće) stvarne uslove na gradilištu. U slučaju da se podlivanje vrši pri ambijentalnim temperaturama nižim od +230C, test se radi na sobnoj temperaturi (230C ±20C).

[bookmark: _Toc56271562]Izvođenje

Uspešnost podlivanja u velikoj meri zavisi od projekta fundamenta odnosno ležišne (oslonačke) ploče elementa koji se podliva, ali i od debljine podlivke odnosno klirensa, kao i predviđenih pomoćnih mera u cilju što je moguće bolje ispune prostora predviđenog za podlivku. 

Oslonačke ploče treba tako isprojektovati/izvesti da nema džepova gde se može skupljati voda odnosno zarobljeni vazduh. Kod manjih površina oslonačkih ploča podlivka se uliva obično sa  jedne strane, a ona u toku razlivanja pred sobom "gura" vazduh. Međutim, kod razlivanja ispod oslonačkih ploča većih površina, neophodno je projektom predvideti mere za kontrolu ugradnje:

· veći broj rupa za odzračivanje (∅10 - 15mm)

· veća debljina podlivke

· rupe za pristup glave pervibratora do podlivke - prečnik glave pervibratora 

· maksimum 30mm, rupe u oslonačkoj ploči ∅50mm.

· redosled ulivanja mase 

Prilikom same ugradnje, razlivanje podlivke treba potpomoći "džaranjem" pomoću elastičnih metalnih traka ili žica, ili konopcem sa čvorovima predhodno provučenim kroz prostor koji treba da ispuni podlivka. Ređe se podlivka ugrađuje po principu inektiranja. 


Kod elastomernih ležišta mostova, obično je oslonačka ploča sastavljena iz dve čelične ploče:

· donje, koja se ugrađuje u fundament i koja je u kontaktu sa podlivkom

· gornje, koja je sastavni deo samog ležišta i koja se vijcima vezuje za donju.



U tom slučaju, donja oslonačka ploča se obično ugrađuje nezavisno od ležišta. Nakon doterivanja geometrije (položaj i niveleta), donja ploča se fiksira za fundament kako se ne bi pomerala u toku podlivanja bilo usled promene zapremine podlivke bilo usled nepažljive ugradnje. Na ovoj ploči obično treba predvideti nekoliko rupa ∅50mm. Oko ploče postaviti oplatu tako da je obezbeđen slobodan prostor između ivice ploče i oplate od minimum 50mm. po celom obimu. Ulivanje podlivke može sada biti sa bočne strane ili, što je bolje, preko jedne od rupa na ploči. Ukoliko se koristi za ulivanje poseban levak sa rezervoarom, dovoljna je rupa ∅50mm., u suprotnom rupa za ulivanje treba da ima prečnik ∅80 - 120mm. U svakom slučaju, gornju površinu čelične ploče treba zaštiti od prljanja tokom ugradnje podlivke. 

Podlivke visine veće od 50mm moraju se armirati - armiranje je obično putem zavarene mreže postavljene u prostor između fundamenta i ploče. Armatura negativno utiče na razlivanje podlivke, te u tom slučaju je obavezna upotreba pervibratora kao jednog od pomoćnih sredstava za ugradnju podlivke. 

Kod podlivki žitke konzistencije (ugradnja razlivanjem) minimalna debljina podlivke je 25mm pri putu razlivanja od 300mm. Pri povećanju puta razlivanja za sledećih 300 mm. debljinu podlivke povećati za 15mm. Maksimalna debljina podlivke ograničena je na 100mm. Ukoliko se podlivka ugrađuje pod pritiskom (princip injektiranja) moguća je redukcija gornjih debljina podlivki.

[bookmark: _Toc56271563]Obračun i plaćanje

Podlivke se ne obračunavaju i plaćaju posebno, već cenu materijala, opreme i rada obračunati u sklopu pozicije / elemenata konstrukcije koji se podlivaju.

[bookmark: _Toc56271564]Referentni standardi

		EN

		1015.01

		1998

		Methods of test for mortar for masonry - Part 1: Determination of particle size distribution (by sieve analysis)



		EN 

		1015.02

		1998

		Methods of test for mortar for masonry - Part 2: Bulk sampling of mortars and preparation of test mortars



		EN 

		1015.04

		1998

		Methods of test for mortar for masonry - Part 4: Determination of consistence of fresh mortar (by plunger penetration)



		EN 

		1015.06

		1998

		Methods of test for mortar for masonry - Part 6: Determination of bulk density of fresh mortar



		EN 

		1015.07

		1998

		Methods of test for mortar for masonry - Part 7: Determination of air content of fresh mortar



		EN

		1015.09

		1999

		Methods of test for mortar for masonry - Part 9: Determination of workable life and correction time of fresh mortar Products specifications 



		EN

		1015.11

		1999

		Methods of test for mortar for masonry - Part 11: Determination of flexural and compressive strength of hardened mortar



		EN

		1015.12

		2000

		Methods of test of mortar for masonry - Part 12: Determination of adhesive strength of hardened rendering and plastering mortars on substrates



		EN

		1015.17

		2000

		Methods of test for mortar for masonry - Part 17: Determination of water-soluble chloride content of fresh mortars



		EN

		1015.18

		2002

		Methods of test for mortar for masonry - Part 18: Determination of water absorption coefficient due to capillary action of hardened mortar



		EN

		1015.19

		1998

		Methods of test for mortar for masonry - Part 19: Determination of water vapor



		EN

		12192.1

		2002

		Products and systems for the protection and repair of concrete structures - Granulometry analysis - Part 1: Test method for dry components of premixed mortar



		EN

		12617.3

		2002

		Products and systems for the protection and repair of concrete structures - Test methods - Part 3: Determination of early age linear shrinkage for structural bonding agents



		EN

		12617.4 

		2002

		Products and systems for the protection and repair of concrete structures - Test methods - Part 4: Determination of shrinkage and expansion



		EN

		13395.1

		2002

		Products and systems for the protection and repair of concrete structures - Test methods - Determination of workability - Part 1: Test for flow of thixotropic mortars



		EN

		13395.2

		2002

		Products and systems for the protection and repair of concrete structures - Test methods - Determination of workability - Part 2: Test for flow of grout or mortar



		EN

		13395.4

		2002

		Products and systems for the protection and repair of concrete structures - Test methods - Determination of workability - Part 4: Application of repair mortar overhead 





[bookmark: _Toc405464882][bookmark: _Toc410299854]




[bookmark: _Toc56271565]ČELIČNA KONSTRUKCIJA

[bookmark: _Toc405464884][bookmark: _Toc56271566]Osnovni materijal

U Projektu, korišćeni su čelici prema EN 10027-1.

Sastavni deo tehničke dokumentacije Projekta je radionička specifikacija materijala i specifikacija spojnih sredstava. Izvođač je dužan da na osnovu ove specifikacije izradi narudžbenu specifikaciju čeličnog materijala. 

Svaka isporuka čeličnog materijala mora biti praćena sa odgovarajućim sertifikatima i dokumentima o izvršenim ispitivanjima prema EURONORM 168,  izdatim od strane EU akreditovane laboratorije, a u skladu sa referentnim normativima.  Sav isporučeni čelični materijal mora da ima utisnut broj šarže i broj slaba/ingota.  Čelični limovi ne mogu se zameniti širokim pljosnatim čelikom. 

[bookmark: _Toc405464885][bookmark: _Toc56271567]Tolerancije mera 

[bookmark: _Toc405464886]Tolerancija na težinu

Tolerancija na težinu isporučenih čeličnih limova i čeličnih traka koja se priznaje iznosi  - 0% do +4%. Ova tolerancija se odnosi  na celokupnu isporuku (za svaku debljinu posebno), a ne na pojedinačne limove. U obračunu težina u okviru radioničke specifikacije  primenjena teorijska težina pozicija izrađenih od limova i traka je 8000kg/m3, dok je kod profila računato sa 7850kg/m3.

[bookmark: _Toc405464887]

Tolerancija u debljini

Tolerancija u debljini koje se priznaje odgovara klasi B prema EN 10029:2004.



		Nazivna debljina

		Tolerancija nazivne debljine

		Najveća razlika u debljini lima



		

		

		Nazivna širina lima u mm



		t

		gornja

		donja

		600 ≤ b < 2000

		2000 ≤ b < 2500

		2500 ≤ b < 3000

		3000 ≤ b < 3500



		mm

		mm

		mm

		mm

		mm

		mm

		mm



		5 ≤ t < 8

		- 0.3

		+ 1.2

		0.9

		0.9

		1.0

		1.0



		8 ≤ t < 15

		- 0.3

		+ 1.4

		0.9

		1.0

		1.0

		1.1



		15 ≤ t < 25

		- 0.3

		+ 1.6

		1.0

		1.1

		1.2

		1.2



		25 ≤ t < 40

		- 0.3

		+ 1.9

		1.1

		1.2

		1.2

		1.3





[bookmark: _Toc405464888]

Tolerancija u odnosu na prav ugao ivica 

Tolerancija u odnosu na prav ugao ivica isporučene table lima koja se priznaje, ograničena je mogućnošću da se u okviru isporučene table može upisati tabla iz narudžbene specifikacije.

[bookmark: _Toc405464889]

Tolerancija  u širini 

Tolerancija u širini table koja se priznaje odgovara EN 10029:2004 , tj.



		   600 ≤ b < 2000            0 ≤ Δb < +20        

		 2000 ≤ b < 3000            0 ≤ Δb < +25       

                              2000 ≤ b                         0 ≤ Δb < +30       

[bookmark: _Toc405464890]

Tolerancija  u  dužini 

Tolerancija u dužini table koja se priznaje odgovara EN 10029:2004 , tj.



	              L < 4000            0 ≤ Δ L < +20        

	 4000 ≤ L < 6000            0 ≤ Δ L < +30     

	 6000 ≤ L < 8000            0 ≤ Δ L < +40       

             10000 ≤ L < 15000          0 ≤ Δ L < +75       

             15000 ≤ L                         0 ≤ Δ L < +100      

  

[bookmark: _Toc405464891]Tolerancija u ravnosti

Tolerancija u ravnosti table koja se priznaje data je u sledećoj tabeli:



		Normalna debljina

		S235JR,  S235JO

		S355J2N



		

		baza  (mm)



		mm

		1000

		2000

		1000

		2000



		8 mm ≥ t ≤ 35mm

		3mm

		6mm

		4mm

		8mm



		t ≥ 35mm

		

		

		5mm

		8mm





[bookmark: _Toc415959615]Tabela 41‑1: Tolerancija u ravnosti table



Ukoliko je rastojanje između tačaka dodira manje od 1000mm, dozvoljeno odstupanje od ravnosti iznosi 0.5%, ali ne više od vrednosti datih u gornjoj tabeli.  Alternativno, mogu se primeniti tolerancije za klasu S prema EN 10029.

[bookmark: _Toc405464892]

Tolerancija grešaka dvoplatnosti ili uključaka

Prilikom prijema čeličnog materijala u valjaonici / pre rezanja pojedinih pozicija iz table, obavezno se vrši ultrazvučna kontrola dvoplatnosti limova. Ova kontrola se sprovodi na svim limovima duž ivica, a kod limova debljine ≥ 35 mm, sprovodi se po čitavoj površini table – ispitivanje se vrši po mreži 200 x 200mm. Greška dvoplatnosti ili uključka koja se prihvata odgovara klasi B prema EN 10307. Termini:



· Maksimalna dužina diskontinuiteta (L) u pravcu paralelnom sa ivicom lima

· Maksimalna površina (A) diskontinuiteta

Kriterijumi prihvatljivosti kod ispitivanja kompletne površine lima:

· 50mm2 ≤ A ≤ 100mm2 

· maksimum 2 diskontinuiteta na površini kvadrata stranice 200mm u zoni najveće gustine

· maksimum 15 diskontinuiteta na površini od 1m2 u zoni najveće gustine



Kriterijumi prihvatljivosti kod ispitivanja duž ivica lima :

· L ≤ 20mm

· 20mm2 ≤ A ≤ 50mm2 

· maksimum 2 diskontinuiteta po 1m1 u zoni najveće gustine.

[bookmark: _Toc405464895][bookmark: _Toc56271568]Prihvatanje materijala

Nadzorni inženjer prihvatiće kvalitativno i kvantitativno sav čelični materijal predviđen za izradu čelične konstrukcije Projekta. Prihvatanje se vrši u valjaonici ili na stovarištu radionice. 

Pojedini delovi čeličnog materijala mogu se i naknadno odbaciti ukoliko se prilikom izrade u radionici ustanovi da isporučeni delovi imaju mane ili neodgovaraju po dimenzijama. Isporučilac / radionica je obavezan da u najkraćem roku, bez prava na nadoknadu, nadomesti odbačeni materijal. Ovo ne daje pravo Izvođaču da traži korekciju utvrđenog dinamičkog plana.

[bookmark: _Toc405464897][bookmark: _Toc56271569]Zavrtnjevi

Izvođač je dužan da na osnovu radioničkih crteža datih u Projektu, sastavi narudžbenu specifikaciju zavrtnjeva. Svi isporučeni zavrtnjevi moraju biti praćeni sa odgovarajućim sertifikatima i dokumentima o izvršenim ispitivanjima prema JUS EURONORM 168 , izdatim od strane EU akreditovane laboratorije, a u skladu sa referentnim normativima.

[bookmark: _Toc56271570]Zavarivanje

[bookmark: _Toc56271571]Opšte

Izvođač je dužan da, u sklopu ponude, pruži sve potrebne dokaze da je njegova stručna radna snaga i oprema koja će biti angažovana na izgradnji sa važećim sertifikatom izdatim od strane jednog od ovlašćenih Instituta. Celokupna oprema koja treba da se upotrebi na radovima na izradi, montaži i kontroli kvaliteta čelične konstrukcije mora biti u dobrom radnom stanju i ista podleže pregledu od strane Nadzornog inžinjera. Tehnologija izvođenja zavarivačkih radova, korišćeni materijal i postupci kontrole moraju biti u saglasnosti sa prethodno navedenim standardima.

Za zavarene konstrukcije dinamički opterećene u načelu se preporučuju elektrode sa debelim plaštom bazičnog karaktera i niskim sadržajem vodonika. Statički opterećene zavarene konstrukcije mogu se raditi i sa elektrodama obloženim srednje i debelim plaštom kiselog karaktera. Za poluautomatsko zavarivanje elemenata konstrukcije primenjuje se žica EPP2 (ili Sinkord) pod zaštitom uvoznog praška UM 50 ili domaćeg odgovarajućeg kvaliteta.

Ako se valjani profili od neumirenog čelika S235JR zavaruju suočeno po visini celog preseka, nosivost ovako zavarenog nosača izloženog savijanju, smanjuje se za 50% nominalne nosivosti. Preporučuje se izvođaču da se ovakvi sučeono zavareni preseci pokrivaju podvezicama odgovarajuće nosivosti i zavaruju za osnovni presek šavovima. U tom slučaju nosivost nosača nastavljenog podvezicama može se uzeti sa 100%.

[bookmark: _Toc56271572]Kontrola kvaliteta zavarenih spojeva

Kontrolu kvaliteta zavarenih spojeva sprovodi Izvođač u saradnji sa inženjerima jednog od ovlašćenih preduzeća. U radionici i na gradilištu mora se formirati posebna arhiva vezanih za kontrolu kvaliteta zavarenih spojeva. Arhiva se mora opremiti i stolom za pregled filmova i katalogom IIW sa etalon filmovima. Konačnu ocenu o kvalitetu svakog spoja daje Nadzorni inženjer.

Kvalitet varova i zavarivanje konstrukcije mora da odgovara grupi standarda SRPS EN ISO 3834:2008: Zahtevi kvaliteta kod zavarivanja topljenjem metalnih materijala. Priprema spoja pri zavarivanju i zavarivanje mora da odgovrana grupi standarda SRPS EN ISO 9692-1:2014: Zavarivanje i srodni postupci — Tipovi pripreme spoja, SRPS EN ISO 9692-2:2008: Zavarivanje i srodni postupci - Priprema spoja - Deo 2: Elektrolučno zavarivanje čelika pod praškom i SRPS EN 1090-2:2012, Dodatak E. 

Ugaoni šavovi moraju se izvesti dimenzija prema projektnoj dokumentaciji. Proizvođač je obavezan da kontroliše sve ugaone šavove po dimenzijama i kvalitetu. Kvalitativna kontrola se obavlja vizuelnim putem, u svemu prema  SRPS EN ISO 17637:2012 kao i na načine predvidjene SRPS EN ISO 17635 (magnetnim česticama ili penetrantima).   Kontrola dimenzija se obavlja specijalnim šablonima. Rezultati kontrole moraju se konstatovati pismeno.

Sučeoni šavovi rade se prema važećim propisima i projektnoj dokumentaciji u tri kvaliteta: B, C ili D. Zahtevani kvalitet varova je EXC 2: kvaliteta C(uz dodatne uslove) prema standardu SRPS EN 1090-2, poglavlje 7.6 i SRPS EN ISO 5817:2008. 

Kontrola kvaliteta sučeonih šavova obavlja se na načine predvidjene prema SRPS EN ISO 17635, zavisno od opreme koju proizvođač ili ovlašćeno preduzeće koje vrši kontrolu poseduje. Nivoi prihvatljivosti su definisani prema ISO 10675-1 za radiografsku kontrolu sa filmom, odnosno prema SRPS EN ISO 11666 :2012 za ultrazvučnu kontrolu, tehnika puls eho. Rezultati kontrole moraju se obuhvatiti posebnim elaboratom.

[bookmark: _Toc405464899][bookmark: _Toc56271573]Radionička izrada

[bookmark: _Toc405464900][bookmark: _Toc56271574]Predhodne aktivnosti

Celokupna oprema koja će se se koristiti prilikom izrade, probne montaže i ispitivanja u radionici mora biti u dobrom stanju, a merni instrumenti sa važećim sertifikatima o baždarenju. Nadzorni inženjer je dužan da pregleda navedenu opremu i da je odobri za korišćenje. 

Prostor u radionici gde se obavlja probna montaža mora biti posebno uređen – svi oslonci pojedinih sklopova koji su u probnoj montaži, moraju imati takvo temeljenje koje isključuje sleganje. 

[bookmark: _Toc405464901][bookmark: _Toc56271575]Posebni projekti izvođača

Pre početka radioničke izrade, Izvođač je dužan da pripremi i dostavi Nadzornom inženjeru na odobrenje sledeće elaborate / projekte:



· dinamički plan proizvodnje, kontrole i isporuke

· tehnologije zavarivanja

· tehnologije izvođenja bravarskih radova

· tehnologija probne montaže

· plan kontrole sa posebnim osvrtom na međufaznu i faznu kontrolu zavarenih sklopova, odnosno geodetsku kontrolu na probnoj montaži

· tehnologiju izvođenja radova na zaštiti od korozije

· plan obeležavanja, pakovanja i način transporta

· projekat montaže 



Predviđene tehnologije zavarivanja za komplikovane sklopove sa povećanim obimom zavarivanja, moraju se predhodno dokazati ispitivanjima u skladu sa EN 719, EN ISO 15607:2003, EN ISO 15609:2003, EN ISO 15611:2003, EN ISO 15612:2004, EN ISO 15614-(1,8,12,13):(2002-2005), kao i na probnim komadima. Treba proveriti sklonost materijala na promenu strukture pod uticajem temperature zavarivanja, kao i veličinu deformacija od zavarivanja. Na osnovu ovih ispitivanja proveriti empirijski određene temperature predgrevanja, režim hlađenja zavarenih spojeva i veličine pred-deformacija. 

Projekt tehnologije probne montaže mora biti usklađen sa projektom montaže.

[bookmark: _Toc405464902][bookmark: _Toc56271576]Izrada

Kako bi se uspostavila veza između sertifikata osnovnog materijala i izrađene čelične konstrukcije, pri sečenju više pozicija iz table lima, odnosno pri krojenju pozicije iz table lima,  utisnuti broj šarže i broj iz narudžbene specifikacije materijala na svaku poziciju. Iz radioničkog dnevnika Izvođača, mora biti vidljivo koje su sve radioničke pozicije krojene iz jedne  narudžbene pozicije. 

Pri izradi čelične konstrukcije, Izvođač mora da ispuni zahteve tehničke dokumentacije Projekta, kao i uslove iz standarda. 

Sve površine sečenja moraju se brušenjem doterati,  i sve ivice oboriti.  Zavareni podsklopovi moraju imati projektovane dimenzije i ravne površine. 

Rupe za zavrtnjeve isključivo bušiti.

Radionički sklopovi moraju biti izvedeni prema projektu sa sledećim tolerancijama:

· međusobni razmak rupa za zavrtnjeve				± 1mm

· visine vertikalnih limova					- 2mm / + 5mm

· rastojanja poprečnih ukrućenja / vertikalnih limova		± 5mm

· ukupne dužine							± 20mm

· ukupne širine							± 20mm



Navedene tolerancije su uslovne, tj. mora se na probnoj montaži kompenzovati eventualna nepoklapanja dva susedna radionička sklopa.  Ujedno,  mora se voditi računa gde se ugrađuju sklopovi - kod sklopova koji se vezuju za postojeću čeličnu konstrukciju, krajeve sklopova tako obraditi da je moguće ukrajanje na izvedenu meru na samom gradilištu.

[bookmark: _Toc405464903][bookmark: _Toc56271577]Prijem konstrukcije

Pre početka prijema konstrukcije u radionici, služba kontrole kvaliteta sačiniće svoj izveštaj. Nadzorni inženjer pregledaće gotove radioničke sklopove pri završenoj probnoj montaži, odnosno pre pakovanja za otpremu. Prilikom pregleda, čelična konstrukcija ne sme imati zaštitne premaze na delu šavova. Ukoliko je predviđeno da se u radionici izvede deo zaštite od korozije, premazi se nanose tek nakon prijema konstrukcije. 

U zapisnik o prijemu radioničkih sklopova unose se:

· skice o krojenju pojedinih pozicija

· sertifikati upotrebljenih materijala sa vezom sa narudžbenim specifikacijama 

· krojne liste – radionička specifikacija

· sertifikati spojnog materijala

· sertifikati zavarivača 

· nalazi međufazne i fazne kontrole Izvođača

· nalazi akreditovane laboratorije za ispitivanje zavarenih spojeva bez

· razaranja

· radionički dnevnik

· geodetska merenja odstupanja od projektovanih dimenzija. 



Prijemu konstrukcije u radionici obavezno prisustvuje i inženjer Izvođača odgovoran za montažu konstrukcije. 

Nadzorni inženjer dozvolu za otpremanje konstrukcije na gradilište daje u pismenoj formi. 

Pri manipulaciji sa radioničkim podsklopovima, odnosno sklopovima, naročito prilikom utovara konstrukcije radi transporta, voditi računa da ne dođe do njenog oštećenja - za hvatanje se moraju koristiti posebni, konstrukciji prilagođeni, alati.  Ako su pojedini sklopovi pocinkovani, za manipulaciju sa njima koristiti platnene trake. 

Po izvršenom prijemu konstrukcije od strane Nadzornog inženjera, a pre njenog rastavljanja radi utovara u transportna sredstva,  svi sklopovi se obeležavaju.

[bookmark: _Toc405464904][bookmark: _Toc56271578]Montaža čelične konstrukcije

[bookmark: _Toc405464905][bookmark: _Toc56271579]Prethodne aktivnosti

Celokupna oprema koja će se  koristiti prilikom ukrupnjavanja radioničkih sklopova na gradilištu, montaže i ispitivanja na gradilištu mora biti u dobrom stanju, a merni instrumenti sa važećim sertifikatima o baždarenju. Nadzorni inženjer je dužan da pregleda navedenu opremu i da je odobri za korišćenje. 

Prostor na gradilištu gde se obavlja ukrupnjavanje radioničkih sklopova mora biti posebno uređen – svi oslonci pojedinih sklopova koji su u predhodnoj montaži, moraju imati takvo temeljenje koje isključuje sleganje. 

[bookmark: _Toc405464906][bookmark: _Toc56271580]Posebni projekti izvođača

Pre početka radioničke izrade, Izvođač je dužan da pripremi i dostavi Nadzornom inženjeru na odobrenje projekat montaže. Prilikom izrade projekta montaže, Izvođač mora voditi računa da ne promeni koncepciju  konstrukcije datu Projektom, da poštuje uslovljene faze montaže, kao i da bude usaglašen sa radioničkom dokumentacijom, odnosno standardima. Projektom montaže, za svaku karakterističnu fazu, mora se i dokazati i stabilnost konstrukcije koja se montira. 

Pre početka rada na montaži, Izvođač je dužan da pripremi i dostavi Nadzornom inženjeru na odobrenje sledeće projekte/elaborate:  



· Dinamički plan montaže i zaštite od korozije

· Glavni projekt montaže

· Tehnologije zavarivanja

· Tehnologije izvođenja bravarskih radova

· Plan kontrole sa posebnim osvrtom na faznu kontrolu, odnosno geodetsku kontrolu	

· Tehnologiju izvođenja radova na zaštiti od korozije



Predviđene tehnologije zavarivanja za komplikovane montažne sklopove moraju se predhodno dokazati ispitivanjima u skladu sa EN 719, EN ISO 15607:2003, EN ISO 15609:2003, EN ISO 15611:2003, EN ISO 15612:2004, EN ISO 15614-(1,8,12,13):(2002-2005), kao i na probnim komadima. Treba proveriti sklonost materijala ka promeni strukture pod uticajem temperature zavarivanja, kao i veličinu deformacija od zavarivanja. Na osnovu ovih ispitivanja proveriti empirijski određene temperature predgrevanja, režim hlađenja zavarenih spojeva i veličine pred-deformacija.

Naročitu pažnju obratiti na redosled zavarivanja kod veza nove čelične konstrukcije ojačanja sa postojećom nosećom čeličnom konstrukcijom mosta.

