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VOLUME 3 – TECHNICAL SPECIFICATIONS

3.1. GENERAL PROJECT INFORMATION

3.1.1. The Project 

Under the „Development and Modernisation of Cross-Border Infrastructures“ measure, a project has been identified for implementation in the programming years 2004 and 2005 involving the restoration of the Ekmekçizade Caravanserai in Edirne and its conversion into a cultural, trade and business centre. The restored caravanserai will mainly serve the needs of the local communities on both sides of the border between Turkey and Bulgaria. As much, it will be used as a meeting point for local entrepreneurs and business support organisations and between the two communities. Restoration is to be carried out respecting the architectural integrity of the building and the building materials employed. 

3.1.2. Historical Background


Ekmekcizade Ahmed Paşa, by order of Ahmed Ist, built the caravanserai in 1609. The architect, Sedefkar Mehmet Ağa was also the architect of the Blue Mosque in Istanbul. The caravanserai is situated in the centre of the city of Edirne on a total area of 6,500 m2, of which 3,700 m2 indoor and 2,800 m2 outdoor. It is a registered monumental building. The caravanserai is constructed with cut stones, bricks and wooden materials and divided in three different parts. The main walls are still standing, while the original roofs have been lowered. The structure has two separate wings, connected by a central part once covered with a dome. Shops surrounded the courtyard internally and externally. Chimney heated the two wings. Travellers and merchants who used the caravanserai were able to accommodate their horses and camels inside. The internal part of it has not been in use for a long time it is bad state of repair and unsafe.

3.1.3. The Site

The Ekmekcizade Caravanserai is located in the old settlement of Edirne, in the district of Ayşekadın, on the main road once connecting the city to Istanbul . For this reason the street is called Eski Istanbul Caddesi . However, the main axis has moved to the north of the caravanserai and starts from  the famous Selimiye Mosque and connects the city to the highways.  

The Site has two covered halls (wings) having access  from  an open roof Eyvan in the middle along with other buildings around a court. The outer periphery  have some 21 shops. The premise was used by Turkish Monopoly for Tobacco and Spirits as a warehouse until 1966.The shops along  Eski Istanbul Caddesi were restored and have been occupied since  1986.  

A 10 years lease agreement (renewable every 10 years) was signed between the General Directorate of Foundations (proprietor) and Special Provincial Administration of Edirne (Beneficiary) on May 20, 2004 The lease did not include the shops, but the restoration of their façades were trusted to the responsibility of the lease holder.  

3.1.4. The Scope of Works

The following works will be realised under this contract:


- Conservation and Restoration of the Existing

- New Construction Works (including the dome)

- Sanitary Installation 

- Heating Works

- Joint Installation

- Electricity Works

- Landscape Works

- Decoration Works

3.2. SPECIFIC PROJECT REQUIREMENTS 

3.2.1. Permits and Approvals

The approval of the Project from the General Directorate of Foundations (proprietor), the Protection Board of Edirne and Municipality of Edirne already had been obtained by the Beneficiary. 

All the other permits to start the construction activity at the Site, such as; street occupation permissions, electricity and water supply to the site and all the technical responsibility certificates of field architect and engineers will be obtained by the Contractor. These permits will be for the total duration of the implementation of the Contract. 

Any fee, tax and other expenses related to these permits will be paid by the Contractor as a part of his general costs included in the contract price.

3.2.2. General Documents of the Project

The Architectural, Mechanical and Electrical Application Projects had been provided by the Beneficiary.

The Contractor will be required to compile a booklet containing the workshop drawings, the technical specifications for the work to the building, and the relevant Bill of Quantities. The booklets will make up the updated major reference document of the building and be made available for the site works and supervisory staff working on the building.


No payment shall be made to the Contractor for any reason for the workshop drawings, mock-ups, sampling and obtaining the test results listed in the following item. 

3.2.3. Test Requirements 

The following scientific analysis and tests shall be obtained by the Contractor before or during the execution of the works as requested by the Supervisor : 
1. Survey of structures by drilling the walls and foundation to extract carrots from masonry, both horizontally and in inclination. Carrot samples are to be extracted with a special drill, equipped with a double carrot extractor to extract carrots both dry and humid, and the extractor has to be endowed with diamond drilling crowns of an external diameter of 70-100 mm. 

2. Masonry tension test, with a flat semicircular martinet, measuring about 400x250x8 mm. It has to be inserted in joint between two stones, having previously removed the mortar, with a maximum pressure of 1 bar. Exact measurement of the distance between to reference points with special equipment having a field of measurement of 2,5 mm and resolution on the entire measure field of 0.001 mm.