[bookmark: _Toc405464907][bookmark: _Toc56271581]Izvođenje

Dopremljena čelična konstrukcija mora se odložiti na unapred pripremljenu deponiju, a vezivni materijal u zatvoreni magacin. Pri manipulaciji sa radioničkim sklopovima, naročito prilikom istovara odnosno montaže  konstrukcije, voditi računa da ne dođe do njenog oštećenja - za hvatanje se moraju koristiti posebni, konstrukciji prilagođeni, alati.  Ako su pojedini sklopovi pocinkovani, za manipulaciju sa njima koristiti platnene trake. Ponovljeno gore

Tehnologijom montaže mora biti uslovljeno da se element koji se priključuje, pridržava u toku izvođenja zavarivačkih radova. 

Radovi se odvijaju na postojećim mostovima koji su izrazito dinamički opterećene konstrukcije. Stoga je izričito zabranjeno  da se prilikom montaže ojačanja, kao privremeno sredstvo spajanja koriste “tack-weld” na elementima noseće konstrukcije mosta.  Koristiti privremene zavrtnjeve (rupe se moraju busiti, a ne “propaljivati”), magnete ili odgovarajuce stege. 

Ako se konstatuje da Izvodjač ne postuje gornje uputstvo, Nadzorni  Inzinjer moze privremeno obustaviti radove. 

Tolerancije mera namontirane konstrukcije, za većinu pozicija, su diktirane već postojećom čeličnom konstrukcijom. Kod ograda, zaštitnih barijera i ivičnih nosača, kao elementima konstrukcije od kojih zavisi vizura mosta, tolerancije za novonamontiranu konstrukciju su:



· po pravcu	± 1mm/m      ali ne više od 5mm za bazu dužine 10000mm

· po niveleti	± 2mm

[bookmark: _Toc405464908][bookmark: _Toc56271582]Prijem konstrukcije

Pre početka prijema namontirane konstrukcije, služba kontrole kvaliteta sačiniće svoj izveštaj. 

U zapisnik o prijemu namontirane čelične konstrukcije unose se:

· sertifikati upotrebljenih materijala na montaži 

· sertifikati zavarivača koji su radili na montaži

· nalazi fazne kontrole Izvođača

· nalazi akreditovane laboratorije za ispitivanje zavarenih spojeva bez razaranja

· montažni dnevnik

· geodetska merenja odstupanja od projektovanih dimenzija.

[bookmark: _Toc405464909][bookmark: _Toc56271583]Zaštita od korozije

[bookmark: _Toc405464918][bookmark: _Toc56271584]Opšte

Spoljne površine čelične konstrukcije mostova štite se za kategoriju korozivnosti C4. 



Uspešnost zaštite od korozije čeličnih konstrukcija umnogome zavisi od konstruktivnih detalja:

 

· odvođenja kondenza, 

· izbegavanja «džepova» gde se sakuplja voda, 

· prirodnog provetravanja unutrašnjosti sandučastih preseka mostova

· pristupačnosti za radove na pripremi površine odnosno izvođenju zaštite, mogućnosti   kontrole izvedenih radova na zaštiti

· mogućnosti kontrole tokom eksploatacije 



Odredbe standarda EN ISO 12944-3 u potpunosti se primenjuju kod projektovanja / izvođenja ojačanja mostova obuhvaćenih Projektom. 

[bookmark: _Toc405464922][bookmark: _Toc56271585]Priprema  površina 

U zavisnosti od korozionog naprezanja, odnosno stepena korozivnosti, biraju se zaštitni sistemi za most. Pregled ovih sistema dat je u EN ISO 12944-5:2007, dok EN ISO 12944-6 utvrđuje laboratorijske metode ispitivanja koje treba primeniti radi ocene učinka pojedinog sistema zaštite. Kod višeslojnih sistema, svaki premaz se drukčije tonira vodeći pritom računa o odabranom završnom tonu i «moći pokrivanja» svakog premaza. 



U okviru svoje ponude, glavni Izvođač ili Izvođač radova na zaštiti od korozije moraju definisati sisteme zaštite od korozije koje će primeniti na pojedinim površinama mosta i uz njih priložiti odgovarajuće sertifikate bazirane na evropskim normama (EN).

[bookmark: _Toc405464926][bookmark: _Toc56271586]Projektni vek i zaštitni sistemi

Projektni vek trajanja za primenjene sisteme zaštite od korozije iznosi 15 godina. Sistem zaštite od korozije na bazi alkida se ne prihvata. Minimalna zahtevana debljina premaza je 240 mikrona za kategoriju korozivnosti C4.

[bookmark: _Toc405464930][bookmark: _Toc56271587]Izvođenje

Opšti principi i pravila za izvođenje radova na zaštiti od korozije navedeni su u EN ISO 12944-7 i EN ISO 12944-8.

Priprema površina čelika, redosled, tehnologija nanošenja i način kontrole premaza ponudom predviđenih sistema zaštite od korozije moraju biti sadržani u odgovarajućim elaboratima (Method statement) koji podležu odobrenju Nadzornog Inženjera. U okviru ovih elaborata, moraju biti priloženi i izvodi svih standarda koji će se koristiti prilikom kontrole kvaliteta «in situ». Takođe, Izvođač na gradilištu ili u fabrici  za izradu čeličnih konstrukcija treba da obezbedi svu potrebnu opremu za kontrolu:

· etalone za upoređenje izgleda pripremljene površine čelika (SIS  055900 ili SSPC-SP)

· etalone za upoređenje hrapavosti pripremljene površine čelika putem dodira

· uređaj za merenje debljine suvog filma (nedestruktivni metod)

· uređaj za kontrolu prianjanja (destruktivni metod BS/ISO 2409 ili ASTM D3359-B) sa mogućnošću pravljenja 6 zareza na mreži rastera 1,2 i 3 mm. 

· termometar/higrometar

· ogledalo na zglobnom štapu radi vizuelne kontrole teško pristupačnih delova konstrukcije.



Prema zahtevima Investitora (trajnost sistema za zastitu od korozije minimum 15 godina), sve površine čelika koje se štite, moraju biti pripremljene do Ѕa 2.5.

[bookmark: _Toc405464932]

Posebne napomene

Delovi čelične konstrukcije na kontaktu sa očvrslim betonom ili sa podlivkom, moraju imati pre ugradnje kompletan sistem zaštite od korozije. 



Ubetonirani anker-zavrtnjevi ograda, raznih kecelja kao i ubetonirani anker-zavrtnjevi za vezu ležišta sa konstrukcijom mosta, obavezno su toplo pocinkovani ili se rade od nerđajućeg čelika. 



Ubetonirane anker-navrtke za zavrtnjeve za vezu ležišta sa konstrukcijom mosta, obavezno se rade od nerđajućeg čelika. 



Površine u kontaktu kod tarnih spojeva u smislu EN 1993-1, štite se metalizacijom legurom Al Mg 5, sa topljenjem metala pomoću acetilena. Umesto metalizacije, može se primeniti cink-silikatni premaz takvih fizičkih karakteristika da garantuje koeficijent trenja u spoju jednak ili veći od 0.45. 



Primenjeni shop prajmer u radionici mora da omogući zavarivanje, a ujedno mora da bude kompatibilan sa primenjenim sistemom zaštite od korozije.

[bookmark: _Toc405464933][bookmark: _Toc56271588]Kontrole i evidencija

Kontrola pripreme čeličnih površina vrši se upoređenjem pripremljene površine sa etalonima vizuelno i preko dodira, prema odredbama ISO 8501-1 i ISO 8501-2. 



Prisustvo prašine na pripremljenoj čeličnoj površini ocenjuje se prema ISO 8502-3 postupak pomoću lepljive trake. Proizvođač komponenti sistema za zaštitu od korozije dužan je da propiše svojim uputstvom traženi stepen čistoće u odnosu na prisustvo prašine. 



Prisustvo masti i ulja na pripremljenoj čeličnoj površini kontroliše se pomoću sledećeg testa:

· Kap vode pusti se na predhodno pripremljenu površinu. Ukoliko dođe do brzog rasprostiranja vode po površini, nema prisustva ulja ili masti. Ukoliko se kap vode ne rasprostre po površini, to je znak prisustva ulja ili masti. Kao alternativa kontrole površine na prisustvo ulja ili masti može se primeniti detekcija pomoću UV zraka – plavi fluoroscentni odsjaj indikuje prisustvo ulja ili masti.



Debljina suvog filma premaza kontroliše se korišćenjem nedestruktivnih metoda. Merenje se vrši nakon svakog premaza. Merenje debljine mokrog premaza pomoću češlja, samo je pomoćna metoda i nije merodavna za prijem premaza. 



Prianjanje prvog, prvog + drugog premaza ili kompletnog sistema debljine do 250 mikrona za čeličnu površinu kontroliše se usecanjem mreže (6 / 6 linija) prema ISO 2409. Za prvi premaz, odnosno prvi + drugi premaz traži se izgled klase 0 (bez ikakvih oštećenja), dok za kompletan sistem se traži izgled klase 1 (svega 5% krstova sa oštećenjem). 

Prijem pojedinih faza radova ne znači i konačni prijem, tj. ovi prijemi se rade kao “Hold and Release Points”.

[bookmark: _Toc405464935][bookmark: _Toc56271589]Garancija

Garantni rok  za primenjene sisteme zaštite od korozije iznosi 5 godina. Neposredno pre isteka garantnog roka, Komisija formirana od predstavnika Izvođača i Vlasnika mosta pravi zapisnik o stanju zaštitnog sistema prema kriterijumima datim EN ISO 4628-1 do EN ISO 4628-6. Sve površine moraju biti u kategoriji JG-1. Golim okom se ne konstatuje pojava praškaste korozije. 

Uz garanciju, Izvođač obavezno dostavlja uputstvo o održavanju i popravci sistema za zaštitu od korozije tokom projektnog veka trajanja.

[bookmark: _Toc50732253][bookmark: _Toc56271590]Merenje i plaćanje

Plaćanje i cena čelične konstrukcije obuhvata nabavku svih materijala, izradu, probnu montazu, izradu sklopova, testiranja, projekte i sertifikate, bazdarenje, transport i montažu konstrukcije, uključujući i sav alat, opremu, privremene radne platforme predvidjene projektom montaže, merenja i ispitivanja. Cenom obuhvatiti i nanošenje zaštite od korozije na čeličnoj konstrukciji, uključujući i radionički premaz prajmerom, osnovne i završne premaze.  Masa konstrukcije merodavna za obračun utvrđuje se teorijskim putem na osnovu radioničke specifikacije primenjujuđi zapreminsku masu za limove i trake 8000kg/m3 i  7850kg/m3 za valjane profile. Ovako sračunata težina uvećava se za 3%  za spojni materijal korišćen u radionici i na montaži.



· Čelična konstrukcija, konstruktivni delovi		po kg

· Čelična konstrukcija, sekundarni elementi  		po kg

[bookmark: _Toc405464911][bookmark: _Toc56271591]Referentni standardi

[bookmark: _Toc56271592]Osnovni čelični materijal

SRPS EN 10020:2003		Definicije i klasifikacija vrsta čelika

SRPS EN 10021:2003		Opšti tehnički zahtevi za čelik i proizvode od čelika.

SRPS EN 10024:2003		Toplovaljani I profil sa zakošenim stopama.

SRPS EN 10025:2003		Toplovaljani proizvodi od nelegiranih čelika.

SRPS EN 10027-1,2:2003	Sistem označavanja čelika.

SRPS CR 10260:2003

SRPS EN 10029:2004		Toplovaljani limovi od čelika debljine 3 mm i iznad.

SRPS EN 10051:2004

SRPS EN 10034:2003		I i H profil od konstrukcionih čelika.

SRPS EN 10056-1,2:2004	Ugaonici od konstrukcionog čelika sa jednakim i nejednakim kracima.

SRPS EN 10079:2003		Definicije proizvoda od čelika.

SRPS EN 10083-1,2:2004	Čelici za poboljšanje.

SRPS C.B0.003/1957: 		Označavanje čelika bojom u skladištima.

SRPS C.B0.004/1986: 		Obeležavanje osnovnih proizvoda od čelika.

SRPS EN 10278 (en)		Toplovaljani čelični U-profili. Tolerancije oblika, mera i mase.

SRPS EN 10162 (en)	Hladno oblikovani čelični profili. Tehnički zahtevi za isporuku. Tolerancije mera i preseka.

SRPS EN 10248-1 (en)	Toplovaljani profili od nelegiranih čelika – deo 1: Tehnički zahtevi za isporuku

SRPS EN 10248-2 (en)	Toplovaljani profili od nelegiranih čelika – deo 2: Dozvoljena odstupanja oblika i mera

SRPS EN 10249-1 (en)	Hladno oblikovani profili od nelegiranih čelika – deo 1: Tehnički zahtevi za isporuku

SRPS EN 10248-2 (en)	Hladno oblikovani profili od nelegiranih čelika – deo 1: Dozvoljena odstupanja oblika i mera

[bookmark: _Toc56271593]Dodatni materijal - zavrtnjevi

SRPS EN ISO 898-1:7/2011:Mehanička svojstva delova za pričvršćivanje izrađenih od ugljeničnog I legiranog čelika (deo1 : 7)

SRPS EN 14399-1 (en): Kompleti za prednapregnute vijčane spojeve nosećih konstrukcija . Deo 1: Opšti zahtevi.

SRPS EN 14399-2 (en): Kompleti za prednapregnute vijčane spojeve nosećih konstrukcija. Deo 2: Ispitivanje pogodnosti za prednaprezanje.

SRPS EN 14399-3 (en): Kompleti za prednapregnute vijčane spojeve nosećih konstrukcija. Deo 3: Sistem HR. Kompleti šestostranih vijaka i navrtki.

SRPS  EN 14399-4 (en): Kompleti za prednapregnute vijčane spojeve nosećih konstrukcija. Deo 4: Sistem HV. Kompleti šestostranih vijaka i navrtki.

SRPS EN 14399-5 (en): Kompleti za prednapregnute vijčane spojeve nosećih konstrukcija. Deo 5: Ravne podloške.

SRPS EN 14399-6 (en): Kompleti za prednapregnute vijčane spojeve nosećih konstrukcija. Deo 6: Ravne podloške oborenih ivica.

SRPS EN 14831 (en): Delovi za pričvršćivanje. Performanse pritezanja. Pojednostavljena metoda ispitivanja odnosa obrtnog momenta i ugla.

SRPS EN 15048-1 (en): Kompleti vijčanih spojeva za konstrukcije koje nisu prednapregnute. Deo 1: Opšti zahtevi.

/SRPS EN 15048-2: Kompleti vijčanih spojeva za konstrukcije koje nisu prednapregnute.Deo 2: Ispitivanje pogodnosti.

[bookmark: _Toc56271594]Kvalitet i kontrola kvaliteta zavarivačkih radova

SRPS U.E7.150/1987: Zavarene noseće čelične konstrukcije. Tehnički uslovi.

SRPS U.E7.010/1988: Noseće čelične konstrukcije od opštih konstrukcionih čelika. Izbor osnovnog materijala.

SRPS EN ISO 5817:2008: Zavarivanje – Zavareni spojevi topljenjem na čeliku, niklu, titanu i njihovim legurama (ne obuhvata zavarivanje snopom) - Nivoi kvaliteta nepravilnosti.

SRPS EN ISO 17635:2012: Ispitivanje zavarenih spojeva bez razaranja - Opšte pravila za metalne materijale.

SRPS EN ISO 17659:2012: Zavarivanje – Višejezični termini za zavarene spojeve sa ilustracijama.

SRPS EN ISO 4063:2007: Zavarivanje i srodni postupci – Lista postupaka i njihovo označavanje.

SRPS ISO 2553:1998: Zavareni i lemljeni spojevi – Prikazivanje na crtežima pomoću simbola.

SRPS EN ISO 17637:2012: Ispitivanje zavarenih spojeva metodama bez razaranja – Vizuelno ispitivanje zavarenih spojeva topljenjem.

Izrada i kontrola čeličnih konstrukcija

SRPS EN 10204:2008	Metalni proizvodi – Tipovi dokumenata o kontrolisanju.

SRPS EN 1090-1:2012	Izvođenje čelilčnih i aluminijumskih konstrukcija – deo 1: Zahtevi za procenu usaglašenosti konstrukcijskih komponenata

SRPS EN 1090-2 :2012	Izvođenje čelilčnih i aluminijumskih konstrukcija – deo 2: Tehnički zahtevi za čelične konstrukcije

[bookmark: _Toc405464917][bookmark: _Toc56271595]Zaštita od korozije

SRPS ISO 12944-1:8 2002 : Boje i lakovi, Zaštita od korozije čeličnih konstrukcija zaštitnim sistemima boja

SRPS ISO 1461 2005 : Prevlake cinka koje se nanose toplim postupkom na proizvode od gvožđa i čelika – Zahtevi metode ispitivanja

SRPS EN ISO 8501 1-4:2008: Priprema čeličnih podloga pre nanošenja boja i srodnih proizvoda – Vizuelno ocenjivanje čistoće površine 




[bookmark: _Toc56271596]HIDROIZOLACIJA

[bookmark: _Toc405580505][bookmark: _Toc56271597]Priprema čeličnih površina

Sve površine čelične konstrukcije gde je predviđena hidroizolacija moraju se predhodno očistiti do stepena Sa 21/2.  Čišćenje se vrši peskarenjem – videti odgovarajuće Poglavlje. Nakon čišćenja, čelična površina mora da ima određenu hrapavost  radi ostvarenja dobre adhezije između prajmera i čelika. Potrebna mera hrapavosti zavisi od vrste primenjenog prajmera i nju propisuje Proizvođač komponenata koje čine sistem hidroizolacije. 

Prijem pripremljenih površina čelika u svemu prema odgovarajućem poglavlju.

[bookmark: _Toc405580523][bookmark: _Toc56271598]Hidroizolacija    u  sistemu  prefabrikovanih traka

Radi verifikacije sistema hidroizolacje, potrebno je sprovesti sledeća ispitivanja :



· minimalna debljina prefabrikovane trake

· 3.65mm (površine sa pešačkim saobraćajem, ostale površine)

· prekidna čvrstoća podužno, dijagonalno ili upravno sečenog uzorka - potrebno minimum 400N za uzorak širine 50mm

· izduženje pri prekidu podužno, dijagonalno ili upravno sečenog uzorka - potrebno minimum 40% na temperaturi od +23oC

· vodonepropustljivost - hidroizolacija ne treba da dozvoli penetraciju vode pod pritiskom u uslovima koji se mogu desiti na kolovozu mosta.

· upijanje vode - maksimum 5% od zapremine

· otpornost na savijanje pri niskim temperaturama (-15oC)

· otpornost na pojavu prslina u podlozi (beton) - hidroizolacija treba da svojom elastičnosti (na -15oC primi prsline u betonu do 0.4mm

· otpornost na visoku temperaturu - hidroizolacija treba da zadrži svoja osnovna svojstva i nakon kratkotrajnog izlaganja temperaturi od +1800C  (zaštitni sloj od mastiks asfalta) odnosno +2200C (zaštitni sloj od livenog asfalta) 

· otpornost na hloride - hidroizolacija ne sme da dozvoli penetraciju hlorid-jona u uslovima normalne eksploatacije.

· otpornost na mehaničko oštećenje - hidroizolacija mora da bude otporna na pojavu mehaničkih oštećenja prilikom izvođenja radova na zaštitnim slojevima. trajnost - primenjena hidroizolacija mora da obezbedi trajnost (projektni vek) od najmanje 15 godina i da dozvoljava eventualne popravke zastora prema odgovarajućim uslovima Proizvođača. 

· adhezija za podlogu:



· pri temperaturi betona  od +23oC  	minimum  0.4N/mm2

· pri temperaturi betona  od +35oC	 minimum 0.3N/mm2 

· pri temperaturi betona  +8oC ≤ T betona ≤ +23oC prema podacima Proizvođača



Gore date vrednosti odnose se na prosek iz tri probe. Rezultati pojedinačnih proba moraju biti veći ili jednaki 70% od propisane prosečne vrednosti.

Adhezija hidroizolacije za  čeličnu površinu mora biti veća od gore propisanih vrednosti za najmanje 20%.



· Smicanje u spoju beton/čelik – hidroizolacija

· pri temperaturi betona od +23oC	minimum 0.15N/mm2

· pri temperaturi betona od +35oC	minimum 0.12N/mm2

[bookmark: _Toc405580531][bookmark: _Toc56271599]Tečna hidroizolacija

[bookmark: _Toc405580535][bookmark: _Toc405580536]Karakteristike

· minimalna debljina hidroizolacije prema odgovarajućem poglavlju, odnosno prema uputstvu proizvođača

· minimalni sadržaj čvrstih čestica 20%

· prekidna čvrstoća  minimum 6.0MRa na temperaturi od +23oC

· izduženje pri prekidu minimum 350% na temperaturi od +23oC

· izduženje pri prekidu minimum 120% na temperaturi od -15oC

· izduženje pri prekidu minimum 100% na temperaturi od +23oC posle starenja

· vodonepropustljivost - hidroizolacija ne treba da dozvoli penetraciju vode pod pritiskom u uslovima koji se mogu desiti na kolovozu mosta.

· upijanje vode - maksimum 5% od zapremine

· otpornost na savijanje pri niskim temperaturama (-15oC )

· otpornost na pojavu prslina u podlozi (beton) - hidroizolacija treba da svojom elastičnosti (na -15oC) primi prsline u betonu do 0.4mm

· otpornost na visoku temperaturu - hidroizolacija treba da zadrži svoja osnovna svojstva i nakon kratkotrajnog izlaganja temperaturi od +160oC (zaštitni sloj od mastiks asfalta) odnosno +220oC (zaštitni sloj od livenog asfalta) 

· otpornost na hloride - hidroizolacija ne sme da dozvoli penetraciju hlorid-jona u uslovima normalne eksploatacije

· otpornost na mehaničko oštećenje - hidroizolacija mora da bude otporna na pojavu mehaničkih oštećenja prilikom izvođenja radova na zaštitnim slojevima. Trajnost - primenjena hidroizolacija mora da obezbedi trajnost od najmanje 15 godina i da dozvoljava eventualne popravke zastora prema odgovarajućim uslovima Proizvođača

· adhezija za podlogu:



· betona	minimum  1.5N/mm2

· čelik	 minimum 2.0N/mm2 



Gore date vrednosti odnose se na prosek iz tri probe. Rezultati pojedinačnih proba moraju biti veći ili jednaki 70% od propisane prosečne vrednosti.

[bookmark: _Toc405580554][bookmark: _Toc56271600][bookmark: _Toc405580555]Garancije

Garantni period za ovu vrstu radova iznosi 5 godina od dana od dana dobijanja upotrebne dozvole. Nosilac garancije je generalni Izvođač. Rok od kada teče garancija obavezno se konstatuje pismenim putem.

[bookmark: _Toc405580556][bookmark: _Toc56271601][bookmark: _Toc405580557]Načini plaćanja

Cena i plaćanje će predstavljati punu nadoknadu za obavljanje svih radova, opreme, testiranja, eventualnih incidenata, materijala, kao i sav rad i opremu.



Plaćanje će se vršiti u skladu sa:

Pozicija Hidroizolacija u sistemu prefabrikovanih traka		po m2

Pozicija Tečna hidroizolacija					po m2

[bookmark: _Toc405580562][bookmark: _Toc56271602]LEŽISTA

[bookmark: _Toc405580564][bookmark: _Toc56271603]Opšte

Projektovanje, izrada, isporuka, ugradnja i održavanje ležišta u svemu prema Glavnom projektu i odredbama evropskog standarda:



		EN 1337-1:2000

		Structural bearings - Part 1: General design rules



		EN 1337-2:2004

		Structural bearings - Part 2: Sliding elements



		EN 1337-3:2005

		Structural bearings - Part 3: Elastomeric bearings



		EN 1337-4:2004

		Structural bearings - Part 4: Roller bearings



		EN 1337-5:2005

		Structural bearings - Part 5: Pot bearings



		EN 1337-6:2004

		Structural bearings - Part 6: Rocker bearings



		EN 1337-7:2004

		Structural bearings - Part 7: Spherical and cylindrical PTFE bearings



		EN 1337-9:1997

		Structural bearings - Part 9: Protection



		EN 1337-10:2003

		Structural Bearings - Part 10: Inspection and maintenance



		EN 1337-11:1997

		Structural bearings - Part 11: Transport, storage and installation







Zaštita od korozije, pored odredaba EN 1337/9 mora biti i u skladu sa Odeljkom 42: ZAŠTITA ČELIČNIH KONSTRUKCIJA OD KOROZIJE.

[bookmark: _Toc405580566][bookmark: _Toc56271604]Garantni rok / trajnost

Garantni rok za ugrađeno ležište iznosi minimum 5 godina od dana puštanja mosta u saobraćaj.  

Minimalni projektni rok trajanja ležišta iznosi 30 godina.  

[bookmark: _Toc405580567][bookmark: _Toc56271605]Način plaćanja

Jedinična cena i plaćanje obuhvataju:



· nabavku svih potrebnih materijala 

· transport proizvoda I materijala do gradilišta

· priprema betonskih površina 

· ugradnju ležista

· kontrola kvaliteta izvedenih radova

[bookmark: _Toc405580568][bookmark: _Toc56271606]Plaćanje po pozicijama 

Isplata će se vršiti u skladu sa:

Pozicija: Ležista		po jedinici za svako ležište mosta

[bookmark: _Toc514294752][bookmark: _Toc88888300][bookmark: _Toc231296023][bookmark: _Toc231296234][bookmark: _Toc56271607]PRILAZNE STAZE I KOLOVOZ NA MOSTU

[bookmark: _Toc514294745][bookmark: _Toc88888295][bookmark: _Toc56271608]Obrada podtla

Rad obuhvata zbijanje, eventualno razrivanje, radi sušenja ili kvašenja prirodnog tla u debljini koja je određena Projektom (približno 30 cm).

Pre početka nasipanja (izrade nasipa) treba očišćeno i izravnato tlo - podtlo zbiti u skladu sa sledećim zahtevima.

Zahtevani minimalni % gustine (stepen zbijenosti) po standardnom Proctorovom postupku, treba da bude:

samonikla tla sastavljena od koherentnih zemljanih materijala, projektovani nasip nije viši od 2,00 m ............................................	100%

samonikla tla sastavljena od koherentnih zemljanih materijala, nasip viši od 2,00 m 		95%

samonikla tla sastavljena od nekoherentnih zemljanih materijalana projektovani nasip nije viši od 2,00 m ............................................	100%

samonikla tla sastavljena od nekoherentnih zemljanih materijala, projektovani nasip viši od 2,00 m visine .............................	95%

[bookmark: _Toc514294746][bookmark: _Toc88888296][bookmark: _Toc56271609]Izrada nasipa

Obuhvata nasipanje, razastiranje, grubo i fino planiranje, kvašenje i zbijanje materijala u nasipu prema dimenzijama određenim Projektu. Sav rad mora biti u skladu sa Projektom, tehničkim uslovima za zemljane radove, ovim tehničkim uslovima i važećim standardima.

U nasipe se ne smeju ugraditi organski otpaci, korenje, ni materijali koji bi vremenom, zbog biohemijskog delovanja, promenili svoje mehaničko-fizičke osobine.

Materijal za izradu nasipa može se dobiti iz iskopa za ostale objekte ili iz pozajmišta.

Kontrolu kvaliteta materijala koji se ugrađuje u nasipe Izvođač treba vršiti u svemu prema važećim standardima i to za:

uzimanje uzoraka

određivanje vlažnosti tla

određivanje specifične težine

određivanje granulometrijskog sastava

određivanje granica konzistencije

određivanje sagorljivih i organskih materija

određivanje optimalnog sadržaja vode

Određivanje sadržaja organskih i sagorljivih materija, kao i proveru zapremine tla vršiti samo u specifičnim slučajevima, tj ako Izvođač posumnja u kvalitet materijala ili kada to Investitor naredi.

[bookmark: _Toc84823821][bookmark: _Toc84827022][bookmark: _Toc84829300][bookmark: _Toc84917947][bookmark: _Toc84918241][bookmark: _Toc84926313][bookmark: _Toc84989890][bookmark: _Toc84990191][bookmark: _Toc84990492][bookmark: _Toc84990793][bookmark: _Toc84991393][bookmark: _Toc84991694][bookmark: _Toc84991995][bookmark: _Toc84995750][bookmark: _Toc85001224][bookmark: _Toc85006313][bookmark: _Toc85175108][bookmark: _Toc85175473][bookmark: _Toc85175839][bookmark: _Toc85176205][bookmark: _Toc514294747][bookmark: _Toc514294748][bookmark: _Toc88888297][bookmark: _Toc56271610]Izrada posteljice

Rad obuhvata uređenje planuma donjeg stroja u nasipima  sa grubim i finim planiranjem i to:

U koherentnim i mešanim materijalima: planiranje, sanacija pojedinih manjih nehomogenih mesta, kvašenje, odnosno presušivanje zemlje uz zbijanje do propisane zbijenosti.

U slučaju da je planiranje onemogućeno zbog previsoke prirodne vlažnosti u tlu odnosno zbog nepovoljnih vremenskih prilika, može se izvršiti dublji iskop za 15 cm i izvesti mehanička ili hemijska stabilizacija tog tla, zatim izvršiti nasipanje, razgrtanje i planiranje izravnavajućeg sloja debljine 15 cm kao i mehaničku ili hemijsku stabilizaciju izravnavajućeg sloja..

Opisane radove treba izvoditi prema predviđenoj geometriji i kotama datim u projektu, po celoj širini planuma i u skladu sa ovim tehničkim uslovima.



Pre početka nasipanja i razastiranja treba proveriti kvalitet materijala koji se ugrađuje i on mora zadovoljiti sledeće zahteve:

materijal treba da ima optimalnu vlažnost, tj vlažnost kod koje će se pri sabijanju postići propisana zbijenost;

minimalna zapreminska težina ostvarena u laboratoriji treba da je veća od 1,65 t/m3;

vlažnost materijala manja od 2 %;

granica tečenja manja od 40 %, a indeks plastičnosti manji od 20 %.

stepen neravnomernosti "U" ne manji od 9 i da najveće zrno u tome sloju nije veće od 60 mm' (10 % do 70 mm);

kalifornijski indeks nosivosti CBR da je veći ili jednak od 5% dobijen preko dijagrama korelacije grupnog indeksa sa (Ig) i CBR i to za sve materijale koji se ugrađuju, u posteljici nasipa i CBR-a posteljice useka.



Ne mogu se ugraditi glinoviti materijali, krupniji šljunkoviti materijali, drobine i drugi mešani materijali koji imaju više od 50% učešća peskovito-glinovitih frakcija, sem ako to Investitor ne odobri.

Planum završnog sloja donjeg stroja - posteljice, mora biti izravnat tako da se dozvoljavaju maksimalna odstupanja od merne ravni za ± 30 mm. Ravnost se meri krstovima ili kanapom u svakom profilu u svim pravcima - uporedno, podužno i dijagonalno. 

Kote pojedinih mernih mesta treba odrediti nivelmanski, a mesta će odrediti Investitor izborom po metodi statičke verovatnoće, a obavezno na svakom poprečnom profilu. Niže izvedena posteljica dopunjava se materijalom za donji noseći sloj - tampon.

Celokupna širina posteljice prema projektu mora biti mehanički i hemijski stabilizovana.

U slučaju da je već zbijena posteljica duže vreme izložena vremenskim nepogodama, ili na neki drugi način oštećena, Izvođač je dužan dovesti je ponovo u stanje zahtevano ovim tehničkim uslovima. Nasut i izravnat materijal na posteljici, koji je predviđen za kasniju hemijsku stabilizaciju, mora biti odmah mehanički zbijen da bi se sprečilo proceđivanje atmosferske vode kroz pripremljenu površinu posteljice.

Kontrolu kvaliteta ugrađenog materijala u svemu vršiti prema važećim standardima i to za:

uzimanje uzoraka

određivanje vlažnosti tla

određivanje zapreminske težine tla

određivanje modula stišljivosti metodom kružne ploče.

Za posteljicu, od koherentnog materijala i mešanog materijala sa manje od 20% kamenog materijala, zahtevana zbijenost treba da je veća 100% od standardne laboratorijske zbijenosti.

[bookmark: _Toc84823823][bookmark: _Toc84827024][bookmark: _Toc84829302][bookmark: _Toc84917949][bookmark: _Toc84918243][bookmark: _Toc84926315][bookmark: _Toc84989892][bookmark: _Toc84990193][bookmark: _Toc84990494][bookmark: _Toc84990795][bookmark: _Toc84991395][bookmark: _Toc84991696][bookmark: _Toc84991997][bookmark: _Toc84995752][bookmark: _Toc85001226][bookmark: _Toc85006315][bookmark: _Toc85175110][bookmark: _Toc85175475][bookmark: _Toc85175841][bookmark: _Toc85176207][bookmark: _Toc514294749][bookmark: _Toc514294751][bookmark: _Toc88888299][bookmark: _Toc56271611]Donji noseći sloj – tampon sloj

Ovaj rad obuhvata nabavku i ugrađivanje materijala za donji deo kolovozne konstrukcije (noseće slojeve) prema Projektu. Sav rad mora biti izveden u skladu sa dimenzijama Projektom i ovim tehničkim uslovima kao i važećim propisima. 

[bookmark: _Toc56271612]Gornji noseći sloj – bitumenizirani materijal

Ove odredbe odnose se na nabavku materijala, spravljanje mešavine i ugrađivanje u gornju podlogu bitumenom obavijene mineralne mešavine prema projektovanim kotama i debljinama pojedinih slojeva. 

[bookmark: _Toc56271613]Komponente mineralne mešavine

Za izradu mineralne mešavine koristiće se sledeće komponente: 

kameno brašno, 

pesak, 

šljunak i drobljena kamena sitnež 

bitumen kao vezivo.



Kameno brašno

Kameno brašno-filer može se koristiti ako ispunjava zahteve predviđene SRPS B.B3.045, s tim da granulometrijski sastav zadovolji sledeće uslove: 

		Otvor sita u mm

		% prolaza kroz sito (težinski)



		0.063

		min 60



		0.090

		min 80



		0.250

		min 95



		0.710 

		100







Pored granulometrijskog sastava, kameno brašno treba da zadovolji i sledeće uslove:

sadržaj glinovitih čestica max. 1,5 %

zapreminska težina 0,5 - 0,8 g/cm3



Pesak

Pesak može biti prirodni ili drobljeni kameni materijal. Granulometrijski sastav peska mora odgovarati uslovima propisanim u sledećoj tabeli:

		Kvadratni otvor okaca sita i rešeta

		Prolazi kroz sita i rešeta u % tež.



		

		prirodni pesak

		drobljeni pesak



		

		fini

		grubi

		fini

		grubi



		mm

		0-1 mm

		0-2 mm

		0-5 mm

		0-2 mm



		0,09

		max. 5

		max. 5

		max. 15

		max. 10



		0,25

		-

		max. 10

		-

		-



		0,71

		min. 85

		-

		-

		-



		2,00

		100

		min. 85

		-

		min. 85



		5,00

		-

		100

		min. 80

		100



		8,00

		-

		-

		100

		-







Ako pesak sadrži čestice manje od 0,09 mm više od granice propisane u tabeli, može se upotrebiti ako je ekvivalent peska veći od 50 % (prema važećem SRPS-u). Pesak ne sme da sadrži organske nečistoće, a pri sušenju ne sme stvarati grudve od slepljenih čestica.



Šljunak, drobina i drobljeni mineralni materijal

Pod šljunkom za mineralnu mešavinu podrazumeva se prirodni mineralni materijal koji nije drobljen, zaobljenog oblika i krupnoće zrna od 0 do 31,5 mm.

Pod drobinom se podrazumeva prirodno usitnjena stena sa zrnom uglastog oblika, koja se eksploatiše iz prirodnih nalazišta bez predrobljavanja;

Pod drobljenim mineralnim materijalom podrazumeva se drobljeni pesak granulacije 0/2 i 0/5 mm, i kamena sitnež od 2 do 31,5 mm. Ako se kamena sitnež dobija drobljenjem šljunka, pod drobljenim zrnom podrazumeva se ono koje ima više od 5 % lomljene površine. Kamena sitnež mora imati najmanje 90 % drobljenih zrna. 

Kvalitet šljunka, drobine i drobljenog mineralnog materijala:

		Vrste ispitivanja

		Zahtevani rezultati



		Oblik zrna, odnosno dimenzija (sa 3:1) sadržaj zrna nepovoljnog oblika

		do 40%



		Upijanje vode (za frakcije preko 5 mm)

		do 1,6.%



		Sadržaj čestica od 0,02 mm

		do 5 %



		Ekvivalent preska (samo ako je sadržaj čestica ispod 0,02 mm veći od 5 %)

		preko 50%



		Sadržaj organskih materijala

		do 1 %



		Sadržaj trošnih zrna

		do 6%



		Habanje po metodi Los Angeles

		do 30%



		Prionljivost veziva za mineralni materijal

		dobra



		Postojanost na smrzavanje nakon 25 ciklusa

		do 25 % pad srednje čvrstoće



		Granulometrijski sastav

		prema tabeli 1



		Sastav stene i minerala u tež. % po frakcijama

		zadovoljava







Frakcije mineralnih agregata moraju biti označene i uskladištene u posebnim pregrađenim deponijama tako da se međusobno ne mogu izmeštati niti zaprljati od podloge ili na bilo koji drugi način. Pri skladištenju poštovati uslove za skladištenje agregata.



Bitumen

Kao vezivo koristiti bitumen BIT45 ili BIT60 koji treba da ispunjava uslove standarda SRPS-u U.M3.010/75. 

Dozvoljena najveća odstupanja količine ekstrahiranog veziva u odnosu na količinu propisanu prethodnim ispitivanjima i usvojenu, može biti ±0,5 %.

Bitumen se skladišti u cisternama koje nose oznaku vrste bitumena. Cisterne moraju biti opremljene indirektnim zagrevanjem.

[bookmark: _Toc56271614]Spravljanje mešavine

Izvođač je obavezan da pre početka izvođenja radova preda Investitoru ateste kojima dokazuje kvalitet osnovnih materijala koji će se upotrebiti za izradu mešavine. Nakon toga Izvođač mora napraviti prethodnu asfaltnu mešavinu i ispitati je u ovlašćenoj laboratoriji.

Predložena mešavina mora da sadrži procente učešća pojedinih frakcija mineralnog materijala i bitumena u skladu sa postavljenim zahtevima. Za svaku promenu materijala izvođač je obavezan da pismeno predloži promenu usvojene ili novu mešavinu. Izvođač ne može početi sa radom bez saglasnosti Investitora o usvajanju prethodne mešavine. 

Granične vrednosti prosejavanja mineralne mešavine

		Otvori sita i reseta u mm

		Prolazi kroz sita i rešeta u % težinski



		0.09

		4-12



		0.25

		8-37



		0.71

		20-35



		2.00

		40-65



		5.00

		57-77



		8.00

		65-85



		11.20

		72-92



		16.00

		80-100



		22.4

		88-100



		31.5

		100







Kvalitet prethodne asfaltne mešavine dokazuje se probnim radom. Probna asfaltna mešavina usvaja se na samom asfaltnom postrojenju, a kvalitet ugrađivanja na probnoj deonici. Posle probnog rada mogu se izvršiti eventualne korekcije u doziranju pojedinih frakcija i korekcija linije prosejavanja, na način kako je to napred navedeno. Ako se probnim radom postigne zahtevani kvalitet Investitor će dati saglasnost izvođaču za neprekidan rad. 

Donju podlogu preko koje se rade asfaltni slojevi kao i površinu između pojedinih slojeva asfalta dobro očistiti od nevezanog materijala, ulja, bitumena, izravnati je i uvaljati, a zatim prskati bitumenskom emulzijom u količini od 0.4-0.5 kg/m2. U zavisnosti od stanja površine preko koje se nanosi novi sloj Investitor može na zahtev Izvođača smanjiti količinu emulzije između pojedinih asfaltnih slojeva. 

[bookmark: _Toc56271615]Kontrola kvaliteta

Izvođač je dužan nabaviti ateste za sve materijale, uređaje i mehanizaciju koje će koristiti i dostaviti ih Investitoru na uvid.

Pored toga Izvođač ima obavezu da sprovede prethodna ispitivanja za sve osnovne materijale, kao i za asfaltnu mešavinu prema važećim standardima i odredbama ovih tehničkih uslova i da rezultate preda Investitoru na odobrenje.

Kontrola komponenti mešavine

U toku izvođenja vrše se kontrolna ispitivanja osnovnih materijala sledećom dinamikom i ona moraju zadovoljaiti kriterijume:

kod svakodnevne nabavke mineralnog agregata treba vizuelno proveriti oblik zrna i sadržaj štetnih primesa u pojedinim frakcijama agregata. Ukoliko postoji sumnja na kvalitet izvršiće se ispitivanje i utvrditi upotrebljivost mineralnog agregata.

kvalitet bitumena se ispituje ispitivanjem tačke razmekšavanja i penetracije;

granulometrijski sastav mineralnog agregata utvrđuje se pre upotrebe, i kod svake promene materijala, a za kameno brašno obavezno na svakih 100 tona potrošnje;



Kontrola asfaltne mase

Izvođač je obavezan da u okviru dnevnika radova vodi dnevnik temperatura asfaltne mase.

Temperatura spravljanja asfaltne mešavine treba da je 150˚-180˚ C za BIT60 odnosno max 190˚ C za BIT45. Minimalna temperatura mase pri ugrađivanju je 135˚ C za BIT60 odnosno 145˚ C za BIT45. 

Kvalitet proizvedene asfaltne mase ispituje se u vrućem stanju i ona mora ispunjavati sledeće kriterijume:

spoljni izgled asfaltne mešavine

sadržaj bitumena 

granulometrijski sastav mineralne mešavine

fizičko-mehaničke karakteristike Marshall-ovom metodom



Karakteristike asfaltne mešavine (Marshall-ov postupak)

		Osobine

		zahtevani rezultati



		Stabilnost na 60˚ C

		min 700 kp



		Tečenje na 60˚ C

		max 4 mm



		Modul ukočenosti na 60˚ C

		min 350 kp/cm



		Zaostale šupljine u Marshall-ovoj epruveti

		2-4 %



		Zbijenost u odnosu na laboratorijsku postignutu 

		98 %







Kontrolna ispitivanja kvaliteta ugrađenog asfalta vrši Izvođač putem laboratorijskog ispitivanja ovlašćene institucije i obavezan je da rezultate ispitivanja redovno dostavlja Investitoru. 

Kontrola ugrađivanja

Kontrola kvaliteta ugrađivanja asfaltne mešavine sastoji se od ispitivanja kvaliteta asfaltne mešavine nakon ugradnje, ravnosti i nagiba površina kolovoza. Ispitivanje karakteristika izvedenog sloja vrši se na isečcima ili jezgrima uzetih iz gotovog zastora.

Dozvoljena odstupanja debljine slojeva, u odnosu na projektovano rešenje, su do 2 cm. Pri ovome odstupanje od projektovanog poprečnog pada može biti najviše 0.4%. Kontrola u visinskom pogledu vrši se nivelanjem na mestima koja odredi Investitor, a obavezno na svakom profilu. Ravnost sloja kontrolisana profilnom letvom dužine 4m ne sme odstupiti više od 1 cm. 

[bookmark: _Toc514294753][bookmark: _Toc88888301][bookmark: _Toc56271616]Gornji noseći sloj – habajući sloj 

Ove odredbe odnose se na nabavku materijala, spravljanje mešavine i ugrađivanje u habajući sloj kolovoznog zastora prema projektovanim kotama i debljinama iz Projekta. 

[bookmark: _Toc56271617]Komponente mineralne mešavine

Za izradu mineralne mešavine koristiće se sledeće komponente: 

kameno brašno, 

pesak, 

šljunak i drobljena kamena sitnež 

bitumen kao vezivo.



Kameno brašno

Važe kriterijumi za kameno brašno navedeni u okviru prethodnog poglavlja



Pesak

Važe kriterijumi za pesak navedeni u okviru prethodnog poglavlja



Šljunak, drobina i drobljeni mineralni materijal

Za šljunak, drobinu i mineralni materijal važe definicije i odredbe navedene u okviru prethodnog poglavlja a odnose se na pomenute materijale. Jedina razlika je u kriterijumima koje ovi materijali, koji se koriste za spravljanje habajućeg sloja, moraju ispuniti i to:

Kvalitet šljunka, drobine i drobljenog mineralnog materijala:

		Vrste ispitivanja

		Zahtevani rezultati



		Oblik zrna, odnosno dimenzija (sa 3:1) sadržaj zrna nepovoljnog oblika

		do 20%



		Upijanje vode (za frakcije preko 5 mm)

		do 1.%



		Sadržaj čestica od 0,02 mm

		do 3 %



		Ekvivalent preska (samo ako je sadržaj čestica ispod 0,02 mm veći od 5 %)

		preko 50%



		Sadržaj organskih materijala

		do 1 %



		Sadržaj trošnih zrna

		do 2%



		Habanje po metodi Los Angeles

		do 25%



		Prionljivost veziva za mineralni materijal

		dobra



		Postojanost na smrzavanje nakon 25 ciklusa

		do 25 % pad srednje čvrstoće



		Granulometrijski sastav

		prema tabeli 1



		Sastav stene i minerala u tež. % po frakcijama

		zadovoljava







Bitumen

Kao vezivo koristiti bitumen BIT60 koji treba da ispunjava uslove standarda SRPS-u U.M3.010/75. 

Dozvoljena najveća odstupanja količine ekstrahiranog veziva u odnosu na količinu propisanu prethodnim ispitivanjima i usvojenu, može biti ±0,5 %.

Bitumen se uskladištava u cisternama koje nose oznaku vrste bitumena. Cisterne moraju biti opremljene indirektnim zagrevanjem.

[bookmark: _Toc56271618]Spravljanje mešavine

Izvođač je obavezan da pre početka izvođenja radova preda Investitoru ateste kojima dokazuje kvalitet osnovnih materijala koji će se upotrebiti za izradu mešavine. Nakon toga izvođač mora napraviti prethodnu asfaltnu mešavinu i ispitati je u ovlašćenoj laboratoriji.

Predložena mešavina mora da sadrži procente učešća pojedinih frakcija mineralnog materijala i bitumena u skladu sa postavljenim zahtevima. Za svaku promenu materijala izvođač je obavezan da predloži promenu usvojene ili novu mešavinu. Sa radom na izvođenju habajućeg sloja se ne može početi bez dobijanja saglasnosti Investitora o usvajanju prethodne mešavine. 



Sastav mineralne mešavine

		Otvori sita i reseta u mm

		Prolazi kroz sita i rešeta u % težinski



		0.09

		6-12



		0.25

		12-31



		0.71

		22-45



		2.00

		35-55



		5.00

		50-70



		8.00

		60-80



		11.20

		72-90



		16.00

		90-100



		22.4

		100







Kvalitet prethodne asfaltne mešavine dokazuje se probnim radom. Probna asfaltna mešavina usvaja se na samom asfaltnom postrojenju, a kvalitet ugrađivanja na probnoj deonici. Posle probnog rada mogu se izvršiti eventualne korekcije u doziranju pojedinih frakcija i korekcija linije prosejavanja. Ako se probnim radom postigne zahtevani kvalitet Investitor će dati saglasnost izvođaču za neprekidan rad. 

Vezni sloj treba pre nanošenja habajućeg sloja dobro očistiti od nevezanog materijala, ulja, bitumena, izravnati je i uvaljati, a zatim prskati bitumenskom emulzijom u količini od 0.4-0.5 kg/m2. U zavisnosti od stanja površine preko koje se nanosi novi sloj nadzorni organ može smanjiti količinu emulzije između pojedinih asfaltnih slojeva. 

[bookmark: _Toc56271619]Kontrola kvaliteta

Izvođač je dužan nabaviti ateste za sve materijale, uređaje i mehanizaciju koje će koristiti i dostaviti ih Investitoru na uvid.

Pored toga Izvođač ima obavezu da sprovede prethodna ispitivanja za sve osnovne materijale, kao i za asfaltnu mešavinu prema važećim standardima i odredbama ovih tehničkih i da rezultate preda Investitoru na odobrenje.

Kontrola komponenti mešavine

U toku izvođenja vrše se kontrolna ispitivanja osnovnih materijala sledećom dinamikom i ona moraju zadovoljiti kriterijume navedene u okviru:

kod svakodnevne nabavke mineralnog agregata treba vizuelno proveriti oblik zrna i sadržaj štetnih primesa u pojedinim frakcijama agregata. Ukoliko postoji sumnja na kvalitet izvršiće se ispitivanje i utvrditi upotrebljivost mineralnog agregata.

kvalitet bitumena se ispituje ispitivanjem tačke razmekšavanja i penetracije;

granulometrijski sastav mineralnog agregata utvrđuje se pre upotrebe, i kod svake promene materijala, a za kameno brašno obavezno na svakih 100 tona potrošnje;



Kontrola asfaltne mase

Izvođač je obavezan da vodi dnevnik radova u kojem će između ostalog beležiti temperaturu asfaltne mase.

Temperatura spravljanja asfaltne mešavine za BIT60 treba da je 150˚-180˚ C a minimalna temperatura mase pri ugrađivanju je 135˚ C.

Kvalitet proizvedene asfaltne mase ispituje se u vrućem stanju i ona mora ispunjavati sledeće kriterijume:

spoljni izgled asfaltne mešavine

sadržaj bitumena 

granulometrijski sastav mineralne mešavine 

fizičko-mehaničke karakteristike Marshall-ovom metodom 

Karakteristike asfaltne mešavine (Marshall-ov postupak)

		Osobine

		zahtevani rezultati



		Stabilnost na 60˚ C

		min 800 kp



		Tečenje na 60˚ C

		max 4 mm



		Modul ukočenosti na 60˚ C

		min 300 kp/cm



		Zaostale šupljine u Marshall-ovoj epruveti

		2-6 %



		Zbijenost u odnosu na laboratorijsku postignutu 

		98 %







Kontrolna ispitivanja kvaliteta ugrađenog asfalta vrši Izvođač putem laboratorijskog ispitivanja ovlašćene institucije i obavezan je da rezultate ispitivanja redovno dostavlja Investitoru. 

Kontrola ugrađivanja

Kontrola kvaliteta ugrađivanja asfaltne mešavine sastoji se od ispitivanja kvaliteta asfaltne mešavine nakon ugradnje, ravnosti i nagiba površina kolovoza. Ispitivanje karakteristika izvedenog sloja vrši se na isečcima ili jezgrima uzetih iz gotovog zastora na istim mestima gde je uzet uzorak vruće asfaltne mase.

Potrebno je odrediti debljinu sloja, zapreminsku težinu, uvaljanost (zbijenost), zaostale šupljine u ugrađenom sloju, prionljivost slojeva i prionljivost veziva za agregat,

Ne dozvoljava se izrada habajućeg sloja dok se prethodno ne izvrše popravke na svim delovima gde je odstupanje od projektovanih kota na podlozi preko koje se radi habajući sloj veće od 1 cm. 

Odstupanje od projektovanog poprečnog pada može biti najviše -0.4%. Kontrola u visinskom pogledu vrši se nivelanjem na mestima koja odredi Investitor, a obavezno na svakom profilu. Ravnost sloja kontrolisana profilnom letvom dužine 4m: ne sme odstupiti više od 4 mm.