3. Masonry deformation test with flat double semicircular martinet, measuring approximately 400x250x8 mm., to be inserted in a joint between two stones having previously removed the mortar. Exact measurement of the distance between to reference points with special equipment having a field of measurement of 2,5 mm and resolution on the entire measure field of 0.001 mm.

4. Laboratory test for humidity, to measure the amount of water in the walls and the capillary raise, to be carried out with the gravimetric method, following the recommendations "NORMAL".

5. Tests on site to measure the content of water in the stone walls, integrating the previous gravimetric tests, to be carried out with thermo - hydrometric tests of the Vaisala type, reading temperature and relative humidity in the holes, immediately after the extraction of the carrots.

6. Supply and installation of thermo-hygrometer endowed with a linear thermistor to measure the temperature (precision 0.2° centigrade); hygroscopic polymer to measure relative humidity (precision 1.5% at 25°).

7. Supply and installation of  temperature sensor, including cables.

8. Endoscopic analysis for the definition of walls and vaults typology, individuating cracks, cavities, discontinuity and other heterogeneous factors in the structures, up to a maximum length of 100 cm. The price includes the photographic restitution of the survey where the results of the test are rendered.

9. Preparation of horizontal or vertical holes for endoscopic surveys made with a drill at low speed, including air cleaning and washing of the hole, to a maximum depth of 100 cm and a maximum diameter of  28 mm, all expenses included.

10. Sonic test in stone masonry and vaults, for the control of voids, with multi-channel machinery, including the checking on site of obtained data with a calculation programme  evaluating the speed of the waves.

11. Ultrasonic test for the individuation of voids in stone masonry walls and in wooden carpentry, with a machine transmitting and receiving the waves, having a frequency from 40 to 200 KHz, including the checking on site of obtained data with a calculation programme  evaluating the speed of the waves.

12. Magnetometric survey of metal elements hidden in the walls, including the final interpreting report with drawings.

13. Survey of the mechanic characters of the soil through geological tests with static penetro-meter of the "Gouda" type (20 tons). Reading of the point resistance (Bergmann type) and side resistance, including the drawing documentation for each test , the vertical stratagraphic profile, the evaluation of the friction angle of aggregated soils and the resistance to cut.

14. Survey of the mechanic and typological characters of the soil  with the collection of samples of soils both loose and undisturbed, to be placed in boxes or containers. Collection of two undisturbed samples up to a depth of 15 metres, using a "Ostemberg" type sampler. Test for the evaluation of mechanic characters of soils, determining the simple compression, with S.T.P. standard penetration test, and test of resistance to cut. Including the monographic drawing documentation for  each test, and the photographs of the soil samples in the containers.

15. Lab tests on undisturbed samples taken during the geological tests to determine the principal parameters, as specific weight, volume weight, water content, Attemberg’s limits, including diagrams and analysis of the results by a geo-technician.

16. Lab tests on undisturbed samples taken during the geological tests to determine the principal mechanical parameters, by simple compression test, edometric test, consolidation test, including diagrams and analysis of the results by a geo-technician.

3.2.4. Project Monitoring  

(Contractor’s Administrative Arrangements)

3.2.4.1. Project Management Team

The Contractor shall set-up an efficient and well-qualified project management team as requested in the Instructions to Tenderers (Volume 1, Section 1, item 4.1.5.2) for proper execution and timely completion of the Works. Site and Office Administration of the Contractor shall be as proposed in the Technical Proposal of Contractor, but as approved by the Contracting Authority and Evaluation Committee during Contract Evaluation and by the Supervisor during Construction. Such approvals shall not relieve the Contractors of his contractual obligations for proper administration of the Works to the satisfaction of the Supervisor. Necessary components of the Project Management Team shall be located at the Site.

3.2.4.2 Financial Management of Construction

The Contractor's financial management system shall have to work very efficiently for timely completion of the Contract within the strictly limited period as stipulated in the Contract Documents. The Contractor shall set-up his financial management and site accounting team by employing a necessary number of well qualified and well experienced cost engineers, quantity surveyors, tecnicians etc. The Contractor's invoicing systems shall be prepared by computer and in such content and form as may be prescribed by the Supervisor. The Contractor's Financial Management Team shall be in close contact with the Project Control Team of the Supervisor. It is the obligation of the Contractor to facilitate the Project Control services of the Supervisor and to assist him thereof.

3.2.4.3.
Works Register (General Log Book)

The Contractor shall, during the implementation of the works, register the following information on a daily basis and shall submit the information to the Supervisors:

· Workshop drawings progress

· Site Journal

· Manpower information

· Equipment information

· Information of Materials on Site

· Progress of construction works

· Site events

· Materials Samples including Technical Data

· Tests performed on Site

· A record of Modifications

Meteorological data (temperature, humidity) measured on site

3.2.4.4
 Performance Programme

The Contractor shall prepare and submit the Performance Programme within the 21 days following the signing of the Contract Agreement by both parties as stated in Article 15 of Special Conditions, according the following conditions and principles and the overall work plan and programme in the tender documents. It will be in CPM (Critical Path Method) format showing all the works to be carried out within the context of the project, and shall obtain the consent of the Supervisor before implementation. No payment (except advance payment) will be made to the Contractor until the Performance Programme is approved by the Supervisor. 

The CPM Performance Programme regarding the Works shall consist of the following diagrams and reports:

a)  Network and GANNT diagram

b)  Bar chart

c) Activity reports (according to earliest and latest work starting dates and so as to indicate the activities themselves)

d)  Materials report

e)  Machinery / equipment report

f)  Labour / personnel report

g)  Payment diagram

The Contractor, during the course of the construction shall follow the implementation of the Works and shall update the said programme at monthly intervals from the Date of Commencement and resubmit it for the consent of the Supervisor. This will not alter the duties and responsibilities of the Contractor and no time extension and/or interest payments will be given to the Contractor for the late payment of his monthly certificates due to his own fault. 
If the first and the following revisions of the Performance Programme are not acceptable to the Supervisor, then the program shall be continuously revised and resubmitted until it is accepted by the Supervisor according to time restrictions written in Article 15.2 of Special Conditions. The acceptance of the revised Performance Programme shall not be delayed in any unreasonable manner. 
The approval of the revised Performance Programme by the Supervisor does not relieve the Contractor from his responsibilities under the terms of the Contract. The fact that the work periods are extended or the works are not completed within the times set forth in the Contract due to shortcomings of the Contractor and the fact that such delays are reflected in the program in a realistic manner and the work schedule thus revised and approved by the Supervisor, does not grant an extension of time to the Contractor in any way. The Contractor is obliged to prepare the work schedules in a realistic manner and he shall also be responsible for taking all measures to ensure the realisation of the works according to the Performance Programme.
The activities shall be arranged so as to correspond to the number of items included in the Bill of Quantities. Thus, the program shall directly provide the basis for the interim progress payments and cash flow indicators. The Works within the terms of the Contract shall be shown individually in the Performance Programme according to the names and production numbers used in the project and the Technical Specifications as well as Bill of Quantities. It shall further include the mobilisation, the establishment of the office and site facilities, the surveys, setting-out of the Works and the production and approval of the manufactured items, material samples and approvals, as separate activities. 

Following the Supervisor’s consent to the work schedule, which will be prepared by the Contractor according to the time restrictions written in Article 15.2. of the Special Conditions, the Performance Programme shall be diligently monitored by the Contractor. The progress of the activities shall be entered into the programme and into the work monitoring reports taken from the computer on a monthly basis and shall be submitted to the Supervisor together with the monthly work progress reports.

The said monthly work progress reports will show the delays on an activity basis, on the critical path and the measures taken by the Contractor in relation to such delays, the material delivered to the site during that month and the machinery/equipment and labour used by the Contractor.

Contractor provides the Supervisor, free of charges and for his use during the Contract duration, one licence of the software used by the Contractor for the Time Schedules and other Project Management reports. This licence will be given back to the Contractor at the end of the Contract.

3.2.4.5. Contractor’s Workshop Drawings 

The contractor shall prepare all shop and/or working drawings necessary for execution of the Works. The Workshop Drawings shall be prepared in such detail that not only the Works can be executed on Site, but also later maintenance and fault findings. . If necessary, it will be the responsibility of Contracting Authority to give notifications to the Beneficiary and/or obtain any approval of the authorities concerning the workshop drawings.
The Contractor shall submit to the Supervisor for approval the workshop drawings related to the production details of the Works; clearly verifying dimensions, materials, site references for application, along with supplementing documents, leaflets, samples and/or models, according to the terms of the Contract and the Special Conditions. The Workshop Drawings shall be prepared utilising the materials and methods approved by the Supervisor, based on the documents, samples and models as submitted by the Contractor 

A program for the preparation of the workshop drawings shall be submitted together with the first Performance Programme by the Contractor. The dates of the workshop drawings to be submitted for the Supervisor's review and the dates they are to be returned in order to ensure that a particular work segment does not start later than the programmed work start date, shall also be indicated for each item. 