[bookmark: _Toc514294754][bookmark: _Toc88888302][bookmark: _Toc56271620]Ivičnjaci

[bookmark: _Toc84823827][bookmark: _Toc84827028][bookmark: _Toc84829306][bookmark: _Toc84917953][bookmark: _Toc84918247][bookmark: _Toc84926320]Ova pozicija obuhvata nabavku potrebnog materijala i izradu kompletnog oivičenja kolovoznih i pešačkih površina. 

Oivičenje se ima izvršiti betonskim ivičnjacima prema projektovanim detaljima. Ivičnjaci moraju biti industrijski proizvedeni u metalnoj oplati sa jezgrom od betonske mase proizvedene od agregata i portland cementa i, po mogućstvu, slojem belog betona debljine 3 cm od biranog (belog) agregata i belog cementa na vidnim površinama, sa posebnom obradom - "šlajfovanjem". 

Kvalitet osnovnih materijala kao i način izrade treba da obezbede mehaničke karakteristike gotovog elementa koje odgovaraju betonu marke najmanje MB 30, kao i apsolutnu postojanost na mrazu.

Primeniće se ivičnjaci standardne dužine od 80 cm i od 40 cm. kao i radijalni ivičnjaci za ostrva na kolovozu i prelazni elementi između pojedinih tipova oivičenja. 

Ugrađivanje ivičnjaka ima se izvršiti na sloju betona MB 20 prema detaljima iz Projekta. 

Na svakih 5-6 m dužine izvesti dilatacione spojnice između ivičnjaka.

Fuge između ivičnjaka veličine 8-10 mm ispuniti cementnim malterom 1:3 od sejanog šljunka 0/3 mm. upustiti za 1 cm i obraditi, a sa vidnih površina ivičnjaka očistiti malter. Ispunu i obradu fuga vršiti paralelno sa polaganjem ivičnjaka da ne bi došlo do njihovog zapunjenja materijalom sa strane. 

Kontrola polaganja ivičnjaka vrši se geodetskim instrumentima. U visinskom pogledu je dozvoljeno odstupanje 0,5 cm od projektovanih kota. 

Po završenom polaganju ivičnjaka treba sprovesti negu oivičenja kao i zaštitu od oštećenja i prljanja vidnih površina. Oštećene delove oivičenja ili zaprljane delove koji se ne mogu očistiti izvođac je dužan da zameni. 

Za dokaz kvaliteta izvođač je dužan da pribavi ateste za svaku seriju od 2000 m ivičnjaka. U pogledu dimenzija ivičnjaka dozvoljena su odstupanja do 2 mm.




[bookmark: _Toc56271621]ELEKTRO INSTALACIJE 

[bookmark: _Toc56271622] Elektroenergetske instalacije

Za izvođenje ovih instalacija koristiti provodnike i kablove sa odgovarajućim instalacionim materijalom, a u svemu prema priloženoj tehničkoj dokumentaciji. 	

Primenjivati se samo mogu samo vodovi, zaštitne cevi, kablovski nosači, kutije, spojni i drugi sitan instalavioni materijal, koji odgovara nameni i uslovima na mestu ugradnje. 

Pod istim instalacionim materijalom se podrazumeva sledeće: razvodne kutije, tiplovi, ankeri, vijci, podloške, obujmice, stezalјke, vezni materijal za ožičenje razvodnih ormana, izolacioni materijal (u obliku izolatora, izolacionih ploča, kanala, i izolacionih traka), kablovske uvodnice, natpisne pločice i dr. 

Svi instalacioni provodnici su od bakra. Nulti vodovi ne smeju biti osigurani, a po boji se moraju razlikovati od faznih vodova. U elektrotehničkom i mehaničkom smislu vodovi moraju predstavlјati neprekidnu celinu.	

Instalacioni vodovi se postavlјaju horizontalno i vertikalno. Vertikalni deo kabla (provodnika) do visine 2m, računajući od poda, ili terena zaštititi od mehaničkih oštećenja. Vodove seći na licu mesta prema stvarnim dužinama, odnosno tačno označenim lokacijama potrošača na licu mesta.  Instalacioni vodovi, kablovi (provodnici) mogu se postavlјati vidno, po zidu na kablovskim nosačima ili u cevima odgovarajućeg prečnika. Nastavlјanje instalacionih vodova dozvolјeno je isklјučivo u razvodnim kutijama i ormanima. Pri promeni pravca kablovi se ne smeju oštro savijati. 	

U podove kablovi (provodnici) se polažu uvlačenjem u zaštitne cevi ili u kablovske kana	

Izvođač električnih instalacija je dužan da blagovremeno upozori izvođače građevinskih radova i drugih instalacija, na mesto i način postavlјanja svoje opreme i instalacija, a u cilјu usaglašavanja. Pre izrade razvodnih tabli – ormana izvođač je obavezan da nadzornom organu dostavi na odobrenje radioničku dokumentaciju, crteže sa izgledom razvodnih tabli – ormana i preme.	



Pre narudžbe opreme i instalacionog materijala izvođač je obavezan da utvrdi osnovne električne veličine na isporučenoj opremi (potrošačima) i ukoliko ima odstupanja u vrednosti datih u projektu izvrši njihovo usaglašavanje.	

Na početku svakog instalacionog voda (strujni krug) u razvodnoj tabli-ormanu ugraditi odgovarajuće uređaje za zaštitu od kratkog spoja i preopterećenja, izvršiti njihovo obeležavanje, a svaka tabla-orman mora imatu jednopolnu šemu izvedenog stanja sa potrebnim podacima, trajno i čitko ispisanu.	

Zaštitu od opasnih napona ostvariti prema rešenju datom u projektu, a funkcionalnost iste bezuslovno proveriti pre puštanja u rad shodno važećim propisima. 	

Spajanje – povezivanje gvozdene konstrukcije i drugih metalnih masa u objektu u cilјu obrazovanja jedinstvene celine dovolјne električne provodnosti ostvariti zavarivanjem ili primenom drugih podesnih spojeva (vijačni spojevi sa lepezastim podložnim pločicama SRPS M.32.151, zakivanje i sl.)

Po završetku radova Izvođač je dužan da izvrši ispitivanja otpora izolacije, strujna i naponska ispitivanja, merenje prelaznog otpora uzemlјivača sa izdavanjem odgovarajućih atesta, shodno tehničkim propisima i normativima za ovu vrstu instalacija i odobrenju Nadzornog organa. 

[bookmark: _Toc56271623]Ormani za javno osvetlјenje

Mesta postavlјanja ormana treba da budu odabrana tako da omoguće što povolјniji razvod kablova do svetilјki.	

Na slobodnom terenu ormane postaviti tako da budu zaklonjeni zelenilom, žbunjem ili na neki drugi način kako se ne bi naročito isticali svojim položajem. 	

Slobodnostojeći orman javnog osvetlјenja mora biti trajno otporan na atmosferske uticaje, a izrađen od poliestera armiranog staklenim vlaknima ili od plastificiranog dva puta dekapiranog lima.Stepen mehaničke zaštite IP65, sa vratima i specijalnom tipskom bravom sa univerzalnim klјučem. Gornji poklopac rasklopnog bloka treba da bude demontažan sa unutrašnje strane, a na vratima stavlјa se oznaka ormana i natpis, "Javno osvetlјenje". 	

Ormani se postavlјaju na betonsko postolјe (temelј) čija je visina iznad zemlјe najmanje 20 cm, a koje je izrađeno tako da se kroz njega mogu provlačiti kablovi i uvoditi, odnosno izvoditi sa donje strane ormana.	

Razvodni orman se montira na temelј na metalni ram opremlјen anker zavrtnjima.	

Razvodni orman J.O. po pravilu sadrži:	

· uvodni deo

· deo za merenje

· deo za rasklopnu opremu

	

Svi delovi ugrađeni u ormanu moraju biti montirani na montažnom okviru ili montažnoj ploči tako da se omogući lakša demontaža i ponovna montaža pojedinih delova opreme.

Sve sastavne elemente ormana treba u radionici konačno sastaviti i povezati. Svi provodnici za ožičenje moraju biti uredno složeni u perforirane PVC kanale sa poklopcima.

Sva vrata ormana moraju biti priklјučena na zaštitini vod za uzemlјenje.

Kod ožičenja, neutralni vodovi moraju biti plave boje, a zaštitini vodovi žuto-zelene boje. Svi ostali vodovi ne mogu biti tih boja.

Sabirnice moraju biti označene po SRPS-u sa L1, L2, i L3 faze, N za neutralnu sabirnicu i PE za zaštitnu sabirnicu. 

Zavrtnji za pritezanje provodnika na sabirnice obavezno imaju elastične podloške. Priklјučci svih kablova moraju biti preko strujnih stezalјki odgovarajućih dimenzija. Sve stezalјke moraju biti označene sa u skladu sa SRPS-om. Sve žile kablova takođe moraju biti obeležene kao i stezalјke na koje su spojene. sva oprema u ormanu i na vratima ormana mora biti označena graviranim natpisnim pločicama koje ne smeju biti leplјene.



Kod toplјivih osigurača obavezna je natpisna pločica sa oznakom maksimalno dozvolјenog patrona. Svi kablovi se uvode u razdelnik isklјučivo sa donje strane kroz kablovske i Pg uvodnice. U cilјu sprečavanja kondenzovanja vlage na opremi i unutrašnjim površinama ormana, orman mora biti opremlјen unutrašnjim električnim grejačem dovolјne snage.

Svaki razdelnik na unutrašnjoj površini vrata mora imati džep za dokumentaciju. Pod dokumentacijom ormana podrazumeva se jednopolna šema I šema delovanja.

[bookmark: _Toc56271624] Svetilјke i sijalice

Svetilјke moraju biti izrađene od materijala otpornih na agresivne uticaje zagađene atmosfere (gasovi, vlaga, prašina i sl.) kao i pojavu elektrohemijske korozije.

Konstruktivni zahtevi koje svetilјke moraju da ispune su: 



· U cilјu jednostavnog servisiranja poželјno je da se unutrašnje veze ostvaruju konektorima. Robusna konstrukcija kućišta, otporna na mehaničke uticaje, sa uvodnicama i zamena sklopova bez upotrebe alata. 

· Jednostavna montaža i zamena dotrajalih i oštećenih delova u toku redovnog servisiranja i eksploatacije (sijalice, sijalična grla, predspojne naprave, ogledala, zaštitno staklo, uvodnice i sl.) 

· Stepen mehaničke zaštite svetilјke mora biti min. IP 65.

· Svetilјke moraju imati dobro hlađenje i biti otporne na promenu temperature. Sva unutrašnja oprema i ožičenje moraju odgovarati visokim temperaturnim zahtevima.





Pre montaže podužnog nosača svetilјki mere i položaj svetilјki usaglasiti sa podacima na terenu. Svetilјke sa ovesnom nosećom opremom radionički pripremiti u cilјu bržr i jednostavnije montaže na licu mesta.

Svetilјke montirati u horizontalni položaj, a kod formiranja niza svetilјke ne smeju odstupati po pravcu, kao ni po visini. 

Svetilјke za osvetlјenje prilazne zone moraju da zadovolјe sledeće konstruktivne zahteve:

Telo svetilјke je od metala, a protektor od stakla ili polikarbonata. 

Stepen od ulaska stranih tela IP 66 za optički blok, a IP 43 za blok sa predspojnim uređajima 

Svetilјka mora biti otporna prema svim atmosferskim uticajima i konstruisana tako da obezbedi normalan rad svetlosnog izvora i prateće opreme i pri temperaturama od -20 oC do +50 oC.

Svetilјka mora imati univerzalno rešenje za montažu na stubu u horizontalnom ili vertikalnom 

položaju.

Svi elementi svetilјke treba da omoguće jednostavnu montažu i zamenu oštećenih delova svetilјke tokom eksploatacije.	

Veza svetilјke sa mrežom za napajanje vrši se preko priklјučne pločice u revizionom otvoru stuba.

Veza od armature do svetilјke izvodi se kablom PP-Y ili PP00-Y preseka 3 x 2,5 mm2 kroz unutrašnjost stuba.

Svaka svetilјka mora biti osigurana toplјivim osiguračima nazivne struje prema snazi svetlosnog izvora i on se postavlјa na priklјučnoj ploči.	

[bookmark: _Toc56271625]Polaganje kablova

[bookmark: _Toc56271626]Opšte preporuke	

U principu elektroenergetske kablove treba polagati slobodno u zemlјu. Na prelazima preko ulica, puteva i staza, kao i na svim mestima gde treba kabl zaštititi od mehaničkih oštećenja, kablovi se polažu u zaštitnim cevima, odnosno kablovskoj kanalizacija. 

Kablovi se polažu ručno. Pri tome se moraju uzeti u obzir dozvolјeni poluprečnici savijanja i dozvolјene vučne sile. 

Posle polaganja kabla, a pre zatrpavanja treba izvršiti snimanje tačne trase kabla. Na planu polaganja treba i izvršiti označavanje ukrštanja sa drugim kablovima i instalacijama, spojna mesta, tačnu dužinu kabla, trase i sl. 

Trase elektroenergetskih kablovskih vodova u načelu određene su urbanističko-tehničkim uslovima, saglasno sa planom drugih podzemnih instalacija . Kablovi za javno osvetlјenje polažu se po pravilu u osi stubova. 

[bookmark: _Toc56271627]Polaganje kablova u rov

Za polaganje kablova po pravilu određen je pojas širine najmanje 0,7m.

Dimenzije rova za slobodno polaganje u zemlјi zavise od nazivnog napona kabla, vrste zemlјišta kao i od broja kablova u rovu i raspoloživog prostora. 

Zatrpavanje kabla vrši se po pravilu, iz otkopa, u slojevima od po 0,3 m. Za prvi sloj koji je uz kabl, odnosno za postelјicu kabla, treba koristiti sitnozrnastu zemlјu iz otkopa. Međutim ako otkop sadrži mnogo kamenja, šuta, blata, zemlјu zagađenu hemikalijama i sl. može se koristiti dopremlјena sitnozrnasta zemlјa, pesak ili specijalno pripremlјen materijal koji obezbeđuje dobro provođenje toplote. 

Iskopan kablovski rov mora da bude vidlјivo obeležen i obezbeđen radi sigurnosti pešaka i vozila.

	

[bookmark: _Toc56271628]Približavanje i ukrštanje energetskih kablova sa drugim instalacijama

Nije dozvolјeno paralelno vođenje energetskih kablova ispod ili iznad vodovodnih i kanalizacionih cevi, osim pri ukrštanju. 

Horizontalno rastojanje energetskih kablova od vodovodnih ili kanalizacionih cevi treba da iznosi najmanje 0,4 m. Ako se to rastojanje ne može postići energetski kabl treba provući kroz zaštitnu cev. 

Pri ukrštanju kabl može da bude ispod ili iznad vodovodne mreže. Razmak između kabla i cevi treba da iznosi najmanje 0,3 m. 

Na mestima paralelnog vođenja ili ukrštanja energetskog kabla sa vodovodnom ili kanalizacionom cevi rov se kopa ručno (bez upotrebe mehanizacije).

Međusobno rastojanje energetskih kablova u istom rovu treba da bude najmanje 0,07 m, pri paralelenom vođenju, odnosno 0,2 m pri ukrštanju.



[bookmark: _Toc56271629]Kablovski pribor

Preporučuje se korišćenje toploskuplјajućeg i hladnoskuplјajućeg kablovskog pribora ili prefabrikovanih elemenata. Za kablove sa papirnom izolacijom (IPO 13) dozvolјeno je korišćenje i specijalnih stezalјki sa zavrtnjima.

Kablovska spojnica se posebno ne uzemlјjuje, bez obzira da li je od izolacionog materijala ili metalna. 

Izrada spojnica i završnica mora se izvršiti u skladu sa standardima koji su vezani za ovu vrstu radova, kao i preporukama i uslovima za montažu proizvođača te vrste opreme.

Za odabrani tip i presek kabla, stezalјke sa zavrtnjima i spojni materijal za presovanje, mora imati atest o tipskom ispitivanju, posebno u pogledu "ubrzanog starenja". 

Ako se upotreblјavaju kablovi od aluminijuma mora se posebna pažnja obratiti na kvalitet spojeva. Spajanje aluminijumskih kablova vrši se lemlјenjem , varenjem i presovanjem po posebnom postupku. Spojevi aluminijumskih kablova na bakarne priklјučke, šine i sl. izvode se preko kalajisanih bakarnih papučica. Ne dozvolјava se spoj aluminijumskih i bakarnih kablova u kablovskoj spojnici, već samo u trafostanicama, razvodnim ormanima ili priklјučnim kutijama. Za rad aluminijumskim kablovima mora se upotrebiti poseban alat koji nije bio u dodiru sa bakrom. Kod niskonaponskih kablova mogu se takođe koristiti i specijalne stezalјke sa zavrtnjima. 



Izrađene spojnice ne smeju se zatrpavati dok izvođač ne snimi njihov položaj i isti podnese nadzornom organu na odobrenje.

Nakon polaganja, spajanja i zatrpavanja energetskog kabla treba izvršiti naponsko ispitivanje kablovskog voda.

Na svim kablovskim spojnicama i završnicama postavlјaju se tablice sa naznakom tipa, preseka, napona kabla, i imena objekta u kome se nalazi drugi kraj kabla.

[bookmark: _Toc56271630]Ispitivanje energetskih kablova i kablovskog pribora

Ispitivanje energetskih kablova se vrši, zavisno od tipa primenjenog kabla, prema SRPS N.C5.025, SRPS N.C5. 225, SRPS N.C5.235, i SRPS IEC 60502. 

Ispitivanje kabla i kablovskog pribora vrši se kao obavezno (komadno ) ispitivanje, ispitivanje tipa, specijalno (posebno) ispitivanje i prijemno ispitivanje.

Kablovi i kablovski pribor moraju da poseduju atest ovlašćene nezavisne institucije.



[bookmark: _Toc56271631]Završni uslovi

Izvođač predaje investitoru potpuno završenu ispitanu instalaciju sa podešenim uređajima za zaštitu i upravlјanje putem tehničkog prijema od strane nadzornog organa.

Izvođač je dužan da instalaciju dovede u ispravno stanje po primedbama komisije za tehnički prijem objekta, bez prava nadoknade.

Prilikom tehničkog prijema izvođač je dužan da dostavi komisiji za tehnički prijem, a prilikom primopredaje objekta da preda investitoru: 





· dva primerka projekta izvedenog objekta

· ateste i deklaracije o kvalitetu ugrađene opreme ili funkcionalnim delovima (slogovima) uređaja i opreme dokumentaciju koja sadrži:

· Elaborat sa rezultatima svetlotehničkih merenja

· Atest o merenju otpora izolacije

· Atest o neprekidnosti svih provodnika

· Atest o merenju otpora petlјe instalacionih vodova (po potrebi)

· Atest zaštite električnim odvajanjem (po potrebi)

· Atest o efikasnosti delovanja zaštite od električnog udara

· Atest o merenju uzemlјenja i galvanske povezanosti u el. Instalaciji

· Šeme, uputstava za rukovanje i održavnaje, upoorenja i sl. informacije, neophodne za funkcionalno održavanje. 



Garantni rok za izvedene radove počinje od datuma izvršene primopredaje. 



Merenje i plaćanje



Tačna količina utrošenog materijala i plaćanje utvrđuju se na osnovu građevinske knjige i  građevinskog dnevnika potpisanog od strane supervizora, u skladu sa predmerom i kako to odobri Nadzorni organ prema projektu i ovim tehničkim uslovima.




[bookmark: _Toc56271632]TELEKOMUNIKACIJE  

[bookmark: _Toc56271633]Kablovska kanalizacija

Kablovska kanalizacija služi za uvlačenje uvlačnih kablova i armiranih kablova manje konstrukcije, ako je to predviđeno projektom.

Kablovska kanalizacija se sastoji okana i cevi koje povezuju okna.

[bookmark: _Toc56271634]Okna

Okna mogu biti ručna i stojeća. Ručna okna služe samo za uvlačenje kablova i smeštaj nastavaka i druge opreme i njihov izgled, konstrukcija i namena je u skladu sa Glavnim projektom.

Stojeća okna imaju svetlu visinu 180 cm tako da u njima može da stoji radnik, poprečne dimenzije rova se daju projektom ali ne mogu biti manje od 150 × 150 cm. 



Okna se zidaju u punoj opeki tako da su zidovi deblјine 25 cm. Okna se zidaju u produžnom malteru a spolјašnja vertikalna i horizontalna hidroizolacija se postavlјa ako to predviđa glavni projekat. Dno okna je od mršavog betona sa blagim padom prema sredini (2%) i ako nema hidroizolacije postavlјa se drenaža.



Gornja ploča je od armiranog betona koja se statički proračunava u skladu sa mesnim opterećenjem.



Poklopac okna je od livenog gvožđa u skladu sa Tehničkim uslovima ZJPTT br. 02-3128/1 od 5.3.1964. god. Laki ili teški poklopac se bira u skladu sa mesnim opterećenjem ali u principu se u travnjaku, trotoraru i slobodnoj površini uzima laki poklopac, a u kolovozu teški poklopac. Poklopac je u ravni sa površinom zemlјišta (trotoara, kolovoza). Mesto poklopca u gornjoj ploči treba da bude u sredini ali u skladu sa Glavnim projektom može da se smesti i drukčije. "Vrat" okna koji povezuje ploču sa površinom zemlјišta i u koji se usađuje poklopac je liven od betona zajedno sa gornjom pločom ali opseg u koji se usađuje poklopac mora biti od betona statički prooračunat za odgovarajući poklopac i opterećenje.



Dubina ukopavanja okna (visina od gornje površine ploče do površine zemlјišta određuje se Glavnim projektom).



Položaj uvodnih cevi u bočnim zidovima određuje se Glavnim projektom uz uslov da minimalna dubina gornje ivice bilo koje uvodne cevi nije manja od 0,8 m odnosno da gornja ivica cevi nije udalјena od donje površine ploče za manje od 0,4 m.



Kablovi se u oknu polažu po konzolama Okno se oprema konzolama od čeličnih profila koji se usađuju u zidove okna. Konzole se postavlјaju naknadno a njihov položaj i dimenzije određuju se prema potrebama.

[bookmark: _Toc56271635]Cevi 

Veza između okana se ostvaruje pomoću PVC cevi nominalnog prečnika 110 mm, dužine  6m koje odgovaraju Tehničkim uslovima ZJPTT Br. 02-11550/1-72; cevi imaju proširenje na jednom kraju.

Cevi između okana postavlјaju se horizontalno jedna pored druge i to 2 cevi, 3 cevi i 4 cevi. Za veći broj cevi redovi se postavlјaju jedan iznad drugog i to 2×2, 2×3 i N×4 gde je N broj između 1 i 8.







Međusobni položaj cevi fiksiran je pomoću plastičnih češlјeva koji se postavlјaju na međusobno rastojanju od najviše 2 m.



Snop cevi se oblaže peskom. Ukoliko je to potrebno, snop cevi može da se obloži betonom. Marka betona se određuje statičkim proračunom u Glavnom projektu.



Cevi se između okana polažu pravo i po pravcu i po niveleti a nastavlјaju se uvlačenjem jedne cevi u prošireni kraj druge cevi. Spoj se zaptiva zaptivnim prstenom.



Ukoliko cevi treba da se polažu u krivini tačan položaj i poluprečnik određuje se u Glavnom projektu, s tim što mora  da se vodi računa o provlačenju kablova i njihovom minimalnom poluprečniku savijanja.



Nakon završetka kablovske kanalizacije (okana i cevi) vrši se ispitivanje tako što se kroz sve cevi provlači okrugla četka vezana na oba kraja konopcima. Istovremeno se na taj način cevi čiste od eventualnih nečistoća.

[bookmark: _Toc56271636]Polaganje kablova

Kablovi se u principu polažu sa pokretnog doboša, odmotavanjem. Ako se kabl polaže sa nepokretnog doboša obavezno je korišćenje kablovskih koturova, tj povlačenje kablova po zemlјi odnosno po dnu rova nije dozvolјeno. Ukoliko iz bilo kojih razloga korišćenje koturova nije moguće kabl se može razvlačiti na rukama pri čemu treba voditi računa o maksimalnom opterećenju radnika i kabl se ne sme savijati ispod minimalnog dozvolјenog poluprečnika savijanja.

Kabl se polaže približno na sredini rova sa rezervom. Prilikom polaganja više kablova u isti rov treba voditi računa da se ne ukrštaju. Na mestima sučelјavanja kablovskih dužina ostavlјa se preklop od 1÷1,5m u skladu sa uputstvom proizvođača opreme i kablova.



Nastavci se rade u proširenju rova čija veličina i oblik zavise od kapaciteta kablova koji se nastavlјaju tj od veličine nastavka. Proširenje rova za nastavak se kopa prilikom izrade samog nastavka. Na dno proširenja stavlјa se sloj peska deblјine 10 cm a završeni nastavak se potpuno prekriva slojem peska. 



Dimenzije proširenja određuju se na sledeći način: 

· Osa nastavka treba da bude 0,3 m smaknuta od ose kabla u rovu kako bi se postiglo rasterećenje nastavka od zateznih sila,

· Krivine savijanja kabla radi prilaza nastavku treba da budu oko 50% veće od minimalno dozvolјene krivine savijanja kako bi se izbegle radijalne sile.



Zajedno sa telefonskim kablom u isti rov, bez ograničenja mogu se polagati:

· Drugi telekomunikacioni i signalni kablovi

· Optički kablovi bilo koje namene

· Ostali kablovi koji ne služe za prenos energije (u kablove za prenos energije treba računati i napojne kablove antenskih sistema velike snage)



Horizontalno rastojanje između telefonskog kabla i energetskog kabla (uklјučujući i antenske napojne kablove velike snage)  iznosi najmanje 50 cm. Ako je rastojanje manje treba predvideti posebne mere zaštite. Za paralelno vođenje sa niskonaponskim energetskim kablovima dovolјno je postavlјanje opeka "na kant" u neprekidnom nizu.  Kod paralelnog vođenja sa visokonaponskim kablovima isti se polažu u čeličnim uzemlјenim cevima a TT kablovi u plastičnim cevima.