The preparation, submission and approval schedule of the Workshop Drawings shall co-ordinated between the Supervisor and the Contractor, allowing sufficient time for the first review, revision, re-submittal, final examination and approval of each workshop drawing. Any of the Contractor's workshop drawings, documents, samples or models which the Supervisor fails to approve shall immediately be modified to meet the requirements of the Supervisor and resubmitted by the Contractor for approval.  If the Supervisor fails to notify his decision within the deadlines referred to in the Contract or the approved performance programme or agreed schedule, such workshop drawings, documents, samples or models shall be deemed to be approved 30 days after their receipt by the Supervisor.

Approval by the Supervisor of Workshop Drawings shall neither relieve the Contractor of any of his obligations under the Contract, nor relieve him of correcting any errors found subsequently in the approved drawings and in the Works on the Site or elsewhere associated therewith. No payment shall be made for shop drawings since these are deemed to be included in the overheads of the Contractor.

Software compatible with Auto CAD’s latest version will be used for the Workshop Drawings and submitted in CD, in addition to the hard copies. The Contractor shall supply additional copies of approved workshop drawings in the form and numbers stated in the contract or in subsequent administrative orders. Approved workshop drawings, documents, samples and models shall be signed or otherwise identified by the Supervisor. The Supervisor shall have the right to inspect all the workshop drawings, documents, samples or models relating to the contract at the Contractor's premises at all reasonable times.

3.2.4.6
 (Monthly) Work Progress Reports

The Supervisor shall receive a monthly work progress report in form of CD format from the Contractor within the first ten (10) days of the month following the month during which the works are carried out.

The Contractor shall clearly indicate but shall not be limited to include in the Monthly Work Progress Report the procured materials, used machinery/equipment and labour, problems faced at the site, divergences from the approved work schedule and other facts as deemed necessary. If there are any divergences in the Work Schedule, the causes shall be clearly indicated and whether or not such divergences cause any delays shall be stated. If there are delays according to the approved Work Schedule, then the causes of these delays shall be indicated and documented. Furthermore, if there are any delays, the Contractor shall provide information in his report on the measures he intends to take in order to compensate for the said delays.

Each Work Progress Report shall include:

a. a list which shows the numbers and actual starting and completion dates 

b. activity numbers of the completed activities, 

c. a list showing the work still in progress with their starting dates 

d. the number of days required for completion of works in progress, 

e. a list of the activities which should have started within that month according to their work start dates but which have not started. 

f. a materials approval table showing the materials submitted for approval during that month and those, which have been approved, shall also be attached to the report.

The necessary CPM outputs where the actual status of the activities is superimposed on their planned status shall be appended to the (Monthly) Work Progress Report in order to show the current status of the project.

The Contractor shall submit his progress payment statement for the month to the Supervisor, after submitting the (Monthly) Work Progress Report. However, Progress Payments shall be prepared in spreadsheet format to conform to the Contracting Authority’s requirements.
3.2.4.7
 Construction Photographs

The Contractor shall be responsible for the supply of the necessary construction photographs. The digital photographs of the whole buildings affected by the works shall be taken before the commencement of Works and immediately submitted to the Supervisor in CD Submission will be made in JPEG format with an explanation about the view shown in the picture including location and the date the picture was taken.

During the progress of the work, the Contractor shall ensure that the necessary number of pictures are taken which should give a sufficient record of the activities undertaken on the site and shall submit them together with the Monthly Work Progress Reports. Once all construction work is completed, the same sites shall be photographed again and shall be submitted together with the Contractors' Final Statement of Account.

No payments will be made to the Contractor for supplying of photographs which will be considered as a part of the general overheads of the Contract.    

3.2.4.8.
 As-Built Drawings

During the execution of the Works on the Site, the Contractor shall record all information necessary for preparing as-built drawings. Neatly marked-up drawings and other documents covering the Permanent Works as completed shall be made available to the Supervisor at any time during construction.

Marked-up drawings shall be kept up to date and submitted monthly to the Supervisor for approval, as the Works are completed, together with final quantities thereof. Submission shall be in hard copies and in CD and software compatible with Auto CAD’s latest version will be used.

The as-built documentation shall be provided within 30 days after issuing the Provisional Acceptance Certificate. They shall incorporate the Supervisors’ comments and all the modifications and revisions affected during construction. 

All material to be submitted shall be A4 or A3 size and shall be marked as "AS-BUILT". No payment shall be made for as-built drawings and operation and maintenance manuals since they are deemed to be included in the overheads of the Contractor.

3.2.4.9. Preliminary Inspection + Evaluation Report

Prior to the commencement of the works in site an evaluation and inspection findings report shall be prepared by the Supervisor and the Contractor as a joint effort to determine the existing situation of the building. 

Before any work affecting properties, lands or the like is commenced, the Contractor shall confirm in writing to the Contracting Authority that the relevant survey is a true and accurate record of their condition. 

3.2.4.10. Documentation on Completion of Works

Before Provisional Acceptance of the Works, the Contractor shall submit the photographs, as-built drawings and  workshop drawings in addition to the maintenance manuals to enable the Contracting Authority to operate, maintain, and repair all parts of the work. 

Unless otherwise stated in the Special Conditions, the manuals and drawings shall be in the language of the contract and in such forms and numbers as stated in the contract. The works shall not be considered complete for the purpose of provisional acceptance until such manuals and drawings have been supplied to the Contracting Authority. 

3.2.5. PROJECT QUALITY CONTROL & ASSURANCE

All information contained in the Contract Documents which relate to the assurance of project construction quality, is considered a part of this section. The efforts outlined in this section are in addition to any quality control and assurance activities that may be specified elsewhere in the Contract Documents.

3.2.5.1. Quality Control Manager

The Contractor shall employ a Quality Control Manager to follow up the planning and manufacturing at site.

Quality Control Manager’s qualifications must be in accordance with Clause 4.1.5.2 of the Volume 1 (Instructions to Tenderers) of the Tender Documents.

3.2.5.2. Contractors' Quality Assurance Plan

The Contractor shall develop a Quality Assurance Plan outlining the steps he will take to achieve essential quality in the planning and implementation of the construction, addressing how he will assure that all items, systems, and equipment meet the requirements of the Contract and Specifications.

The Contractors' Quality Assurance Plan shall identify items and stages in the Works and shall include provisions to review submittals, maintain quality control over drawings, suppliers, manufacturers, products, services, site conditions, and workmanship, to produce work of the specified quality. The Contractors' Quality Assurance Plan shall be developed by the Contractors within 14 days of contract award and submitted to the Supervisor for approval prior to the commencement of the Works.

3.2.5.3. Defective Works

Notwithstanding the Contractor's responsibility for quality control for the construction activities, the Supervisor shall have final authority regarding the departure of any structural or architectural discrepancies in the Works from the Application Project and Specifications that are provided in the tender dossier. The Contractor shall remove and replace defective works at no cost to the Contracting Authority. 

3.2.5.4 Miscellaneous Requirements

1. Required inspections and reports of specific activities shall be made as outlined in the various sections of the Contract Specifications.

2. Scientific analysis and tests of the existing and mock-up tests of selected elements of new construction as required in the Contract Specifications shall be made so as to prove that the proposed construction procedures provide results satisfactory to the Supervisor.

3. When requested, the Contractor shall provide Manufacturer's Certificates for materials and equipment provided to the project as required by various sections of the technical specifications.

4. Manufacturer's Field Services shall be utilised for those elements of equipment of material which require special expertise or installation experience to meet the requirements of the Contract Drawings and Specifications.

5. The Contractor will prepare inspection forms with check off items for key construction elements to be signed off by the Quality Control Manager and reviewed by the Supervisor.

6. When required by the various sections of the Contract Specifications, three copies of manufacturer's certificates shall be submitted to the Supervisor, certifying that materials, products and equipment meet or exceed specified requirements.

7. Data into one submittal for each unit of work, system,  product and equipment will be collected as required. Each copy to show which choices and options are applicable to the project will be marked. The following will be clearly identified on each copy of product data submitted : 

a. Pertinent products or models

b. Performance characteristics and capacities

c. Dimensions and clearances

8. Manufacturer's standard drawings and diagrams will be modified to delete inapplicable information. Standard information shall be supplemented to provide required pertinent information.

9. The Contractor shall forward three copies of inspection results and test results to the Supervisor for his use, evaluation and approval.