Ugao ukrštanja TT kablova i energetskih kablova treba da bude 90º, a najmanje 45º. Ako je ugao manji slučaj se tretira kao paralelno vođenje. Prilikom ukrštanja TT kabl je uvek iznad energetskog kabla a vertikalno rastojanje najmanje 30 cm za niskonaponske kablove a 50 cm za visokonaponske kablove. Ako je ova rastojanja nemoguće postići preduzimaju se dodatne zaštitne mere (vidi prethodni stav).



Kablovi se obeležavaju olovnim obujmicama na svakih 5 m. Na obujmicama se upisuje:

· tip kabla

· konstrukcija

· mesec i godina polaganja

· dodatna  identifikacija ukoliko u rovu ima dva ili više identičnih kablova.



Karakteristična mesta trase i kabla obeležavaju se kablovskim obeležavačima. U trotoaru se postavlјa mesingana pločica a u slobodnom zemlјištu betonski stubić sa pločicom. U oba slučaja pločica nosi simbol;

· U pravcu se kabl obeležava približno na sredini između dva nastavka

· Iznad nastavaka

· Na mestima promene pravca

· Na mestima odgranjavanja kabla od glavne trase

· Na krajevima slepog kabla

· Na mestima početka i kraja cevi ispod prepreka.

[bookmark: _Toc56271637]Provlačenje kablova 

Kroz jednu cev se provlači samo jedan kabl. Provlačenje više kablova kroz istu cev dozvolјeno je ako ukupan prečnik svih kablova ne prelazi 60 mm. Optički kablovi se obavezno provlače kroz posebne cevi. Nastavlјanje kablova u cevima nije dozvolјeno.



Kablovi se provlače prvo kroz cevi najnižeg reda i to prema planu datom u projektu. U oknima se kablovi polažu po konzolama na bočnim zidovima.



Provlačenje kablova kroz više okana bez nastavaka dozvolјeno je ako se ne prekorači maksimalna vučna sila propisana za dotičnu vrstu kablova.



Provlačenje kablova se vrši ručnim ili motornim vitlom. Kontrola vučne sile tokom provlačenja kabla je obavezna. Najpovolјnije je ako je vitlo opremlјeno spojkom koja proklizava kod prekoračenja podešene vučne sile. Spoj između vučnog užeta i kabla ostvaruje se preko čelične čarape. Kabl se vuče u pravcu ose cevi kako bi se trenje svelo na minimum. Po potrebi koristiti koturove kojima se usmerava vučno uže.



Za smanjenje trenja u cevima mogu se koristiti sredstva za podmazivanje. Najpovolјnije je uduvavanje plastičnih kuglica prečnika nekoliko desetih delova milimetra koji se zahvalјujući statičkom elektricitetu lepe po unutrašnosti cevi i znatno smanjuju otpor trenja.



Provlačenje kablova se vrši sa doboša koji se raspoređuju prema unapred utvrđenom rasporedu koji je dat u orgaizaciji rada.



Pre provlačenja kabla kroz cev kanalizacije istu treba pročistiti pomoću četke čime se takođe proverava ispravnost cevi.



Po završenom uvlačenju sa krajeva kabla se odseca oštećeni i istegnuti deo. Voditi računa da se postigne dovolјna rezerva za postavlјanje po konzolama okna odnosno preklop za nastavak.



[bookmark: _Toc56271638]Puštanje u rad

Puštanje mreže u rad može se izvršiti tek po obavlјenom tehničkom pregledu i dobijanju dozvole za upotrebu. Tehnički pregled se sastoji od:



· Provere usaglašenosti izvedenog objekta sa Projektom odnosno overenim izmenama i dopunama po kvalitetu i količinama ugrađenih kablova i opreme i izvršenih radova

· Merenja i ispitivanja








[bookmark: _Toc56271639]GASOVOD

Ova pozicija radova je  Projektom predviđena kod  mosta br.2.

[bookmark: _Toc56271640]Uslovi nadležnog Javnog preduzeća

Potrebno je gasovod tretirati kao stečenu obavezu u prostoru i, u skladu sa: – "Zakonom o energetici" ("Sl.glasnik RS", br.145/2014 ) propisano da Energetski subjekt koji obavlјa delatnost transporta, odnosno distribucije prirodnog gasa dužan je da sprovodi mere zaštite u skladu sa zakonom kojim se uređuje cevovodni transport gasovitih i tečnih uglјovodonika i distribucija gasovitih uglјovodonika.Zabranjena je izgradnja objekata koji nisu u funkciji obavlјanja energetskih delatnosti, kao i izvođenje drugih radova ispod, iznad ili pored energetskih objekata, suprotno zakonu, kao i tehničkim i drugim propisima" (čl. 323)



"Zakonom o cevodnom transporu" ("Sl.glasnik RS", br.104/209.) propisano da "U zaštitnom pojasu cevovoda ne smeju se izvoditi radovi i druge aktivnosti izuzev polјoprivrednih radova dubine do 0.5 metara bez pismenog odobrenja energetskog subjekta koji obavlјa delatnost transporta, odnosno distribucije cevovodima. Energetski subjekt koji obavlјa delatnost transporta, odnosno distribucije cevovodima izdaje odobrenje sa uslovima za izvođenje radova u zaštitnom pojasu cevovoda, ukoliko utvrdi da u zaštitnom pojasu cevovoda postoje tehničke mogućnosti za izvođenje radova i drugih aktivnosti..... " (čl. 20)



"Zakonom o planiranju i izgradnji" (Sl. glasnik RS br. 72/09 , 81/09 - ispravka, 64/10 - US, 24/11 , 121/12 , 42/13 - US, 50/13 - US, 98/13 - US, 132/14 i 145/2014 "), odnosno Lokacijskim uslovima predviđeno je da se utvrde mogućnosti i ograničenja gradnje na katastarskoj parceli odnosno na više katastarskih parcela.



Tehnički uslovi za izgradnju u zaštitnom pojasu gasovodnih objekata:

Minimalna dubina ukopavanja čeličnih i PE gasovoda, merena od gornje ivice cevi, kod ukrštanja sa drugim objektima je:



[image: ]









1. Prema Pravilniku o uslovima za nesmetanu i bezbednu distribuciju prirodnog gasa gasovodima pritiska do 16 bar minimalna dozvolјena rastojanja spolјne ivice podzemnih čeličnih gasovoda 10 bar <MOP≤ 16 bar i čeličnih i PE gasovoda 4 bar < MOP ≤ 10 bar sa drugim gasovodima, infrastrukturnim i drugim objektima su:

[image: ]
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2. Prema Pravilniku o uslovima za nesmetanu i bezbednu distribuciju prirodnog gasa gasovodima pritiska do 16 bar minimalna dozvolјena rastojanja spolјne ivice podzemnih čeličnih i PE gasovoda MOP ≤ 4bar sa drugim gasovodima, infrastrukturnim i drugim objektima su: [image: ] 



Rastojanja iz gore navedene tabele mogu se izuzetno smanjiti na kratkim deonicama gasovoda dužine do 2 m uz primenu fizičkog obezbeđenja od oštećenja prilikom kasnijih intervencija na gasovodu i predmetnom vodu, ali ne manje od 0,2 m pri paralelnom vođenju, osim rastojanja od gasovoda do postrojenja i objekata za skladištenje zapalјivih i gorivih tečnosti i zapalјivih gasova.

Podzemno polaganje gasovoda nije dozvolјeno u krugu opasnog dela pogona u kojima se koriste, prerađuju i skladište eksplozivne materije, a koji su bliže uređeni posebnim propisima kojima je uređena oblast eksplozivnih materija .

Nije dozvolјeno paralelno vođenje podzemnih vodova iznad i ispod gasovoda. Izgradnja novih objekata ne sme ugroziti stabilnost, bezbednost i pouzdan rad gasovoda.

Zaštitni pojas gasovoda je pojas u kome se primenjuju posebne mere zaštite gasovoda. U zavisnosti od pritiska zaštitni pojas gasovoda iznosi za PE i čelične gasovode MOP do 4bar po 1m na obe strane gasovoda.

Operator distributivnog sistema mora nadzirati sve radove trećih lica u zaštitnom pojasu gasovoda.

Treća lica, prilikom izvođenja radova u zaštitnom pojasu gasovoda moraju pribaviti posebnu saglasnost operatora distributivnog ( gasovodnog) sistema.

U zaštitnom pojasu gasovoda zabranjeno je saditi drveće i drugo rastinje čiji koreni dosežu dubinu veću od 1 m, odnosno, za koje je potrebno da se zemlјište obrađuje dublјe od 0,5. Ukoliko se prilikom projektovanja i izgradnje ne može obezbediti poštovanje navedenih uslova potrebno je predvideti novo rešenje zaštite gasovoda i/ili izmeštanje gasovoda. Ova zaštita i/ili izmeštanje gasovoda vrši se pod posebnim uslovima koji se definišu Ugovorom između Investitora i JP ''Srbijagas'', koji pored ostalog definiše obavezu Investitora da izradi Projekat zaštite i/ili izmeštanja gasovoda, na osnovu prethodnog obraćanja od strane Investitora tzv. Pismom o namerama. Svi troškovi prilikom izvođenja radova na zaštiti i izmeštanju gasovoda padaju na teret Investitora.






Posebne mere zaštite izgrađenih gasovoda pri izvođenju radova:



1. U pojasu širine po 3 m sa svake strane, računajući od ose distributivnog gasovoda maksimalnog radnog pritiska 4 bar, na mestima ukrštanja i paralelnog vođenja, predvideti izvođenje svih zemlјanih radova ručnim iskopom. Na rastojanju 1 m do3 m bliže ivice rova od spolјne ivice gasovoda, moguće je predvideti mašinski iskop u slučaju kad se probnim iskopima (''šlicovanjem'') nedvosmisleno utvrdi tačan položaj gasovoda i kad mašinski iskop odobri predstavnik JP ''Srbijagas'' na terenu;



2. Ukoliko na mestima ukrštanja i/ili paralelnog vođenja dođe do otkopavanja gasovodne cevi, oštećena izolaciona traka se mora zameniti novom. Zamenu obavezno izvode radnici JP ''Srbijagas'' o trošku investitora, a po dostavlјanju blagovremenog obaveštenja.



3. Ukoliko na mestima ukrštanja i/ili paralelnog vođenja dođe do otkopavanja gasovodne cevi i oštećenja gasovoda o ovome se hitno mora obavestiti JP ''Srbijagas'' radi preduzimanja potrebnih mera koje će se odrediti nakon uvida u stanje na terenu.



4. U slučaju oštećenja gasovoda, koje nastane usled izvođenja radova u zoni gasovoda, usled nepridržavanja utvrđenih uslova, kao i usled nepredviđenih radova koji se mogu javiti prilikom izvođenja objekta, investitor je obavezan da snosi sve troškove sanacije na gasovodnim instalacijama i nadoknadi štetu nastalu usled eventualnog prekida distribucije gasa.



5. Prilikom izvođenja radova građevinska mehanizacija mora prelaziti trasu gasovoda na obezbeđenim prelazima urađenim tako da se ne izaziva pojačano mehaničko naprezanje gasovoda.



6. Upotreba vibracionih alata u blizini gasovoda je dozvolјena ukoliko ne utiče na mehanička svojstva i stabilnost gasovoda.



7. U zoni 5 m levo i desno od ose gasovoda ne dozvovolјava se nadvišenje (nasipanje postojećeg terena), skidanje humusa, odnosno promena apsolutne kote terena koja je postojala pre izvođenja radova.



8. Prilikom izvođenja radova u zonama opasnosti i kod oslobođene gasovodne cevi potrebno je primeniti sve mere za sprečavanje izazivanja eksplozije ili požara: zabranjeno je raditi sa otvorenim plamenom, raditi sa alatom ili uređajima koji mogu pri upotrebi izazvati varnicu, korišćenje vozila koji pri radu mogu izazvati varnicu, korišćenje električnih uređaja koji nisu u skladu sa normativima propisanim u odgovarajućim standardima SRPS za protiveksplozivnu zaštitu, odlaganje zapalјivih materija i držanje materija koje su podložne samozapalјenju.



9. Investitor je obavezan, u skladu sa Zakonom o cevovodnom transportu gasovitih i tečnih uglјovodonika i distribuciji gasovitih uglјovodonika (Sl. glasnik RS, br. 4/2009), da 10 dana pre početka radova u zaštitnom pojasu gasovoda, obavesti JP ''Srbijagas'' u pisanoj formi, kako bi se obezbedilo prisustvo našeg predstavnika za vreme trajanja radova u blizini gasovoda.



Kontrola sprovođenja mera iz ovih uslova vrši se o trošku Investitora.
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Price Schedules Bridge No1.xlsx
00 Design&Recapitulation

		No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		I		DESIGN

		1		Construction design for bridge No 1.		Lump sum		1.00

		2		As built design for bridge No 1.		Lump sum		1.00

		TOTAL FOR DESIGN

		RECAPITULATION FOR BRIDGE No 1

		00		DESIGN

		01		DEMOLITION WORKS

		02		REPLACEMENT WORKS

		03		RETAINING WALLS

		04		APPROACHES

		05		ELECTRICAL INFRASTRUCTURE

				CONTINGENCIES

		TOTAL FOR BRIDGE No 1





01 Demolition

		No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		10.1-1		DEMOLITION WORKS

				The Contractor shall comply with and fulfil all obligations under the relevant laws of the Republic of Serbia. It is the obligation of the Contractor to provide re-directing a pedestrian traffic from existing bridge prior to the commencement of demolition works.

				Relocation of existing installations prior to any demolition work. In the presence of authorized representatives of the competent services of the owner of the installation, identify and mark the route of all existing installations, both recorded and unrecorded, and in accordance with the requirements of the Technical Requirements or specific Projects, relocate, protect and secure the installations during the bridge construction. Lump-sum all work, material, tools, equipment and machinery given in the project temporary relocation of bridge installations (given in the relocation project)

		10.1-1.1		Careful demolition of the structure of the existing bridge. Take all measures of protection and safety of workers, temporary facilities, machinery and equipment on site. Useful materials to be cleaned and stored at a construction site or taken to a designated landfill approved by Client
Waste material shall be dropped off to a landfill up to 10 km away and the site shall be cleaned. The contractor will adapt the technology of demolition of the bridge structure to the machinery at his disposal The Contractor shall propose demolition method statement according to his equipment.
Lump-sum for all work, tools, materials and transportation		Lump sum.		1.0

		TOTAL FOR DEMOLITION WORKS







02 Replacement

		No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		2/1.1-1		SITE PREPARATION WORKS

		2/1.1-1.1		Site mobilization, equipment and
workers transportation, guard service, site demobilization		Lump sum		1.0

		2/1.1-1.2		Scaffolding		Nos.		1.0

		2/1.1-1.3		Site surveying		Lump sum		1.0

		TOTAL SITE PREPARATION WORKS          



		2/1.1-2		DEMOLITION WORKS

		2/1.1-2.1		Given in separate Price Schedule 01 Demolition



		2/1.1-3		EARTH WORKS

		2/1.1-3.1		Given in separate Price Schedules 03 Retaining and 04 Approaches



		2/1.1-4		CONCRETE WORKS

		2/1.1-4.1		Formwork for abutments and foundations		m³		20.1

		2/1.1-4.2		Extension of foundations. It consists: concrete mix design, procurement, transportation, pouring, compacting and curing. Site preparation, formwork installation. Grade of
concrete shall be C30/37 (MB40)		m³		10.0

		TOTAL CONCRETE WORKS



		2/1.1-5		STEEL WORKS

				All steel structural elements shall be from S275 steel grade. The works include material procurement, welding, protection and transportation to the site.

		2/1.1-5.1		MAIN STEEL FRAMES

		2/1.1-5.1.1		Top chord
Hot finished circular hollow section Ø323.9x14.2		kg		7300.0

		2/1.1-5.1.2		Bottom chord
Hot finished circular hollow section Ø323.9x14.2		kg		7300.0

		2/1.1-5.1.3		Diagonals-straight part
Hot finished circular hollow section Ø219.1x14.2		kg		4000.0

		2/1.1-5.1.4		Diagonals-curved part
Hot finished circular hollow section Ø219.1x14.2		kg		2100.0

		2/1.1-5.1.5		Verticals
Hot finished circular hollow section Ø 400		kg		890.0

		2/1.1-5.1.6		Site splices, stiffeners, etc…		kg		3200.0

		2/1.1-5.2		TRANSVERSE GIRDERS

		2/1.1-5.2.1		At supports (end girders)
IPB 240		kg		600.0

		2/1.1-5.2.2		Middle girders
IPE 240		kg		1000.0

		2/1.1-5.3		STEEL PLATE

		2/1.1-5.3.1		Steel plate 
d=1.0cm		kg		8500.0

		2/1.1-5.3.2		Stiffeners (longitudinal beams) 
h/d=15.0/0.7cm		kg		2500.0

		2/1.1-5.4		BRIDGE FENCE

		2/1.1-5.4.1		Handrails 
Ø76mm		m'		64.0

		2/1.1-5.4.2		Stiffeners 
d=0.5cm		kg		600.0

		2/1.1-5.4.3		Fence on river banks footpaths		m'		8.0

		2/1.1-5.5		REINFORCEMENT

		2/1.1-5.5.1		Anchors for bonding new and old
concrete Ø16 (procurement and installation)		Nos.		16.0

		2/1.1-5.5.2		Foundation reinforcement (procurement, cutting, bending and placement)		kg		1800.0

		2/1.1-5.5.3		Concrete protection (bitumen coatings)		m²		22.4

		TOTAL STEEL WORKS



		2/1.1-6		FINISHES

		2/1.1-6.1		Waterproofing installation Steel surface preparation for
waterproofing installation d=1.0cm thick		m²		80.0

		2/1.1-6.2		Screed
Asphalt-concrete AB 8, 2-5cm thick		m²		80.0

		2/1.1-6.3		Finishing layer
Asphalt-concrete AB 8, 4.0cm thick		m²		80.0

		2/1.1-6.4		Plexiglass
Installation of Plexiglas fence in pre- prepared joints, elastic filling of joints,
installation of sealing strips		m²		83.2

		2/1.1-6.5		Bearings installation Bearing type NAL 250 p-1		Nos.		4.0

		2/1.1-6.6		Expansion joints installation dimensions ±25mm		Nos.		2.0

		2/1.1-6.7		Scaffolding removal		Nos.		1.0

		TOTAL FINISHES  



		2/1.1-7		INFRASTRUCTURE RELOCATION

		2/1.1-7.1		Given in separate Price Schedule 05 Electrical Infrastructure

		RECAPITULATION 02 REPLACEMENT

		2/1.1-1		SITE PREPARATION WORKS

		2/1.1-4		CONCRETE WORKS

		2/1.1-5		STEEL WORKS

		2/1.1-6		FINISHES

		TOTAL FOR WORKS 2/1.1-1, 2/1.1-4, 2/1.1-5, 2/1.1-6





03 Retaining

		No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		2/2.1-1		EARTH WORKS

		2/2.1-1.1		Excavation for foundation construction
Soil type III and IV categories, till depth of 1.4m

				Retaining wall 1.1		m3		69.0

				Retaining wall 1.2				77.0

				Retaining wall 1.3				51.0

				Retaining wall 1.4				59.0

				Retaining wall 2.1				72.0

				Retaining wall 2.2				58.0

				Retaining wall 2.3				148.0

		2/2.1-1.2		BACKFILLING
Backfilling with a coherent impermeable earth layers and compaction. Backfill to the elevation of existing terrain. This item covers backfilling till the level of the existing terrain. Quantity of the material for backfilling from the existing ground level till designed new level has been considered in the Book 1/1 – Reconstruction of the approach to the
pedestrian bridge.

				Retaining wall 1.1		m3		52.0

				Retaining wall 1.2				39.0

				Retaining wall 1.3				61.0

				Retaining wall 1.4				46.0

				Retaining wall 2.1				53.0

				Retaining wall 2.2				44.0

				Retaining wall 2.3				115.0

		TOTAL EARTH WORKS



		2/2.1-2		CONCRETE WORKS

		2/2.1-2.1		BLINDING CONCRETE
Blinding concrete shall be from concrete grade MB20, d=10 cm thick. It consists: concrete mix design, procurement, transportation, pouring,
compacting and curing.

				Retaining wall 1.1		m3		2.7

				Retaining wall 1.2				2.0

				Retaining wall 1.3				2.7

				Retaining wall 1.4				2.1

				Retaining wall 2.1				3.0

				Retaining wall 2.2				2.1

				Retaining wall 2.3				5.5

		2/2.1-2.2		WALLS CONSTRUCTION
Construction of foundations strips and walls. All walls have constant foundations with dimensions 1.3*0.35m. Wall heights varies from 0.75m, till 2.38m. Wall thickness varies from 0.2m at the top till 0.4m at bottom. It consists: concrete mix design, procurement, transportation, pouring, compacting and curing. Concrete grade is C25/30 (MB 30),
reinforcement grade B500B

				Retaining wall 1.1		m3		20.4

				Retaining wall 1.2				15.4

				Retaining wall 1.3				18.5

				Retaining wall 1.4				14.0

				Retaining wall 2.1				23.6

				Retaining wall 2.2				16.9

				Retaining wall 2.3				36.7

		2/2.1-2.3		STAIRCASES CONSTRUCTION
Staircases shall be from mass concrete with grade MB30. It consists: concrete mix design, procurement,
transportation, pouring, compacting and curing.

				Staircases on left river bank		m3		8.4

		TOTAL CONCRETE WORKS



		2/2.1-3		STEEL WORKS

		2/2.1-3.1		REINFORCEMENT
Procurement and placing of reinforcement grade B500-B

				Retaining wall 1.1		kg		1280

				Retaining wall 1.2				960

				Retaining wall 1.3				1190

				Retaining wall 1.4				910

				Retaining wall 2.1				1450

				Retaining wall 2.2				1040

				Retaining wall 2.3				2360

		2/2.1-3.2		FENCE
Material procurement, fabrication, transportation, installation and corrosion protection of steel fence
made from hot finished circular hollow sections. Steel grade S235

				Retaining wall 1.1		m'		17.5

				Retaining wall 1.2				11

				Retaining wall 1.3				21

				Retaining wall 1.4				16

				Retaining wall 2.1				18.5

				Retaining wall 2.2				12.5

				Retaining wall 2.3				42

				Staircases on left river bank				6

		TOTAL STEEL WORKS



		2/2.1-4		FINISHES AND MISCELLANEOUS

		2/2.1-4.1		PROTECTION OF CONCRETE IN CONTACT WITH SOIL
Bitumen coatings in contact with soil.