10. The Contractor shall prepare methodology (Method Statement) before commencement of works. Additional to that undefined items in the methodology must be stated by an additional Method Statement before beginning to that particular section of work. Without approval of the Supervisor for that Method Statement works shall not commence.
3.2.5.5. Contractor's pre-Installation Quality Control

1. Well in advance of the installation of every major unit of work, which requires co-ordination with other works, the Contractor shall ensure that the unit of work can be performed and function as intended and required in conjunction with other work which has preceded or will follow. In the event of conflicts, the Contractor shall determine corrective action required, inform the Supervisor, and proceed with the Supervisor's concurrence.

2. The Contractor shall require the performer of each major unit of work to 

· inspect the substrate to receive the work 

· inspect the conditions under which the work will be performed 

· report (in writing to the Contractor) any unsatisfactory conditions.

The performer shall not proceed with the work until unsatisfactory conditions have been corrected in a manner acceptable for the work to follow.

3. Field samples or mock-up tests will be performed under provisions identified in this section and in all respective Contract Specification sections. Cost for mock-up test is to be included by the Contractor in the contract price.

4. Mock-up installations accepted by the Supervisor are to be representative of the quality required for the Work.

5. Where a mock-up test has been accepted by the Supervisor and is specified in product Specifications sections to be removed after testing, the Contractor shall remove mock-up and restore area when directed to do so by the Supervisor.

6. The Contractor shall notify the Supervisor not less than 24 hours before work requiring inspection or testing is started.

3.2.5.6. Contractor's Installation Quality Control

1. Where installation includes manufactured products, the Contractor shall comply with the manufacturer's applicable instructions and recommendations for installation, to the extent where these are more explicit or more stringent than applicable requirements indicated in the Contract Documents.

2. When specified in the Project, Contract Specifications or requirements to achieve proper installation or operation, the Contractor shall require the supplier and manufacturer to provide qualified personnel :

· to observe field conditions, conditions of surfaces and installation, 

· quality of workmanship, 

· start-up of equipment, 

· tests, 

· adjustment and balancing of equipment as applicable, 

· to make appropriate recommendations.

3. Contractor shall require the manufacturer's representatives to submit written reports to the Supervisor listing observations and recommendations. Costs of manufacturer's field services shall be included by the Contractor in the contract price.

4. The Contractor shall inspect each item of material or equipment immediately prior to installation and reject damaged or defective items.

5. For non-structural elements the Contractor shall provide attachment and connection devices and methods for securing work properly, true to line and level, and within recognised industry tolerances if not otherwise indicated. The Contractor shall refer questionable visual affect choices to the Supervisor for final decisions.

6. The Contractor shall recheck measurements and dimensions of the work as an integral step of starting each installation tolerances before securing products and elements in place.

7. The Contractor shall install the work during conditions of temperature, humidity, exposure, forecasted weather, and status of project completion, which will ensure the best possible result for each unit of work in co-ordination with the entire work and other work units. The Contractor shall isolate each unit of work from non compatible work as required to prevent deterioration.

8. Except as otherwise indicated, the Contractor shall mount individual units of work at the industry recognised standard mounting heights for the applications indicated. The Contractor shall refer questionable mounting height choices to the Supervisor for final decisions.

9. The Contractor shall adjust, clean, lubricate, restore marred finishes, and project newly installed work to ensure that it will remain without damage or deterioration during the remainder of the construction period.

10. Specifications and operation manuals of such products will be kept by the Contractor to submit at the end to the Contracting Authority at the Provisional Acceptance. 

11. It is the responsibility of the Contractor to provide training programme for the special equipment.  If the Supervisor finds it necessary, along with the procedure of Provisional Acceptance, a date for a training programme will be agreed between the Contractor and Supervisor.

3.2.5.7. 
Contractor’s Quality Assurance Tests, 

Inspections and Submittals

Except where more restrictive requirements are defined on the Contract Drawings and in various sections of the Specifications, the Works must conform to recognised workmanship quality standards equal in all respects to the best recognised practice of trade. Every tradesman or installer  performing category of work is required to be:

a. Pre-qualified to the extent of being familiar with the applicable and recognised quality standards for this category of work.

b. Capable of workmanship complying with those standards.

The Supervisor reserves the right to inspect any aspect of the work, but such inspection will not relieve the Contractor of his responsibility for essential quality as defined by meeting all requirements of drawings, Contract Specifications and signed independent inspection results, check sheets and other evidence as may be required in the Contract Specifications that such requirements have in fact been met.