				Retaining wall 1.1		m2		72

				Retaining wall 1.2				52

				Retaining wall 1.3				71

				Retaining wall 1.4				55

				Retaining wall 2.1				85

				Retaining wall 2.2				60

				Retaining wall 2.3				141

		2/2.1-4.2		PROTECTION OF CONCRETE ABOVE GROUND
Exposed concrete surface protection

				Retaining wall 1.1		m2		40

				Retaining wall 1.2				33

				Retaining wall 1.3				26

				Retaining wall 1.4				19

				Retaining wall 2.1				45

				Retaining wall 2.2				34

				Retaining wall 2.3				52

		2/2.1-4.3		FINISHES
Sealing of contact surfaces between walls and footpaths. Installation of the styrofoam and sealant the the expansion joints between bridge and
wall structures

				Retaining wall 1.1		m'		23

				Retaining wall 1.2				18

				Retaining wall 1.3				24

				Retaining wall 1.4				19

				Retaining wall 2.1				26

				Retaining wall 2.2				18

				Retaining wall 2.3				45

		2/2.1-4.4		DRAINAGE CANALS
Drainage canal construction with grilled cover and underground PVC drainage pipe. The canal shall be constructed form concrete grade MB25, and cover from steel grade S235.		Nos.		2

		TOTAL FINISHES AND MISCELLANEOUS



		RECAPITULATION FOR 03 RETAINING

		2/2.1-1		EARTH WORKS

		2/2.1-2		CONCRETE WORKS

		2/2.1-3		STEEL WORKS

		2/2.1-4		FINISHES AND MISCELLANEOUS

		TOTAL FOR WORKS 2/2.1-1 TO 2/2.1-4





04 Approaches

		No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		I		EARTH WORKS

		1		Compaction of subsoil		m2		230.89

		2		Editing road formation		m2		230.89

		3		Creation of embankments		m3		112.00

		TOTAL EARTH WORKS

		II		PAVEMENT STRUCTURE

		1		Procurement, transportation and installation of bearing layer of crushed stone thickness d=15 cm		m3		38.67

		2		Production of the bearing, abrasive layer BNHS 16s thickness d=6cm		m2		257.67

		3		Procurement, transport and installation of curbs 12/18/80		m'		20.16

		TOTAL PAVEMENT STRUCTURE

		RECAPITULATION FOR 04 APPROACHES

		I		EARTH WORKS

		II		PAVEMENT STRUCTURE

		TOTAL FOR WORKS I AND II





05 Electrical Infrastructure

		Item No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		4.1-3.1.1		CIVIL AND ELECTRICAL WORKS FOR INFRASTRUCTURE RECONSTRUCTION

		4.1-3.1.1.1		Determination of cable routes, trenches excavation in aim to determine the places for eventual cutting of cables. Existing cables protection (if required).		Nos		8

		4.1-3.1.1.2		Tracing and excavation of trench 0.4m wide and 0.8m deep, for laying the RR00-Y 5x16mm2 cable from the existing public lighting pole, located along the river banks, in the immediate proximity to the bridge under
reconstruction.		m		25

		4.1-3.1.1.3		Procurement, production, delivery and installation of the lighting switchboard JO. The cabinet is made of polyester with doors and lock, for external mounting, which is mounted on a concrete base 0.2 m above the ground level. The cabinet consists of a feeder (CCP), and a control part. 230V (AC) / 24V (DC) power supply units are installed in the cabinet to supply LED lighting on the bridge.
The item includes excavation of the hole for the foundation, cabinet and connection of the cabinet to the power cables.		Nos		1

		4.1-3.1.1.4		Procurement, delivery and installation in the JO cabinet, 230 V (AC) / 24 V (DC) power supply units, to supply LED lighting on the bridge (3 for each side of the bridge).		Nos		6

		4.1-3.1.1.5		Procurement, delivery and laying of power cable, PP00-Y 5x16 mm2 / 1kV in already dug trench or installed cable duct.		m		15

		4.1-3.1.1.6		Procurement, delivery of materials and production of 1kV cable coupler for interconnection of existing 1kV cable and new PP00-Y 5x16 mm2 / 1kV cable. To be paid per pc.		No		1

		4.1-3.1.1.7		Procurement, delivery of materials and production of cable termination 1kV, new PP00-Y cable 5x16 mm2 / 1kV. To be paid per pc.		No		1

		4.1-3.1.1.8		Delivery of the necessary material and production of protection when crossing the electric cable 1kV with other underground infrastructure in accordance with the applicable regulations. Total for labor, material and
transportation.		Nos		6

		4.1-3.1.1.9		Procurement, delivery and laying down the PVC pipe Ø 110 mm in already prepared trench, for installation of power cable for LED lamps.		m		30

		4.1-3.1.1.10		Procurement, delivery and installation of cables PP00-Y 5x2,5mm2 into already laid PVC pipes, from cabinets JO to the bridge where LED lamps are installed		m		50

		4.1-3.1.1.11		Procurement and installation of ambient lamps similar to ILUM MARK 2- LED 4000K (neutral white), IP 67, rated voltage 24 V, DC, complete with appropriate connections.		Nos		62

		4.1-3.1.1.12		Procurement, delivery and installation of aluminium U profiles for the accommodation of LED lamps.		m		65

		4.1-3.1.1.13		Procurement, Delivery and Connection of ILUM MARK User 2-pin (RGB) IP 68 Lamps		Nos		66

		4.1-3.1.1.14		Procurement, delivery and installation of 3m Ø2 '' probes for grounding of metal bridge structure.		Nos		4

		4.1-3.1.1.15		Procurement, delivery and laying of FeZn 25x4 mm tape for connection between probes and bridge construction		m		40

		4.1-3.1.1.16		Other small material for earthing, cross links, straps, etc.		Lump sum		1

		4.1-3.1.1.17		Temporary earthing of temporary scaffolding used for construction of new bridge, making connection from newly installed probes to temporary construction of scaffold with conductor P / F 1x16mm2, set with making
connections at both ends.		m		20

		4.1-3.1.1.18		Delivery and installation of marking strips for underground electrical infrastructure as per "Power Distribution" regulations. Total for
labour, material and transportation.		Nos		5

		4.1-3.1.1.19		Recording of the route of laid cables
with production of cadastre of the completed state.		Lump sum		1

		4.1-3.1.1.20		Testing of the cables, other conductors and connections. Obtaining verification reports from the competent authority, in particular on the quality of insulation, protection against dangerous touch voltages, soil compaction, internal technical acceptance, preparatory final works. Trial and handover of facility		Lump sum		1

		4.1-3.1.1.21		Costs	of	the	"Power	Distribution" Maintenance Plant for the installation of a new network into the existing one.		Lump sum		1

		4.1-3.1.1.22		Costs of ED Power System Operator with required manipulations on the power grid.		Lump sum		1

		4.1-3.1.1.23		If necessary, design of existing 10 kV cables relocation (unknown cross section) by laying a new cable XHE 49-A 3x (1x150) mm2 - 10 kV		m		40

		4.1-3.1.1.24		If necessary, manufacture of heat-tight couplings for connection of newly installed and existing 10 kV cables (unknown cross section), for cable XHE 49-A 3x (1x150) mm2 - 10 kV		Nos		6

		TOTAL FOR CIVIL AND ELECTRICAL WORKS FOR INFRASTRUCTURE RECONSTRUCTION
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Price Schedules Bridge No2.xlsx
00 Design&Recapitulation

		No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		I		DESIGN

		1		Construction design for bridge No 2.		Lump sum		1.00

		2		As built design for bridge No 2.		Lump sum		1.00

		TOTAL FOR DESIGN

		RECAPITULATION

		00		DESIGN

		01		DEMOLITION WORKS

		02		REPLACEMENT WORKS

		03		RETAINING WALLS

		04		APPROACHES

		05		ELECTRICAL INFRASTRUCTURE

				CONTINGENCIES

		TOTAL FOR BRIDGE No 1





01 Demolition

		No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		10.2-1		DEMOLITION WORKS

				The Contractor shall comply with and fulfil all obligations under the relevant laws of the Republic of Serbia. It is the obligation of the Contractor to provide re-directing a pedestrian traffic from existing bridge prior to the commencement of demolition work.

				Relocation of existing installations prior to any demolition work. In the presence of authorized representatives of the competent services of the owner of the installation, identify and mark the route of all existing installations, both recorded and unrecorded, and in accordance with the requirements of the Technical Requirements or specific Projects, relocate, protect and secure the installations during the bridge construction. Lump-sum all work, material, tools, equipment and machinery given in the project temporary relocation of bridge installations (given in the relocation project)

		10.2-1.1		Careful demolition of the structure of the existing bridge. Take all measures of protection and safety of workers, temporary facilities, machinery and equipment on site. Useful materials to be cleaned and stored at a construction site or taken to a designated landfill approved by Client
Waste material shall be dropped off to a landfill up to 10 km away and the site shall be cleaned. The contractor will adapt the technology of demolition of the bridge structure to the machinery at his disposal
The Contractor shall propose demolition method statement according to his equipment
Lump-sum for all work, tools, materials and transportation		Lump sum.		1.0

		TOTAL FOR DEMOLITION WORKS



		RECAPITULATION FOR BRIDGE No 2

		00		DESIGN

		01		DEMOLITION WORKS

		02		REPLACEMENT WORKS

		03		RETAINING WALLS

		04		APPROACHES

		05		ELECTRICAL INFRASTRUCTURE

		06		TELECOMMUNICATION

		07		GAS PIPELINE

				CONTINGENCIES

		TOTAL FOR BRIDGE No 2





02 Replacement

		No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		2/1.2-1		SITE PREPARATION WORKS

		2/1.2-1.1		Site mobilization, equipment and
workers transportation, guard service, site demobilization		Lump sum		1.0

		2/1.2-1.2		Scaffolding		Nos.		1.0

		2/1.2-1.3		Site surveying		Lump sum		1.0

		TOTAL SITE PREPARATION WORKS          



		2/1.2-2		DEMOLITION WORKS

		2/1.2-2.1		Given in separate Price Schedule 01 Demolition



		2/1.2-3		EARTH WORKS

		2/1.2-3.1		Given in separate Price Schedules 03 Retaining and 04 Approaches



		2/1.2-4		CONCRETE WORKS

		2/1.2-4.1		Piles execution.
The position consists of procurement, transport, installation and curing as well as  terrain preparations for the installation of piles up to the planned elevation. Piles are made of concrete class C30 / 37 (MB40). 
Pile diameter is Ø800 mm, length 10m.		m³		20.1

		2/1.2-4.2		Pile caps execution. It consists of: concrete mix design, procurement, transportation, pouring, compacting and curing. Site preparation, formwork installation. Grade of concrete shall be C30/37 (MB40)		m³		21.0

		TOTAL CONCRETE WORKS



		2/1.2-5		STEEL WORKS

				All steel structural elements shall be from S275 steel grade. The works include material procurement, welding, protection and transportation to the site.

		2/1.2-5.1		MAIN STEEL FRAMES

		2/1.2-5.1.1		Top chord
Hot finished circular hollow section Ø323.9x14.2		kg		7300.0

		2/1.2-5.1.2		Bottom chord
Hot finished circular hollow section Ø323.9x14.2		kg		7300.0

		2/1.2-5.1.3		Diagonals-straight part
Hot finished circular hollow section Ø219.1x14.2		kg		4000.0

		2/1.2-5.1.4		Diagonals-curved part
Hot finished circular hollow section Ø219.1x14.2		kg		2100.0

		2/1.2-5.1.5		Verticals
Hot finished circular hollow section Ø 400		kg		890.0

		2/1.2-5.1.6		Site splices, stiffeners, etc…		kg		3200.0

		2/1.2-5.2		TRANSVERSE GIRDERS

		2/1.2-5.2.1		At supports (end girders)
IPB 240		kg		600.0

		2/1.2-5.2.2		Middle girders
IPE 240		kg		1000.0

		2/1.2-5.3		STEEL PLATE

		2/1.2-5.3.1		Steel plate 
d=1.0cm		kg		8500.0

		2/1.2-5.3.2		Stiffeners (longitudinal beams) 
h/d=15.0/0.7cm		kg		2500.0

		2/1.2-5.4		BRIDGE FENCE

		2/1.2-5.4.1		Handrails 
Ø76mm		m'		64.0

		2/1.2-5.4.2		Stiffeners 
d=0.5cm		kg		600.0

		2/1.2-5.4.3		Fence on river banks footpaths		m'		8.0

		2/1.2-5.5		REINFORCEMENT

		2/1.2-5.5.1		Pile reinforcement		kg		3620.0

		2/1.2-5.5.2		Pile cap reinforcement		kg		4620.0

		TOTAL STEEL WORKS



		2/1.2-6		FINISHES

		2/1.2-6.1		Waterproofing installation Steel surface preparation for
waterproofing installation d=1.0cm thick		m²		80.0

		2/1.2-6.2		Screed
Asphalt-concrete AB 8, 2-5cm thick		m²		80.0

		2/1.2-6.3		Finishing layer
Asphalt-concrete AB 8, 4.0cm thick		m²		80.0

		2/1.2-6.4		Plexiglass
Installation of Plexiglas fence in pre- prepared joints, elastic filling of joints, installation of sealing strips		m²		83.2

		2/1.2-6.5		Bearings installation Bearing type NAL 250 p-1		Nos.		4.0

		2/1.2-6.6		Expansion joints installation dimensions ±25mm		Nos.		2.0

		2/1.2-6.7		Scaffolding removal		Nos.		1.0

		TOTAL FINISHES  



		2/1.2-7		INFRASTRUCTURE RELOCATION

		2/1.2-7.1		Given in separate Price Schedule 05 Electrical Infrastructure, 06 Telecommunication and 07 Gas pipeline

		RECAPITULATION FOR 02 REPLACEMENT WORKS

		2/1.2-1		SITE PREPARATION WORKS

		2/1.2-4		CONCRETE WORKS

		2/1.2-5		STEEL WORKS

		2/1.2-6		FINISHES

		TOTAL FOR WORKS 2/1.2-1, 2/1.2-4, 2/1.2-5, 2/1.2-6





03 Retaining

		No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		2/2.2-1		EARTH WORKS

		2/2.2-1.1		Excavation for foundation construction
Soil type III and IV categories, till depth of 1.4m

				Retaining wall 3.1		m3		66.2

				Retaining wall 3.2				63.8

				Retaining wall 3.3				97.9

				Retaining wall 3.4				107.9

				Retaining wall 4.1				71.0

				Retaining wall 4.2				68.4

				Retaining wall 4.3				71.0

				Retaining wall 4.4				156.4

		2/2.2-1.2		BACKFILLING
Backfilling with a coherent impermeable earth layers and compaction. Backfill to the elevation of existing terrain. This item covers backfilling till the level of the existing terrain. Quantity of the material for backfilling from the existing ground level till designed new level has been considered in the Book 1/1 – Reconstruction of the approach to the pedestrian bridge.

				Retaining wall 3.1		m3		50.5

				Retaining wall 3.2				48.8

				Retaining wall 3.3				80.1

				Retaining wall 3.4				89.3

				Retaining wall 4.1				55.0

				Retaining wall 4.2				54.4

				Retaining wall 4.3				58.0

				Retaining wall 4.4				125.8

		TOTAL EARTH WORKS



		2/2.2-2		CONCRETE WORKS

		2/2.2-2.1		BLINDING CONCRETE
Blinding concrete shall be from concrete grade MB20, d=10 cm thick. It consists: concrete mix design, procurement, transportation, pouring, compacting and curing.

				Retaining wall 3.1		m3		3.2

				Retaining wall 3.2				3.0

				Retaining wall 3.3				3.6

				Retaining wall 3.4				3.7

				Retaining wall 4.1				2.5

				Retaining wall 4.2				2.2

				Retaining wall 4.3				2.3

				Retaining wall 4.4				4.6

		2/2.2-2.2		WALLS CONSTRUCTION
Construction of foundations strips and walls. All walls have constant foundations with dimensions 1.3*0.35m. Wall heights varies from 0.75m, till 2.38m. Wall thickness varies from 0.2m at the top till 0.4m at bottom. It consists: concrete mix design, procurement, transportation, pouring, compacting and curing. Concrete grade is C25/30 (MB 30), reinforcement grade B500B

				Retaining wall 3.1		m3		23.7

				Retaining wall 3.2				22.8

				Retaining wall 3.3				24.5

				Retaining wall 3.4				25.7

				Retaining wall 4.1				19.6

				Retaining wall 4.2				16.6

				Retaining wall 4.3				14.1

				Retaining wall 4.4				33.6

		2/2.2-2.3		STAIRCASES CONSTRUCTION
Staircases shall be from mass concrete with grade MB30. It consists: concrete mix design, procurement,
transportation, pouring, compacting and curing.

				Staircases on left river bank		m3		11.4

				Staircases on right river bank		m3		3.7

		TOTAL CONCRETE WORKS



		2/2.2-3		STEEL WORKS

		2/2.2-3.1		REINFORCEMENT
Procurement and placing of reinforcement grade B500-B

				Retaining wall 3.1		kg		1560

				Retaining wall 3.2				1500

				Retaining wall 3.3				1630

				Retaining wall 3.4				1690

				Retaining wall 4.1				1280

				Retaining wall 4.2				1100

				Retaining wall 4.3				1000

				Retaining wall 4.4				2190

		2/2.2-3.2		FENCE
Material procurement, fabrication, transportation, installation and corrosion protection of steel fence
made from hot finished circular hollow sections. Steel grade S235

				Retaining wall 3.1		m'		17.5

				Retaining wall 3.2				17.0

				Retaining wall 3.3				25.5

				Retaining wall 3.4				26.5

				Retaining wall 4.1				14.5

				Retaining wall 4.2				11.5

				Retaining wall 4.3				16.5

				Retaining wall 4.4				24.0

				Staircases on left river bank				5.0

				Staircases on right river bank				10.0

		TOTAL STEEL WORKS



		2/2.2-4		FINISHES AND MISCELLANEOUS

		2/2.2-4.1		PROTECTION OF CONCRETE IN CONTACT WITH SOIL
Bitumen coatings in contact with soil.

				Retaining wall 3.1		m2		70.0

				Retaining wall 3.2				65.0

				Retaining wall 3.3				80.0

				Retaining wall 3.4				80.0

				Retaining wall 4.1				65.0

				Retaining wall 4.2				50.0

				Retaining wall 4.3				50.0

				Retaining wall 4.4				120.0

		2/2.2-4.2		PROTECTION OF CONCRETE ABOVE GROUND
Exposed concrete surface protection

				Retaining wall 3.1		m2		30.0

				Retaining wall 3.2				28.0

				Retaining wall 3.3				15.0

				Retaining wall 3.4				16.0

				Retaining wall 4.1				25.0

				Retaining wall 4.2				22.0

				Retaining wall 4.3				10.0

				Retaining wall 4.4				20.0

		2/2.2-4.3		FINISHES
Sealing of contact surfaces between walls and footpaths. Installation of the styrofoam and sealant the the expansion joints between bridge and wall structures

				Retaining wall 3.1		m'		25.0

				Retaining wall 3.2				24.0

				Retaining wall 3.3				28.0

				Retaining wall 3.4				29.0

				Retaining wall 4.1				20.0

				Retaining wall 4.2				18.0

				Retaining wall 4.3				16.0

				Retaining wall 4.4				37.0

		2/2.2-4.4		DRAINAGE CANALS
Drainage canal construction with grilled cover and underground PVC drainage pipe. The canal shall be constructed form concrete grade MB25, and cover from steel grade S235.		Nos.		2

		TOTAL FINISHES AND MISCELLANEOUS



		RECAPITULATION FOR 03 RETAINING

		2/2.2-1		EARTH WORKS

		2/2.2-2		CONCRETE WORKS

		2/2.2-3		STEEL WORKS

		2/2.2-4		FINISHES AND MISCELLANEOUS

		TOTAL FOR WORKS 2/2.2-1 TO 2/2.2-4





04 Approaches

		No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		I		EARTH WORKS

		1		Compaction of subsoil		m2		355.03

		2		Editing road formation		m2		355.03

		3		Creation of embankments		m3		154.85

		TOTAL EARTH WORKS

		II		PAVEMENT STRUCTURE

		1		Procurement, transportation and installation of bearing layer of crushed stone thickness d=15 cm		m3		53.25

		2		Production of the bearing, abrasive layer BNHS 16s thickness d=6cm		m2		355.03

		3		Procurement, transport and installation of curbs 12/18/80		m'		45.82

		TOTAL PAVEMENT STRUCTURE

		RECAPITULATION FOR 04 APPROACHES

		I		EARTH WORKS

		II		PAVEMENT STRUCTURE

		TOTAL FOR WORKS I to II





05 Electrical Infrastructure

		Item No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		4.1-3.2.1		CIVIL AND ELECTRICAL WORKS FOR INFRASTRUCTURE RECONSTRUCTION

		4.1-3.2.1.1		Site survey, determination of cable routes, trenches excavation in aim to determine the places for eventual cutting of cables. Existing cables protection (if required).		Nos		8

		4.1-3.2.1.2		Tracing and excavation of trench 0.4m wide and 0.8m deep, for laying the RR00-Y 5x16mm2 cable from the existing public lighting pole, located along the river banks, in the immediate proximity to the bridge under
reconstruction.		m		40

		4.1-3.2.1.3		Procurement, production, delivery and installation of the lighting switchboard JO. The cabinet is made of polyester with doors and lock, for external mounting, which is mounted on a concrete base 0.2 m above the ground level. The cabinet consists of a feeder (CCP), and a control part. 230V (AC) / 24V (DC) power supply units are installed in the cabinet to supply LED lighting on the bridge.
The item includes excavation of the hole for the foundation, cabinet and connection of the cabinet to the power cables.		Nos		1

		4.1-3.2.1.4		Procurement, delivery and installation in the JO cabinet, 230 V (AC) / 24 V (DC) power supply units, to supply LED lighting on the bridge (3 for each side of the bridge).		Nos		6

		4.1-3.2.1.5		Procurement, delivery and laying of power cable, PP00-Y 5x16 mm2 / 1kV in already dug trench or installed cable duct.		m		15

		4.1-3.2.1.6		Procurement, delivery of materials and production of 1kV cable coupler for interconnection of existing 1kV cable and new PP00-Y 5x16 mm2 / 1kV cable. To be paid per pc.		No		1

		4.1-3.2.1.7		Procurement, delivery of materials and production of cable termination 1kV, new PP00-Y cable 5x16 mm2 / 1kV. To be paid per pc.		No		1

		4.1-3.2.1.8		Delivery of the necessary material and production of protection when crossing the electric cable 1kV with other underground infrastructure in accordance with the applicable regulations. Total for labor, material and
transportation.		Nos		8

		4.1-3.2.1.9		Procurement, delivery and laying down the PVC pipe Ø 110 mm in already prepared trench, for installation of power cable for LED lamps.		m		60

		4.1-3.2.1.10		Procurement, delivery and installation of cables PP00-Y 5x2,5mm2 into already laid PVC pipes, from cabinets JO to the bridge where LED lamps are installed		m		50

		4.1-3.2.1.11		Procurement and installation of ambient lamps similar to ILUM MARK 2- LED 4000K (neutral white), IP 67, rated voltage 24 V, DC, complete with appropriate connections.		Nos		62

		4.1-3.2.1.12		Procurement, delivery and installation of aluminium U profiles for the accommodation of LED lamps.		m		65

		4.1-3.2.1.13		Procurement, Delivery and Connection of ILUM MARK User 2-pin (RGB) IP 68 Lamps		Nos		66

		4.1-3.2.1.14		Procurement, delivery and installation of 3m Ø2 '' probes for grounding of metal bridge structure.		Nos		4

		4.1-3.2.1.15		Procurement, delivery and laying of FeZn 25x4 mm tape for connection between probes and bridge construction		m		40

		4.1-3.2.1.16		Other small material for earthing, cross links, straps, etc.		Lump sum		1

		4.1-3.2.1.17		Temporary earthing of temporary scaffolding used for construction of new bridge, making connection from newly installed probes to temporary construction of scaffold with conductor P / F 1x16mm2, set with making
connections at both ends.		m		20

		4.1-3.2.1.18		Delivery and installation of marking strips for underground electrical infrastructure as per "Power Distribution" regulations. Total for
labour, material and transportation.		Nos		5

		4.1-3.2.1.19		Recording of the route of laid cables
with production of cadastre of the completed state.		Lump sum		1

		4.1-3.2.1.20		Testing of the cables, other conductors and connections. Obtaining verification reports from the competent authority, in particular on the quality of insulation, protection against dangerous touch voltages, soil compaction, internal technical acceptance, preparatory final works. Trial and handover of facility		Lump sum		1

		4.1-3.2.1.21		Costs	of	the	"Power	Distribution" Maintenance Plant for the installation of a new network into the existing one.		Lump sum		1

		4.1-3.2.1.22		Costs of ED Power System Operator with required manipulations on the power grid.		Lump sum		1

		4.1-3.2.1.23		If necessary, design of existing 10 kV cables relocation (unknown cross section) by laying a new cable XHE 49-A 3x (1x150) mm2 - 10 kV		m		60

		4.1-3.2.1.24		If necessary, manufacture of heat-tight couplings for connection of newly installed and existing 10 kV cables (unknown cross section), for cable XHE 49-A 3x (1x150) mm2 - 10 kV		Nos		6

		TOTAL FOR CIVIL AND ELECTRICAL WORKS FOR INFRASTRUCTURE RECONSTRUCTION





06 Telecommunication

		Item No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

				In addition to the description of individual items, all items of Price Schedule include all work, material, mechanization, auxiliary tools, costs and earnings of the company required for the quality and Nos. Complete completion of the described position.
The calculation of the quantities of works actually performed will be carried out in accordance with the provisions laid down in the " Standards of Construction Work"

		1		PREPARATION WORKS

		1.1		Protection of existing cables, and temporary relocation to the scaffold for the reconstruction of the bridge, cables are protected in PVC pipes laid at 0.5 m from gas pipeline installations and 0.5 m from electricity installations		Lump sum.		1



		2		TT CABLES

		2.1		MATERIALS

		2.1.01		Cable TOSM03 (XxX) XIIX0,4X3,5 CMAN G652D		m		120.00

		2.1.02		Coupling Bracket for x-fiber cable		Nos.		2.00

		2.1.03		Accessories for mounting the clamp on the wall of the window		Nos.		2.00

		2.1.04		Cable Window Bracket		Nos.		2.00

		2.1.05		Bracket for cable loop (reserve) in the TT cable trench		Nos.		2.00

		2.1.06		Cable TK DSL (30) 59GM Xx2x0,4		m		60.00

		2.1.07		Cable clamp Xx4		Nos.		2.00

		2.1.08		Tape "Stop PTT" yellow		kg.		0.50

		2.2		WORKS

		2.2.01		Formation of bundles of 3 PE pipes up to Ø40mm and insertion into a free / busy pipe in cable ducts or at a passage		m		40.00

		2.2.02		Leak test and PEHD pipe cleaning before blowing		m		40.00

		2.2.03		Test the X-fiber cable on the drum, before blowing		Nos.		1.00

		2.2.04		Manual insertion of fiber optic cable into TT cable ducts		m		40.00

		2.2.05		Making a flat extension on the optical drive. CM cable with capacity of X fibres, with coupling mounting.		Nos.		2.00

		2.2.06		Making loops (reserves) on the optical carrier. cable (approx. 30 m in length) with mounting on supports, bandaging - Nos.p		Nos.		2.00

		2.2.07		Machining end of fibre optic cable with capacity up to X fibres due to extension, calculation by end of cable		Nos.p		1.00

		2.2.08		Testing of cable Xx after retraction and laying		Nos.		1.00

		2.2.09		OTDR measurements Nos. Web sections with measurement protocol development		Per fiber		48.00

		2.2.10		Dismantling of optical cable with capacity up to 96 fibers from pipes laid in cable ducts		m		120.00

		2.2.11		Insertion of Xx4 cables in sewage pipes and at crossings below (with cutting and machining of cable end)		m		60.00

		2.2.12		Attach the console cable to the shaft		Nos.		2.00

		2.2.13		Cable extension TK59 Xx4		Nos.		2.00

		2.2.14		Final electrical testing (interruption, touch and breakdown sequence) on cables		pair		500.00

		2.2.15		Final electrical measurements on cables (loop resistance, insulation resistance and attenuation at the near end) with development of measurement protocol for all capacities		pair		500.00

		2.2.16		Electrical measurements with testing on subscriber cables of meat networks (according to ZJPTT regulations) before laying cables with capacity 500x4		Nos.		1.00