3.3. GENERAL TECHNICAL SPECIFICATIONS

3.3.1
 Methods of Construction

Works shall be carried out by means of the rapid construction system in full accordance with the designs and technical requirements. The Contractor shall use all possible rapid construction techniques in the site development works. The rapid construction system, work plan and methodology (Method Statement) and equipment shall be as proposed in the Technical Proposal of the Contractor and by the Supervisor during the construction. Such approvals shall not relieve the Contractor of his contractual obligations for proper execution and timely completion of the Works to the satisfaction of the Supervisor.

The Contractor shall envisage and prepare the related workshop drawings ensuring the rapid construction system in full accordance with the designs and technical requirements. 

3.3.2. 
Ruling Regulations and Standards 

These Technical Specifications shall be read and interpreted in conjunction with the graphic documents which are part of this Tender Dossier (drawings, sketches, photographs, surveys, schedules, etc.) and the relevant standard descriptions of requirements to materials and workmanship, given in 

a.
General Technical Specifications, Technical Specifications and Unit Price Definitions of the General Directorate of Foundations  

Unit costs Analysis for Construction Works is available with General Directorate of Foundations  at coordinates below:

Address: Ziya Gökalp Cad. No: 58 06600 Kolej/ANKARA 
Telephone: 4311160
b. General Technical Specifications, Technical Specifications and Unit Price Definitions of Republic of Turkey, Ministry of Public Works and Settlements, General Directorate of Construction 

The relevant standard descriptions of requirement to materials and workmanship given in “Unit costs Analysis for Construction Works, Mechanical Installations and Electrical Installations” are published by the Ministry of Public Works. The document is available with Bayındırlık ve İskan Bakanlığı (The Ministry of Public Works and Settlements) Vekaletler Caddesi No:1 ANKARA Tel: (312) 410 10 00
c.
Standards issued by the Institute of Turkish Standards (TS).

d.
ISO-9000 standards. 

Works and plant supplied under this contract shall be in accordance with the latest edition of the appropriate standards. Turkish Standards (TSE) must be used if they exist for the item in question. In case of  EU and Turkish Standards contradict with each other, the EU standards will prevail.
If there are no applicable Turkish Standards, then the requirements of the Contract may be in accordance with any equivalent national or international standard such as EN, BSI, ISO, DIN, etc. and their application approved by The Supervisor. 
3.3.3. 
Permits

Not subject to Article 10 of Special Conditions in Volume 2; the General Directorate of Foundations (the proprietor) has given consent to the investment to be implemented according to this Project. The approval of the Protection Board of Edirne and building permission of the Municipality of Edirne had already been obtained by the Beneficiary. 

The following procedures and formalities will have to be completed and necessary permissions obtained by the Contractor to start constructions in the Site. These permissions will be for the total duration of the Tender. Any fee, tax and other expenses related to these which should be taken for the name of the Beneficiary will be paid by the Contractor as a part of the general costs included in the contract price: 
1. The Contractor will appoint an eligible architect, civil, mechanical, electrical engineers and a surveyor to assume the responsibility of the construction against the municipality of Edirne. 

2. 
All the mechanical, electrical projects and civil engineering calculations have to be registered to the Municipality.

· Other standard formalities to be fulfilled and permissions obtained for water and electricity supply.

· Occupancy Permissions for public property (streets and pavements during the construction) have to be registered at the municipality.

Since the copyright of architectural design belongs to the Architect of the project according to the pertaining laws and regulations, any changes in the design can be made by the Architect.  In case of changes or modification be needed, it is the responsibility of the Beneficiary to have these made by the Architect and obtain the relevant approval from the Protection Board of Edirne and Municipality of Edirne.  

3.3.4
Social Security and Health Regulations

The safety rules of the Turkish Ministry of Labour and Social Security and rules of the Ministry of Health shall be used as general reference during the Works. The obligations arising from "TS 8983-Obligatory General Safety Measures to be used during Construction of Buildings" shall be carried out by the Contractor.
3.3.5
Safety and Health Measures at the Site

Not subject to Article 20 of Special Conditions in Volume 2; the Contractor shall have an Officer (Safety and Health Co-ordinator) on his staff at the Site dealing only with the tasks regarding the safety and protection against accidents of all staff and labour as well as the staff, equipment, offices and other facilities of the Contracting Authority on the Site. This Officer shall be qualified for this work and shall have the authority to issue instructions and shall take protective measures to prevent accidents. 