		2.2.17		Disassembly of Xx2 capacity cable from cable duct		m		60.00

				TOTAL FOR 2. TT CABLES



		3		ROAD WORKS

		3.1		MATERIAL PROCUREMENT

		3.1.01		PE pipe plug Ф110mm 		Nos.		4.00

		3.1.02		PVC pipe plug Ф110mm 		Nos.		4.00

		3.1.03		PE pipe  Ф110mm 		m		40.00

		3.1.04		PVC pipe  Ф110mm ,l=6.00m		Nos.		40.00

		3.1.05		Rubber ring for PVC pipes Ф110mm 		m		10.00

		3.1.06		PE pipe plug Ф40mm 		Nos.		10.00

		3.1.07		Coupling for PE pipes Φ40mm		Nos.		10.00

		3.1.08		PE pipe Ф40mm 		m		150.00

		3.1.09		Tape "Stop PTT" yellow 8сm		kg.		0.50

		3.2		EARTH WORKS

		3.2.01		Excavation trench dimensions 0,7x0,7m in soil III categories along the new route		m3		10.00

		3.3		CONSTRUCTION MATERIALS

		3.3.01		Sand procurement		m3 		2.00

		3.3.02		Gravel procurement		m3		2.00

		3.4		WORKS ON TT ROUTE

		3.4.01		Tracing, marking the route of TT trenches. 		m		20.00

		3.4.02		Backfilling of the TT trench, the space by the shaft and below the sidewalks, roads and green areas of the sand. with compaction and watering		m3 		2.00

		3.4.03		Backfilling of the TT trench, the space by the shaft and the trench below the pavement, sidewalks and green areas with gravelly sandy material with compaction.		m3		2.00

		3.4.04		Laying of 1 pipe Ф 110mm in the excavated trench with sand filling		m		20.00

		3.4.05		Setting the warning tape		m		20.00

		3.4.06		Sealing of PVC/PE pipes Ф110mm		Nos.		8.00

				TOTAL FOR 3. ROAD WORKS



		4		CABLE MANHOLES (MH)

		4.1		EARTH WORKS

		4.1.01		Manual excavation of soil in Category III material, with all necessary support and transport of excavated material up to 2 km to the landfill with planning.		m³		12.00

		4.1.02		Backfilling of the excess excavation of the structure in layers of 30 cm with earth material with compaction of each layer to the compressibility modulus Ms = 30 MPa		m³		2.00

				TOTAL FOR 4.1 EARTH WORKS				TOTAL



		4.2		PLAIN AND REINFORCED CONCRETE WORKS

		4.2.01		Plain concrete C12/15, 5 cm thick, as waterproofing protection of the MH top and bottom slabs 		m³		0.50

		4.2.02		Reinforced concrete of MH top slab  C25/30. 		m³		2.00

		4.2.03		Reinforced concrete of MH bottom slab C25/30.		m³		2.00

				Plain concrete C12/15  for slope in MH and C12/15 10cm thick as blinding concrete.		m³		1.00

				TOTAL FOR 4.2 PLAIN AND REINFORCED CONCRETE WORKS



		4.3		REINFORCEMENT WORKS

		4.3.01		It includes all works, procurement and transportation of reinforcement, corrected, cleaning, cutting, machine bending and installation, following the quality and data given in the project
B 500 B		kg		450.00

				TOTAL FOR 4.3 REINFORCEMENT WORKS



		4.4		MASONRY

		4.4.01		Masonry walls construction with concrete blocks BN 25, 25 cm thick in 1: 4 cement mortar.
It is paid per m3 of built-in wall.		m3		8.00

		4.4.02		Masonry wall of the shaft, 25 cm thick, of brick in cement mortar.
It is paid per m3 of head produced.		m3		6.00

		4.4.03		Filling of block cavities with fine-grained concrete MB 20 and installation of Ø10 reinforcement through block cavities.
It is paid per m3 of built-in material
0.7*6		m3		4.20

		4.4.04		Plastering the interior walls of concrete blocks, as well as the shafts, with cement mortar 1: 3 in the first layer.
It is paid per m² of plastered surfaces.		m²		45.00

		4.4.05		Protection of vertical waterproofing by brick wall on the edge in cement mortar.
It is paid per m² of protected area.		m²		10.00

				TOTAL FOR 4.4 MASONRY



		4.5		OTHER WORKS

		4.5.01		Production of bituminite waterproofing and two hot bitumen coatings of exterior concrete surfaces.
It is paid per m² of finished, protected area.		m²		45.00

		4.5.02		Procurement, transportation and installation of covers for TT MH.
To be paid for Nos. fully mounted cover. for light traffic with the frame		Nos.		2.00

		4.5.03		Construction of access shafts for newly designed MH
 -  2 Ø 110 circular		Nos.		2.00

		4.5.04		Delivery and installation of cable brackets (for MH with dimensions 1.8х1.1х1.9m, 2 Nos.per MH)
		Nos.		4.00

		4.5.05		Delivery and installation of cable brackets (2 Nos.per bracket)		Nos.		8.00

				TOTAL FOR 4.5 OTHER WORKS

				TOTAL FOR 4.CABLE MANHOLES (MH)

		RECAPITULATION FOR 06 TELECOMMUNICATION

		1		PREPARATION WORKS

		2		TT CABLES

		3		ROAD WORKS

		4		CABLE MANHOLES

		TOTAL FOR WORKS 1 TO 4





07 Gas pipeline

		Item No.		Work Description		Unit		Quantity		Unit Price
(EUR)		Price
(EUR)

		6/2.6.2.1 		Polyethylene gas pipeline displacement and commissioning

		А 		Gas pipeline relocation

		1		Seamless pipe, ϕ88,9 х 3,2 mm with included steel fittings and steel supports, transportation, installation and welding; 40m		m		40

		2		Sunlight portection,		
Steel plate 1х2m 25 kg/pl with included transportation, installation and welding works		kg		300

		3		Corosion protection and coatings
2 yellow coatings; transportation and painting works included 12m2		kg		10

		4		Examination of radiographic welds:		pcs		20

				TOTAL FOR A. RELOCATION OF STEEL PIPELINE



		B		Steel pipeline relocation and installation in final location

		1		Dismantling and re-assembling of stell pipeline on the new bridge-final location
All new material is retained, which is disassembled and re-welded and assembled on the new bridge, with protection repairs and retesting of welds and strength and tightness of the gas pipeline section and when connected to the final unit (estimated that the new bridge is being built from 3 to 4 months).		Lump sum.		1.0

		2		Corosion protection and coatings

				TOTAL FOR B. STEEL PIPE RELOCATION, FINAL INSTALLATION



		6/2.6.2.2		Polyethylene gas pipeline displacement and commissioning

		1		PE pipe diameter D90 SDR11 PE 100
D90х8,2mm  PE 100		m		50.00

		2		D90х8,2mm  PE 100  		Nos.		2

		3		VPU D90 		Nos.		2

		4		Transitional Nos.PE/Steel 90		Nos.		1

		5		Couplings D90		Nos.		6

		6		Couplings D63		Nos.		2

		7		Т Nos.ad D90		Nos.		2

		8		Transportation for positions 1 to 7		Lump sum.		1.0

				TOTAL FOR 6/2.6.2.2 POLYETHYLENE GAS PIPELINE DISPLACEMENT AND COMMINSSIONING 



		6/2.6.2.3		Civil works on gas pipline

		1		Trench excavation 0,6 х 1,0 m		m		50

		2		Reinforced concrete anchor block		m3		1

		3		Trussboring below retaining wall foundation
Total length 20m DN 100 mm		m		20

				TOTAL FOR 6/2.6.2.3 CIVIL WORKS ON GAS PIPELINE



		6/2.6.2.4		Electrical works on gas pipline

		1		To protect against atmospheric discharge, a part of the pipeline that is installed over the bridge shall be earthed at both ends. For earthing points, 5m standard galvanized steel FeZn 25x4mm strips buried in the ground at a depth of 0.8m are foreseen. All material and works included for earthing at both ends.		Lump sum		1

				TOTAL FOR 6/2.6.2.4  ELECTRICAL WORKS ON GAS PIPELINE



		TOTAL FOR WORKS 6/2.6.2.1 TO 6/2.6.2.4  GAS PIPELINE REMOVAL AND RECONSTRUCTION
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Price Schedules Bridge No3.xlsx
00 Design&Recapitulation

		No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		I		DESIGN

		1		Construction design for bridge No 3.		Lump sum		1.00

		2		As built design for bridge No 3.		Lump sum		1.00

		TOTAL FOR DESIGN

		RECAPITULATION FOR BRIDGE No 3

		00		DESIGN

		01		DEMOLITION WORKS

		02		REPLACEMENT WORKS

		03		RETAINING WALLS

		04		APPROACHES

		05		ELECTRICAL INFRASTRUCTURE

				CONTINGENCIES

		TOTAL FOR BRIDGE No 3





01 Demolition

		No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		10.3-1		DEMOLITION WORKS

				The Contractor shall comply with and fulfil all obligations under the relevant laws of the Republic of Serbia. It is the obligation of the Contractor to provide re-directing a pedestrian traffic from existing bridge prior to the commencement of demolition work.

				Relocation of existing installations prior to any demolition work. In the presence of authorized representatives of the competent services of the owner of the installation, identify and mark the route of all existing installations, both recorded and unrecorded, and in accordance with the requirements of the Technical Requirements or specific Projects, relocate, protect and secure the installations during the bridge construction. Lump-sum all work, material, tools, equipment and machinery given in the project temporary relocation of bridge installations (given in the relocation project)

		10.3-1.1		Careful demolition of the structure of the existing bridge with wing walls. Take all measures of protection and safety of workers, temporary facilities, machinery and equipment on site. Useful materials to be cleaned and stored at a construction site or taken to a designated landfill approved by Client. Waste material shall be dropped off to a landfill up to 10 km away and the site shall be cleaned. The Contractor shall propose demolition method statement according to his equipment. 
Lump-sum for all work, tools, materials and transportation.		Lump sum		1.0

		TOTAL FOR DEMOLITION WORKS





02 Replacement

		No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		2/1.3-1		SITE PREPARATION WORKS

		2/1.3-1.1		Site mobilization, equipment and
workers transportation, guard service, site demobilization		Lump sum		1.0

		2/1.3-1.2		Scaffolding		Nos.		1.0

		2/1.3-1.3		Site surveying		Lump sum		1.0

		TOTAL SITE PREPARATION WORKS          



		2/1.3-2		DEMOLITION WORKS

		2/1.3-2.1		Given in separate Price Schedule 01 Demolition



		2/1.3-3		EARTH WORKS

		2/1.3-3.1		Given in separate Price Schedules 03 Retaining and 04 Approaches



		2/1.3-4		CONCRETE WORKS

		2/1.3-4.1		Formwork for abutments and foundations		m³		20.1

		2/1.3-4.2		Extension of foundations. It consists: concrete mix design, procurement, transportation, pouring, compacting and curing. Site preparation, formwork installation. Grade of concrete shall be C30/37 (MB40)		m³		10.0

		TOTAL CONCRETE WORKS



		2/1.3-5		STEEL WORKS

				All steel structural elements shall be from S275 steel grade. The works include material procurement, welding, protection and transportation to the site.

		2/1.3-5.1		MAIN STEEL FRAMES

		2/1.3-5.1.1		Top chord
Hot finished circular hollow section Ø323.9x14.2		kg		5000.0

		2/1.3-5.1.2		Bottom chord
Hot finished circular hollow section Ø323.9x14.2		kg		5000.0

		2/1.3-5.1.3		Diagonals-straight part
Hot finished circular hollow section Ø219.1x14.2		kg		2000.0

		2/1.3-5.1.4		Diagonals-curved part
Hot finished circular hollow section Ø219.1x14.2		kg		1000.0

		2/1.3-5.1.5		Verticals
Hot finished circular hollow section Ø 400		kg		700.0

		2/1.3-5.1.6		Site splices, stiffeners, etc…		kg		2000.0

		2/1.3-5.2		TRANSVERSE GIRDERS

		2/1.3-5.2.1		At supports (end girders)
IPB 240		kg		300.0

		2/1.3-5.2.2		Middle girders
IPE 240		kg		900.0

		2/1.3-5.3		STEEL PLATE

		2/1.3-5.3.1		Steel plate 
d=1.0cm		kg		6700.0

		2/1.3-5.3.2		Stiffeners (longitudinal beams) 
h/d=15.0/0.7cm		kg		2500.0

		2/1.3-5.4		BRIDGE FENCE

		2/1.3-5.4.1		Handrails 
Ø76mm		m'		60.0

		2/1.3-5.4.2		Stiffeners 
d=0.5cm		kg		600.0

		2/1.3-5.4.3		Fence on river banks footpaths		m'		10.0

		2/1.3-5.5		REINFORCEMENT

		2/1.3-5.5.1		Anchors for bonding new and old concrete Ø16 (purchase and installation)		Nos.		16.0

		2/1.3-5.5.2		Foundations reinforcement (procurement, cutting, bending and laying)		kg		1800.0

		2/1.3-5.5.3		Foundation protection (bitumen coating)		m²		22.4

		TOTAL STEEL WORKS



		2/1.3-6		FINISHES

		2/1.3-6.1		Waterproofing installation Steel surface preparation for
waterproofing installation d=1.0cm thick		m²		80.0

		2/1.3-6.2		Screed
Asphalt-concrete AB 8, 2-5cm thick		m²		80.0

		2/1.3-6.3		Finishing layer
Asphalt-concrete AB 8, 4.0cm thick		m²		80.0

		2/1.3-6.4		Plexiglass
Installation of Plexiglas fence in pre- prepared joints, elastic filling of joints, installation of sealing strips		m²		85.0

		2/1.3-6.5		Bearings installation Bearing type NAL 250 p-1		Nos.		4.0

		2/1.3-6.6		Expansion joints installation dimensions ±25mm		Nos.		2.0

		2/1.3-6.7		Scaffolding removal		Nos.		1.0

		TOTAL FINISHES  



		2/1.3-7		INFRASTRUCTURE RELOCATION

		2/1.3-7.1		Given in separate Price Schedule 05 Electrical Infrastructure and 06 Telecommunication

		RECAPITULATION 02 REPLACEMENT

		2/1.3-1		SITE PREPARATION WORKS

		2/1.3-4		CONCRETE WORKS

		2/1.3-5		STEEL WORKS

		2/1.3-6		FINISHES

		TOTAL FOR WORKS 2/1.3-1, 2/1.3-4, 2/1.3-5, 2/1.3-6





03 Retaining

		No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		2/2.3-1		DEMOLITION WORKS

		2/2.2-1.1		Partial removal of fence and concrete top layer and removal of pillar crown of existing wall
Retaining wall 7.1		m’		9.0

		2/2.3-1.2		Demolition of part of the existing flood protection wall

				Retaining wall 8.2		m3		3.5

				Retaining wall 8.3		m3		3.3

		2/2.3-1.3		Demolition / reconstruction of existing staircase

				Staircase Ст4		m3		4.2

				Staircase Ст5		m3		4.0

		2/2.3-1.4		Demolition / reconstruction of access to Petrus Hotel

				Hotel Petrus approach		m3		6.0

		TOTAL DEMOLITION WORKS



		2/2.3-2		EARTH WORKS

		2/2.3-2.1		Excavation for foundation construction
Soil type III и IV categories, till depth of 1.4m

				Retaining wall 7.1		m3		14.0

				Retaining wall 7.2				67.0

				Retaining wall 8.1				122.0

				Retaining wall 8.2				36.0

				Retaining wall 8.3				28.0

				Hotel Petrus approach				34.0

		2/2.3-2.2		BACKFILLING
Backfilling with a coherent impermeable earth layers and compaction. Backfill to the elevation of existing terrain. This item covers backfilling till the level of the existing terrain. Quantity of the material for backfilling from the existing ground level till designed new level has been considered in the Book 1/2 – Reconstruction of the approach to the pedestrian bridge. 

				Retaining wall 7.1		m3		11.0

				Retaining wall 7.2				55.0

				Retaining wall 8.1				77.0

				Retaining wall 8.2				32.0

				Retaining wall 8.3				26.0

				Hotel Petrus approach				30.0

		2/2.3-2.3		GRAVEL FILLING
Backfilling with gravel material from the elevation of existing terrain and compacting it.

				Staircase Ст4		m3		7.0

				Staircase Ст5				7.0

				Hotel Petrus approach				13.0

		TOTAL EARTH WORKS



		2/2.3-3		CONCRETE WORKS

		2/2.3-3.1		BLINDING CONCRETE
Blinding concrete shall be from concrete grade MB20, d=10 cm thick. It consists: concrete mix design, procurement, transportation, pouring, compacting and curing.

				Retaining wall 7.1		m3		0.7

				Retaining wall 7.2				2.0

				Retaining wall 8.1				3.0

				Retaining wall 8.2				1.2

				Retaining wall 8.3				1.2

				Hotel Petrus approach				1.4

		2/2.3-3.2		WALLS CONSTRUCTION
Construction of foundations strips and walls. All walls have constant foundations with dimensions 1.3*0.35m. Wall heights varies from 0.75m, till 2.38m. Wall thickness varies from 0.2m at the top till 0.4m at bottom. It consists: concrete mix design, procurement, transportation, pouring, compacting and curing. Concrete grade is C25/30 (MB 30), reinforcement grade B500B

				Retaining wall 7.1		m3		3.8

				Retaining wall 7.2				8.7

				Retaining wall 8.1				13.0

				Retaining wall 8.2				6.8

				Retaining wall 8.3				6.4

		2/2.3-3.3		RECONSTRUCION OF THE HOTEL APPROACH
Construction of RC slab and walls in place of existing staircase. The position covers the production, transportation, installation and care of fresh concrete. Concrete is made of C25 / 30 (MB 30) and reinforcement B500B

				Hotel Petrus approach		m3		12.3

		2/2.3-3.3		STAIRCASES CONSTRUCTION
The staircase is made of reinforced concrete MB30. The position covers the production, transportation, installation and care of fresh concrete.

				Staircase Ст1		m3		1.9

				Staircase Ст2				5.2

				Staircase Ст3				3.4

				Design of RC staircase. The position covers the production, transportation, installation and care of fresh concrete. Concrete is made of C25 / 30 (MB 30) and reinforcement B500B

				Staircase Ст4		m3		1.7

				Staircase Ст5				1.7

		TOTAL CONCRETE WORKS



		2/2.3-4		STEEL WORKS

		2/2.3-4.1		REINFORCEMENT
Procurement and placing of reinforcement grade B500-B

				Retaining wall 7.1		kg		360

				Retaining wall 7.2				1140

				Retaining wall 8.1				1430

				Retaining wall 8.2				860

				Retaining wall 8.3				820

				Staircase Ст4				350

				Staircase Ст5				350

				Hotel Petrus approach				1170

		2/2.3-4.2		ANCHORS
Drilling of Ø20mm holes for Ø14mm anchors and installation of Ø14mm anchors and filling of holes with cement mortar

				Retaining wall 7.1		Nos.		60

				Retaining wall 7.2				34

				Retaining wall 8.3				34

				Staircase Ст4				72

				Staircase Ст5				72

				Hotel Petrus approach				46

		2/2.3-4.2		FENCE
Material procurement, fabrication, transportation, installation and corrosion protection of steel fence
made from hot finished circular hollow sections. Steel grade S235

				Retaining wall 7.1		m'		13.0

				Retaining wall 7.2				14.0

				Retaining wall 8.1				22.0

				Retaining wall 8.2				11.5

				Retaining wall 8.3				11.5

				Staircase Ст1				2.0

				Staircase Ст2				3.5

				Staircase Ст3				2.5

				Staircase Ст4				3.5

				Staircase Ст5				3.5

				Hotel Petrus approach				12.0

		TOTAL STEEL WORKS



		2/2.3-5		FINISHES AND MISCELLANEOUS

		2/2.3-5.1		PROTECTION OF CONCRETE IN CONTACT WITH SOIL
Bitumen coatings in contact with soil.

				Retaining wall 7.1		m2		20.0

				Retaining wall 7.2				55.0

				Retaining wall 8.1				80.0

				Retaining wall 8.2				45.0

				Retaining wall 8.3				45.0

				Hotel Petrus approach				50.0

		2/2.3-5.2		PROTECTION OF CONCRETE ABOVE GROUND
Exposed concrete surface protection

				Retaining wall 7.1		m2		11.0

				Retaining wall 7.2				13.0

				Retaining wall 8.1				16.0

				Retaining wall 8.2				10.0

				Retaining wall 8.3				10.0

				Hotel Petrus approach				18.0

		2/2.3-5.3		FINISHES
Sealing of contact surfaces between walls and footpaths. Installation of the styrofoam and sealant the the expansion joints between bridge and wall structures

				Retaining wall 7.1		m'		15.0

				Retaining wall 7.2				20.0

				Retaining wall 8.1				26.0

				Retaining wall 8.2				15.0

				Retaining wall 8.3				15.0

				Hotel Petrus approach				8.0

		2/2.3-5.4		DRAINAGE CANALS
Drainage canal construction with grilled cover and underground PVC drainage pipe. The canal shall be constructed form concrete grade MB25, and cover from steel grade S235.		Nos.		2

		TOTAL FINISHES AND MISCELLANEOUS



		RECAPITULATION FOR 03 RETAINING

		2/2.3-1		DEMOLITION WORKS

		2/2.3-2		EARTH WORKS

		2/2.3-3		CONCRETE WORKS

		2/2.3-4		STEEL WORKS

		2/2.3-5		FINISHES AND MISCELLANEOUS

		TOTAL FOR WORKS 2/2.3-1 TO 2/2.3-5





04 Approaches

		Item No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		I		EARTH WORKS

		1		Compaction of subsoil		m2		136.55

		2		Editing road formation		m2		136.55

		3		Creation of embankments		m3		58.16

		TOTAL EARTH WORKS

		II		PAVEMENT STRUCTURE

		1		Procurement, transportation and installation of bearing layer of crushed stone thickness d=15 cm		m3		20.48

		2		Production of the bearing, abrasive layer BNHS 16s thickness d=6cm		m2		136.55

		TOTAL PAVEMENT STRUCTURE

		RECAPITULATION FOR 04 APPROACHES

		I		EARTH WORKS

		II		PAVEMENT STRUCTURE

		TOTAL FOR WORKS I to II





05 Electrical Infrastructure

		Item No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		4.1-3.3.1		CIVIL AND ELECTRICAL WORKS FOR INFRASTRUCTURE RECONSTRUCTION

		4.1-3.3.1.1		Site survey, determination of cable routes, trenches excavation in aim to determine the places for eventual cutting of cables. Existing cables protection (if required).		Nos		8

		4.1-3.3.1.2		Tracing and excavation of trench 0.4m wide and 0.8m deep, for laying the RR00-Y 5x16mm2 cable from the existing public lighting pole, located along the river banks, in the immediate proximity to the bridge under
reconstruction.		m		25

		4.1-3.3.1.3		Procurement, production, delivery and installation of the lighting switchboard JO. The cabinet is made of polyester with doors and lock, for external mounting, which is mounted on a concrete base 0.2 m above the ground level. The cabinet consists of a feeder (CCP), and a control part. 230V (AC) / 24V (DC) power supply units are installed in the cabinet to supply LED lighting on the bridge.
The item includes excavation of the hole for the foundation, cabinet and connection of the cabinet to the power cables.		Nos		1

		4.1-3.3.1.4		Procurement, delivery and installation in the JO cabinet, 230 V (AC) / 24 V (DC) power supply units, to supply LED lighting on the bridge (3 for each side of the bridge).		Nos		4

		4.1-3.3.1.5		Procurement, delivery and laying of power cable, PP00-Y 5x16 mm2 / 1kV in already dug trench or installed cable duct.		m		15

		4.1-3.3.1.6		Procurement, delivery of materials and production of 1kV cable coupler for interconnection of existing 1kV cable and new PP00-Y 5x16 mm2 / 1kV cable. To be paid per pc.		No		1

		4.1-3.3.1.7		Procurement, delivery of materials and production of cable termination 1kV, new PP00-Y cable 5x16 mm2 / 1kV. To be paid per pc.		No		1

		4.1-3.3.1.8		Delivery of the necessary material and production of protection when crossing the electric cable 1kV with other underground infrastructure in accordance with the applicable regulations. Total for labor, material and
transportation.		Nos		6

		4.1-3.3.1.9		Procurement, delivery and laying down the PVC pipe Ø 110 mm in already prepared trench, for installation of power cable for LED lamps.		m		60

		4.1-3.3.1.10		Procurement, delivery and installation of cables PP00-Y 5x2,5mm2 into already laid PVC pipes, from cabinets JO to the bridge where LED lamps are installed		m		50

		4.1-3.3.1.11		Procurement and installation of ambient lamps similar to ILUM MARK 2- LED 4000K (neutral white), IP 67, rated voltage 24 V, DC, complete with appropriate connections.		Nos		48

		4.1-3.3.1.12		Procurement, delivery and installation of aluminium U profiles for the accommodation of LED lamps.		m		50

		4.1-3.3.1.13		Procurement, Delivery and Connection of ILUM MARK User 2-pin (RGB) IP 68 Lamps		Nos		54

		4.1-3.3.1.14		Procurement, delivery and installation of 3m Ø2 '' probes for grounding of metal bridge structure.		Nos		4

		4.1-3.3.1.15		Procurement, delivery and laying of FeZn 25x4 mm tape for connection between probes and bridge construction		m		40

		4.1-3.3.1.16		Other small material for earthing, cross links, straps, etc.		Lump sum		1

		4.1-3.3.1.17		Temporary earthing of temporary scaffolding used for construction of new bridge, making connection from newly installed probes to temporary construction of scaffold with conductor P / F 1x16mm2, set with making
connections at both ends.		m		20

		4.1-3.3.1.18		Delivery and installation of marking strips for underground electrical infrastructure as per "Power Distribution" regulations. Total for
labour, material and transportation.		Nos		5

		4.1-3.3.1.19		Recording of the route of laid cables
with production of cadastre of the completed state.		Lump sum		1

		4.1-3.3.1.20		Testing of the cables, other conductors and connections. Obtaining verification reports from the competent authority, in particular on the quality of insulation, protection against dangerous touch voltages, soil compaction, internal technical acceptance, preparatory final works. Trial and handover of facility		Lump sum		1

		4.1-3.3.1.21		Costs	of	the	"Power	Distribution" Maintenance Plant for the installation of a new network into the existing one.		Lump sum		1

		4.1-3.3.1.22		Costs of ED Power System Operator with required manipulations on the power grid.		Lump sum		1

		4.1-3.3.1.23		If necessary, design of existing 10 kV cables relocation (unknown cross section) by laying a new cable XHE 49-A 3x (1x150) mm2 - 10 kV		m		60

		4.1-3.3.1.24		If necessary, manufacture of heat-tight couplings for connection of newly installed and existing 10 kV cables (unknown cross section), for cable XHE 49-A 3x (1x150) mm2 - 10 kV		Nos		6

		TOTAL FOR CIVIL AND ELECTRICAL WORKS FOR INFRASTRUCTURE RECONSTRUCTION





06 Telecommunication

		Item No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

				In addition to the description of individual items, all items of pre-measurement and pro-forma works include all work, material, mechanization, auxiliary tools, costs and earnings of the company required for the quality and Nos. Complete completion of the described position.
The calculation of the quantities of works actually performed will be carried out in accordance with the provisions laid down in the "Standards and Standards of Construction Work"

		1		PREPARATION WORKS

		1.1		Protection of existing cables, and temporary relocation to the scaffold for the reconstruction of the bridge,  cables are protected in PVC pipes laid at 0.5 m from gas pipeline installations and 0.5 m from electricity installations		Lump sum.		1



		2		TT CABLES

		2.1		MATERIALS

		2.1.01		Cable Window Bracket		Nos.		1.00

		2.1.02		Cable TK DSL (30) 59GM Xx2x0,4		m		50.00

		2.1.03		Cable clamp Xx4		Nos.		4500.00

		2.1.04		Tape "Stop PTT" yellow		kg.		0.50

		2.2		WORKS

		2.2.01		Formation of bundles of 3 PE pipes up to Ø40mm and insertion into a free / busy pipe in cable ducts or at a passage		m		40.00

		2.2.02		Insertion of Xx4 cables in sewage pipes and at crossings below (with cutting and machining of cable end)		m		50.00

		2.2.03		Attach the console cable to the shaft		Nos.		1.00

		2.2.04		Cable extension TK59 Xx4		Nos.		2.00

		2.2.05		Final electrical testing (interruption, touch and breakdown sequence) on cables		pair		500.00

		2.2.06		Final electrical measurements on cables (loop resistance, insulation resistance and attenuation at the near end) with development of measurement protocol for all capacities		pair		500.00

		2.2.07		Electrical measurements with testing on subscriber cables of meat networks (according to ZJPTT regulations) before laying cables with capacity 500x4		Nos.		1.00

				TOTAL FOR 2. TT CABLES



		3		ROAD WORKS

		3.1		MATERIAL PROCUREMENT

		3.1.04		PVC pipe  Ф110mm ,l=6.00m		Nos.		10.00

		3.1.05		Rubber ring for PVC pipes Ф110mm 		m		10.00

		3.1.06		PE pipe plug Ф40mm 		Nos.		5.00

		3.1.07		Coupling for PE pipes Φ40mm		Nos.		5.00

		3.1.08		PE pipe Ф40mm 		m		150.00

		3.1.09		Tape "Stop PTT" yellow 8сm		kg.		0.50

		3.2		EARTH WORKS

		3.2.01		Excavation trench dimensions 0,7x0,7m in soil III categories along the new route		m3		10.00

		3.3		CONSTRUCTION MATERIALS

		3.3.01		Sand procurement		m3 		2.00

		3.3.02		Gravel procurement		m3 		2.00

		3.4		WORKS ON TT ROUTE

		3.4.01		Tracing, marking the route of TT trenches. 		m		20.00

		3.4.02		Backfilling of the TT trench, the space by the shaft and below the sidewalks, roads and green areas of the sand. with compaction and watering		m3 		2.00

		3.4.03		Backfilling of the TT trench, the space by the shaft and the trench below the pavement, sidewalks and green areas with gravelly sandy material with compaction.		m3 		2.00

		3.4.04		Laying of 1 pipe Ф 110mm in the excavated trench with sand filling		m		20.00

		3.4.05		Setting the warning tape		m		20.00

				TOTAL FOR 3.ROAD WORKS



		4		CABLE MANHOLES (MH)

		4.1		EARTH WORKS

		4.1.01		Manual excavation of soil in Category III material, with all necessary support and transport of excavated material up to 2 km to the landfill with planning.		m³		12.00

		4.1.02		Backfilling of the excess excavation of the structure in layers of 30 cm with earth material with compaction of each layer to the compressibility modulus Ms = 30 MPa		m³		2.00

				TOTAL FOR 4.1 EARTH WORKS				TOTAL



		4.2		PLAIN AND REINFORCED CONCRETE WORKS

		4.2.01		Plain concrete C12/15, 5 cm thick, as waterproofing protection of the MH top and bottom slabs 		m³		0.50

		4.2.02		Reinforced concrete of MH top slab  C25/30. 		m³		2.00

		4.2.03		Reinforced concrete of MH bottom slab C25/30.		m³		2.00

				Plain concrete C12/15  for slope in MH and C12/15 10cm thick as blinding concrete.		m³		1.00

				TOTAL FOR 4.2 PLAIN AND REINFORCED CONCRETE WORKS



		4.3		REINFORCEMENT WORKS

		4.3.01		It includes all works, procurement and transportation of reinforcement, corrected, cleaning, cutting, machine bending and installation, following the quality and data given in the project
B 500 B		kg		450.00

				TOTAL FOR 4.3 REINFORCEMENT WORKS



		4.4		MASONRY

		4.4.01		Masonry walls construction with concrete blocks BN 25, 25 cm thick in 1: 4 cement mortar.
It is paid per m3 of built-in wall.		m3		8.00

		4.4.02		Masonry wall of the shaft, 25 cm thick, of brick in cement mortar.
It is paid per m3 of head produced.		m3		6.00

		4.4.03		Filling of block cavities with fine-grained concrete MB 20 and installation of Ø10 reinforcement through block cavities.
It is paid per m3 of built-in material
0.7*6		m3		4.20

		4.4.04		Plastering the interior walls of concrete blocks, as well as the shafts, with cement mortar 1: 3 in the first layer.
It is paid per m² of plastered surfaces.		m²		45.00

		4.4.05		Protection of vertical waterproofing by brick wall on the edge in cement mortar.
It is paid per m² of protected area.		m²		10.00

				TOTAL FOR 4.4 MASONRY



		4.5		OTHER WORKS

		4.5.01		Production of bituminite waterproofing and two hot bitumen coatings of exterior concrete surfaces.
It is paid per m² of finished, protected area.		m²		45.00

		4.5.02		Procurement, transportation and installation of covers for TT MH.
To be paid for Nos. fully mounted cover. for light traffic with the frame		Nos.		2.00

		4.5.03		Construction of access shafts for newly designed MH
 -  2 Ø 110 circular		Nos.		2.00

		4.5.04		Delivery and installation of cable brackets (for MH with dimensions 1.8х1.1х1.9m, 2 Nos.per MH)
		Nos.		4.00

		4.5.05		Delivery and installation of cable brackets (2 Nos.per bracket)		Nos.		8.00

				TOTAL FOR 4.5 OTHER WORKS

				TOTAL FOR 4. CABLE MANHOLES				TOTAL (RSD):

		RECAPITULATION FOR 06 TELECOMMUNICATION

		1		PREPARATION WORKS

		2		TT CABLES

		3		ROAD WORKS

		4		CABLE MANHOLES

		TOTAL FOR WORKS 1 TO 4
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Price Schedules Bridge No5.xlsx
00 Design&Recapitulation

		No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		I		DESIGN

		1		Construction design for bridge No 5.		Lump sum		1.00

		2		As built design for bridge No 5.		Lump sum		1.00

		TOTAL FOR DESIGN

		RECAPITULATION FOR BRIDGE No 5

		00		DESIGN

		01		DEMOLITION WORKS

		02		REPLACEMENT WORKS

		03		RETAINING WALLS

		04		APPROACHES

		05		ELECTRICAL INFRASTRUCTURE

				CONTINGENCIES

		TOTAL FOR BRIDGE No 5





01 Demolition

		No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		10.5-1		DEMOLITION WORKS

				The Contractor shall comply with and fulfil all obligations under the relevant laws of the Republic of Serbia. It is the obligation of the Contractor to provide re-directing a pedestrian traffic from existing bridge prior to the commencement of demolition work.

				Relocation of existing installations prior to any demolition work. In the presence of authorized representatives of the competent services of the owner of the installation, identify and mark the route of all existing installations, both recorded and unrecorded, and in accordance with the requirements of the Technical Requirements or specific Projects, relocate, protect and secure the installations during the bridge construction. Lump-sum all work, material, tools, equipment and machinery given in the project temporary relocation of bridge installations (given in the relocation project)

		10.5-1.3		Careful demolition of the structure of the existing bridge with wing walls. Take all measures of protection and safety of workers, temporary facilities, machinery and equipment on site. Useful materials to be cleaned and stored at a construction site or taken to a designated landfill approved by Client. 
Waste material shall be dropped off to a landfill up to 10 km away and the site shall be cleaned. The Contractor shall propose demolition method statement according to his equipment. 
Lump-sum for all work, tools, materials and transportation.		Lump sum		1.0

		TOTAL FOR 01. DEMOLITION WORKS





02 Replacement

		No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		2/1.5-1		SITE PREPARATION WORKS

		2/1.5-1.1		Site mobilization, equipment and
workers transportation, guard service, site demobilization		Lump sum		1.0

		2/1.5-1.2		Scaffolding		Nos.		1.0

		2/1.5-1.3		Site surveying		Lump sum		1.0

		TOTAL SITE PREPARATION WORKS          



		2/1.5-2		DEMOLITION WORKS

		2/1.5-2.1		Given in separate Price Schedule 01 Demolition



		2/1.5-3		EARTH WORKS

		2/1.5-3.1		Given in separate Price Schedules 03 Retaining and 04 Approaches



		2/1.5-4		CONCRETE WORKS

		2/1.5-4.1		Formwork for abutments and foundations		m³		20.1

		2/1.5-4.2		Extension of foundations. It consists: concrete mix design, procurement, transportation, pouring, compacting and curing. Site preparation, formwork installation. Grade of concrete shall be C30/37 (MB40)		m³		10.0

		TOTAL CONCRETE WORKS



		2/1.5-5		STEEL WORKS

				All steel structural elements shall be from S275 steel grade. The works include material procurement, welding, protection and transportation to the site.

		2/1.5-5.1		MAIN STEEL FRAMES

		2/1.5-5.1.1		Top chord
Hot finished circular hollow section Ø323.9x12		kg		5400.0

		2/1.5-5.1.2		Bottom chord
Hot finished circular hollow section Ø323.9x12		kg		5400.0

		2/1.5-5.1.3		Diagonals-straight part
Hot finished circular hollow section Ø219.1x8		kg		1800.0

		2/1.5-5.1.4		Diagonals-curved part
Hot finished circular hollow section Ø219.1x8		kg		1500.0

		2/1.5-5.1.5		Verticals
Hot finished circular hollow section D406.4x12		kg		750.0

		2/1.5-5.1.6		Site splices, stiffeners, etc…		kg		2500.0

		2/1.5-5.2		TRANSVERSE GIRDERS

		2/1.5-5.2.1		At supports (end girders)
IPB 240		kg		550.0

		2/1.5-5.2.2		Middle girders
IPE 240		kg		1000.0

		2/1.5-5.3		STEEL PLATE

		2/1.5-5.3.1		Steel plate 
d=1.0cm		kg		7500.0

		2/1.5-5.3.2		Stiffeners (longitudinal beams) 
h/d=15.0/0.7cm		kg		2500.0

		2/1.5-5.4		BRIDGE FENCE

		2/1.5-5.4.1		Handrails 
Ø76mm		m'		60.0

		2/1.5-5.4.2		Stiffeners 
d=0.5cm		kg		600.0

		2/1.5-5.4.3		Fence on river banks footpaths		m'		10.0

		2/1.5-5.5		REINFORCEMENT

		2/1.5-5.5.1		Anchors for bonding new and old concrete Ø16 (purchase and installation)		Nos.		16.0

		2/1.5-5.5.2		Foundations reinforcement (procurement, cutting, bending and laying)		kg		1800.0

		2/1.5-5.5.3		Foundation protection (bitumen coating)		m²		22.4

		TOTAL STEEL WORKS



		2/1.5-6		FINISHES

		2/1.5-6.1		Waterproofing installation Steel surface preparation for
waterproofing installation d=1.0cm thick		m²		105.0

		2/1.5-6.2		Screed
Asphalt-concrete AB 8, 2-5cm thick		m²		105.0

		2/1.5-6.3		Finishing layer
Asphalt-concrete AB 8, 4.0cm thick		m²		105.0

		2/1.5-6.4		Plexiglass
Installation of Plexiglas fence in pre- prepared joints, elastic filling of joints, installation of sealing strips		m²		60.0

		2/1.5-6.5		Bearings installation Bearing type NAL 250 p-1		Nos.		4.0

		2/1.5-6.6		Expansion joints installation dimensions ±25mm		Nos.		2.0

		2/1.5-6.7		Scaffolding removal		Nos.		1.0

		TOTAL FINISHES  



		2/1.5-7		INFRASTRUCTURE RELOCATION

		2/1.5-7.1		Given in separate Price Schedule 05 Electrical Infrastructure

		RECAPITULATION 02 REPLACEMENT

		2/1.5-1		SITE PREPARATION WORKS

		2/1.5-4		CONCRETE WORKS

		2/1.5-5		STEEL WORKS

		2/1.5-6		FINISHES

		TOTAL FOR WORKS 2/1.5-1, 2/1.5-4, 2/1.5-5, 2/1.5-6





03 Retaining

		No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		2/2.5-1		EARTH WORKS

		2/2.5-1.1		Excavation for foundation construction
Soil type III and IV categories, till depth of 1.4m

				Retaining wall 5.1		m3		22.0

				Retaining wall 5.2				23.0

				Retaining wall 5.3				108.0

				Retaining wall 6.1				114.0

				Retaining wall 6.2				26.0

				Retaining wall 6.3				25.0

		2/2.5-1.2		BACKFILLING
Backfilling with a coherent impermeable earth layers and compaction. Backfill to the elevation of existing terrain. This item covers backfilling till the level of the existing terrain. Quantity of the material for backfilling from the existing ground level till designed new level has been considered in the Book 1/2 – Reconstruction of the approach to the pedestrian bridge.

				Retaining wall 5.1		m3		14.0

				Retaining wall 5.2				15.0

				Retaining wall 5.3				85.0

				Retaining wall 6.1				90.0

				Retaining wall 6.2				18.0

				Retaining wall 6.3				16.0

		TOTAL EARTH WORKS



		2/2.5-2		CONCRETE WORKS

		2/2.5-2.1		BLINDING CONCRETE
Blinding concrete shall be from concrete grade MB20, d=10 cm thick. It consists: concrete mix design, procurement, transportation, pouring, compacting and curing.

				Retaining wall 5.1		m3		2.4

				Retaining wall 5.2				2.0

				Retaining wall 5.3				4.8

				Retaining wall 6.1				5.1

				Retaining wall 6.2				2.4

				Retaining wall 6.3				2.2

		2/2.5-2.2		WALLS CONSTRUCTION
Construction of foundations strips and walls. Walls 5.3 and 6.1 have constant foundations with dimensions 1.2*0.30m, while dimesnions for others are 0.9x0.30. Wall heights varies from 0.7m, till 2.05m. Wall thickness is 0.2m It consists: concrete mix design, procurement, transportation, pouring, compacting and curing.   Concrete grade is C25/30 (MB 30), reinforcement grade B500B

				Retaining wall 5.1		m3		10.3

				Retaining wall 5.2				8.9

				Retaining wall 5.3				23.0

				Retaining wall 6.1				25.1

				Retaining wall 6.2				10.7

				Retaining wall 6.3				9.9

		2/2.5-2.3		STAIRCASES CONSTRUCTION
Staircases shall be from mass concrete with grade MB30. It consists: concrete mix design, procurement, transportation, pouring, compacting and curing.

				Staircases on left river bank		m3		6.0

				Staircases on right river bank				6.0

		TOTAL CONCRETE WORKS



		2/2.5-3		STEEL WORKS

		2/2.5-3.1		REINFORCEMENT
Procurement and placing of reinforcement grade B500-B

				Retaining wall 5.1		kg		1130.0

				Retaining wall 5.2				980.0

				Retaining wall 5.3				2470.0

				Retaining wall 6.1				2720.0

				Retaining wall 6.2				1180.0

				Retaining wall 6.3				1090.0

		2/2.5-3.2		FENCE
Material procurement, fabrication, transportation, installation and corrosion protection of steel fence
made from hot finished circular hollow sections. Steel grade S235

				Retaining wall 5.1		m'		20.0

				Retaining wall 5.2				17.0

				Retaining wall 5.3				38.0

				Retaining wall 6.1				40.0

				Retaining wall 6.2				20.0

				Retaining wall 6.3				19.0

				Staircases on left river bank				4.0

				Staircases on right river bank				4.0

		TOTAL STEEL WORKS



		2/2.5-4		FINISHES AND MISCELLANEOUS

		2/2.5-4.1		PROTECTION OF CONCRETE IN CONTACT WITH SOIL
Bitumen coatings in contact with soil.

				Retaining wall 5.1		m2		40.5

				Retaining wall 5.2				35.5

				Retaining wall 5.3				122.5

				Retaining wall 6.1				135.0

				Retaining wall 6.2				43.0

				Retaining wall 6.3				40.0

		2/2.5-4.2		PROTECTION OF CONCRETE ABOVE GROUND
Exposed concrete surface protection

				Retaining wall 5.1		m2		25.5

				Retaining wall 5.2				20.0

				Retaining wall 5.3				46.0

				Retaining wall 6.1				51.0

				Retaining wall 6.2				25.5

				Retaining wall 6.3				23.0

		2/2.5-4.3		FINISHES
Sealing of contact surfaces between walls and footpaths. Installation of the styrofoam and sealant the the expansion joints between bridge and wall structures

				Retaining wall 5.1		m'		43.5

				Retaining wall 5.2				37.0

				Retaining wall 5.3				44.0

				Retaining wall 6.1				46.5

				Retaining wall 6.2				43.5

				Retaining wall 6.3				40.5

		2/2.5-4.4		DRAINAGE CANALS
Drainage canal construction with grilled cover and underground PVC drainage pipe. The canal shall be constructed form concrete grade MB25, and cover from steel grade S235.		Nos.		2



		RECAPITULATION FOR 03 RETAINING

		2/2.5-1		EARTH WORKS

		2/2.5-2		CONCRETE WORKS

		2/2.5-3		STEEL WORKS

		2/2.5-4		FINISHES AND MISCELLANEOUS

		TOTAL FOR WORKS 2/2.5-1 TO 2/2.5-4





04 Approaches

		Item No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		I		EARTH WORKS

		1		Compaction of subsoil		m2		289.72

		2		Editing road formation		m2		289.72

		3		Creation of embankments		m3		83.28

		TOTAL EARTH WORKS

		II		PAVEMENT STRUCTURE

		1		Procurement, transportation and installation of bearing layer of crushed stone thickness d=15 cm		m3		43.46

		2		Production of the bearing, abrasive layer BNHS 16s thickness d=6cm		m2		289.72

		3		Procurement, transport and installation of curbs 12/18/80		m'		40.75

		TOTAL PAVEMENT STRUCTURE

		RECAPITULATION FOR 04 APPROACHES

		I		EARTH WORKS

		II		PAVEMENT STRUCTURE

		TOTAL FOR WORKS I to II





05 Electrical Infrastructure

		Item No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

		4.1-3.5.1		CIVIL AND ELECTRICAL WORKS FOR INFRASTRUCTURE RECONSTRUCTION

		4.1-3.5.1.1		Site survey, determination of cable routes, trenches excavation in aim to determine the places for eventual cutting of cables. Existing cables protection (if required).		Nos		8

		4.1-3.5.1.2		Tracing and excavation of trench 0.4m wide and 0.8m deep, for laying the RR00-Y 5x16mm2 cable from the existing public lighting pole, located along the river banks, in the immediate proximity to the bridge under
reconstruction.		m		25

		4.1-3.5.1.3		Procurement, production, delivery and installation of the lighting switchboard JO. The cabinet is made of polyester with doors and lock, for external mounting, which is mounted on a concrete base 0.2 m above the ground level. The cabinet consists of a feeder (CCP), and a control part. 230V (AC) / 24V (DC) power supply units are installed in the cabinet to supply LED lighting on the bridge.
The item includes excavation of the hole for the foundation, cabinet and connection of the cabinet to the power cables.		Nos		1

		4.1-3.5.1.4		Procurement, delivery and installation in the JO cabinet, 230 V (AC) / 24 V (DC) power supply units, to supply LED lighting on the bridge (3 for each side of the bridge).		Nos		6

		4.1-3.5.1.5		Procurement, delivery and laying of power cable, PP00-Y 5x16 mm2 / 1kV in already dug trench or installed cable duct.		m		20

		4.1-3.5.1.6		Procurement, delivery of materials and production of 1kV cable coupler for interconnection of existing 1kV cable and new PP00-Y 5x16 mm2 / 1kV cable. To be paid per pc.		No		1

		4.1-3.5.1.7		Procurement, delivery of materials and production of cable termination 1kV, new PP00-Y cable 5x16 mm2 / 1kV. To be paid per pc.		No		1

		4.1-3.5.1.8		Delivery of the necessary material and production of protection when crossing the electric cable 1kV with other underground infrastructure in accordance with the applicable regulations. Total for labor, material and
transportation.		Nos		6

		4.1-3.5.1.9		Procurement, delivery and laying down the PVC pipe Ø 110 mm in already prepared trench, for installation of power cable for LED lamps.		m		50

		4.1-3.5.1.10		Procurement, delivery and installation of cables PP00-Y 5x2,5mm2 into already laid PVC pipes, from cabinets JO to the bridge where LED lamps are installed		m		40

		4.1-3.5.1.11		Procurement and installation of ambient lamps similar to ILUM MARK 2- LED 4000K (neutral white), IP 67, rated voltage 24 V, DC, complete with appropriate connections.		Nos		56

		4.1-3.5.1.12		Procurement, delivery and installation of aluminium U profiles for the accommodation of LED lamps.		m		58

		4.1-3.5.1.13		Procurement, Delivery and Connection of ILUM MARK User 2-pin (RGB) IP 68 Lamps		Nos		62

		4.1-3.5.1.14		Procurement, delivery and installation of 3m Ø2 '' probes for grounding of metal bridge structure.		Nos		4

		4.1-3.5.1.15		Procurement, delivery and laying of FeZn 25x4 mm tape for connection between probes and bridge construction		m		40

		4.1-3.5.1.16		Other small material for earthing, cross links, straps, etc.		Lump sum		1

		4.1-3.5.1.17		Temporary earthing of temporary scaffolding used for construction of new bridge, making connection from newly installed probes to temporary construction of scaffold with conductor P / F 1x16mm2, set with making
connections at both ends.		m		20

		4.1-3.5.1.18		Delivery and installation of marking strips for underground electrical infrastructure as per "Power Distribution" regulations. Total for
labour, material and transportation.		Nos		5

		4.1-3.5.1.19		Recording of the route of laid cables
with production of cadastre of the completed state.		Lump sum		1

		4.1-3.5.1.20		Testing of the cables, other conductors and connections. Obtaining verification reports from the competent authority, in particular on the quality of insulation, protection against dangerous touch voltages, soil compaction, internal technical acceptance, preparatory final works. Trial and handover of facility		Lump sum		1

		4.1-3.5.1.21		Costs	of	the	"Power	Distribution" Maintenance Plant for the installation of a new network into the existing one.		Lump sum		1

		4.1-3.5.1.22		Costs of ED Power System Operator with required manipulations on the power grid.		Lump sum		1

		4.1-3.5.1.23		If necessary, design of existing 10 kV cables relocation (unknown cross section) by laying a new cable XHE 49-A 3x (1x150) mm2 - 10 kV		m		80

		4.1-3.5.1.24		If necessary, manufacture of heat-tight couplings for connection of newly installed and existing 10 kV cables (unknown cross section), for cable XHE 49-A 3x (1x150) mm2 - 10 kV		Nos		4

		4.1-3.5.1.25		If necessary, relocation of existing 10 kV cables (unknown cross section) by laying new cable XHE 49-A 3x (1x150) mm2 - 20 / 35kV		m		40

		4.1-3.5.1.26		If necessary, manufacture of heat-tight couplings for connection of newly installed and existing 10 kV cables (unknown cross-section), for cable XHE 49-A 3x (1x150) mm2 - 20/35 kV		Nos		2

		TOTAL FOR CIVIL AND ELECTRICAL WORKS FOR INFRASTRUCTURE RECONSTRUCTION
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		Item No.		Work Description		Unit		Quantity		Unit price (EUR)		Price
(EUR)

				In addition to the description of individual items, all items of BoQ include all work, material, mechanization, auxiliary tools, costs and earnings of the company required for the quality and Nos. Complete completion of the described position.
The calculation of the quantities of works actually performed will be carried out in accordance with the provisions laid down in the " Standards of Construction Work"

		1		TT CABLES

		1.1		Protection of existing TT cables, wooden talps, nylon covers, etc., on the approaches of the rising pedestrian bridge. Make sure that the cable is sanded and physically exposed before starting work. To prevent the mechanical stability and electrical safety of existing TT installations from being compromised and to ensure the normal functioning of TT traffic on the approaches to the bridge, all construction work shall be carried out exclusively by hand without the use of mechanization.		Lump sum		1

				TOTAL FOR TT CABLES