At locations where construction machines operate such as cranes, etc., necessary and proper warning signs and lights shall be provided and maintained for the duration of construction. Security of the Works, emergency health service for all his staff and labour and the staff equipment shall be provided and maintained by the Contractor.

3.3.6. Traffic Requirements
Not subject to Article 22 of Special Conditions in Volume 2;
1. The Contractor is responsible for ensuring that traffic is not held up by the execution of the Works. Should he consider that a street closure or diversion is necessary, he shall be responsible for obtaining permission from the appropriate authority and for making all of the necessary arrangements including traffic signs and meeting all costs arising from such road closure or diversion. 

2. Before any work in or affecting the use of any street is commenced, the Contractor’s proposed method of working shall be agreed with, and confirmed in writing first to the Supervisor and then to the Contracting Authority, the Municipality and Police Authorities. Deliveries to the Site will be made with suitable vehicles as appointed by the Contractor .

3. Throughout the execution of the Works and the Maintenance Period, the Contractor shall co-operate with the Municipality and police authorities concerning works in, or access to the streets. The Contractor shall inform the Contracting Authority of any arrangements made with, the Municipality and police authorities.

4.  The Contractor shall prevent vehicles leaving the Site depositing mud or other debris on the surface of adjacent streets and or footpaths, and shall remove immediately any materials so deposited.

5. The guard of the entrance gate will regulate the traffic on the street for any entrance or departure of any vehicle.  

3.3.7. 
Interference with Access to Properties

The Contractor shall confine his construction operations within the Site, or such other areas of land as may be negotiated and agreed with the Contracting Authority.

1. Before exercising any right negotiated by him in connection with other properties outside the Site, the Contractor shall notify the Contracting Authority in writing of such arrangements.
2. Before interfering with access to any property, the Contractor shall provide alternative arrangements of access for the occupier(s). The Contractor shall notify the Contracting Authority and the relevant occupiers in writing 7 days in advance of any such interference and shall confirm to the Contracting Authority that alternative arrangements have been agreed.
3. The Contractor shall not obstruct access to any utility manhole or other surface cover or apparatus.

4. On completion of the works causing the interference the Contractor shall reinstate and construct a new permanent access to the standard specified or as shown in the drawings provided by the Contracting Authority.

3.3.8. Demolition and Disposal of Waste
Not subject to Article 25 of Special Conditions in Volume 2; any obstacle, unused service, contaminated, vermin, infested and other dangerous materials encountered on site will be demolished to extent indicated on drawings provided by the Contracting Authority and disposed off legally. 

Except where noted otherwise, surplus material arising from demolition and site clearance shall be removed from site by the Contractor upon written permission of the Supervisor. Any metal, terra-cotta or stone findings will be duely informed to the Supervisor.  

Demolishing will be made in an orderly and careful manner that movement, settlement or collapse of adjacent services will be prevented. Any such damage will be promptly repaired when ordered at no cost to the Contracting Authority.

Fences, lighting and guard rails as required to provide full protection for general public, workers and adjoining properties, all necessary supports for the protection and safety of existing structures will be erected and maintained by the Contractor. The Contractor will assume the entirely responsibility for the design, construction and efficiency of such supports for the purposes for which they are erected. This may include temporary or permanent supports to the satisfaction of the utility and Contracting Authority. Any damage caused by inadequate supporting will be made good by the Contractor at his own cost, but at no expense to the Contracting Authority the Contractor.

During the cleansing process, utmost care shall be taken not to cause any disturbance to the occupants of the buildings, not harm any existing historic items and prevent dust and debris fall. It is contractors own cost to move the demolished material and debris from site to dump area of the Municipality. 

3.3.9. 
Site Fencing

Any temporary fencing used by the Contractor to protect the works must be   appropriate for the task to keep the public from danger and protect the workers. The Contractor shall erect such fencing as soon as he obtains the relevant permissions  and he is given possession of the relevant portion of the Site. The Contractor shall regularly inspect and maintain all such fencing, any defects being made good without delay. Temporary site fencing shall remain in position until the Works are sufficiently completed to enable that portion of the Site to be brought into use without danger to the public. 

The temporary fencing of the shops along the eastern periphery of the site will be made one by one.  Access shall be provided in fencing as necessary for the use of the occupiers and their clients..

3.3.10. Protection Against Damage

1. The Contractor shall take all necessary precautions to avoid causing any unwarranted damage to roads, lands, properties, trees and other features and, during the Contract, shall deal promptly with any complaints by owners or occupiers.

2. Where any portion of the Works is close to, across, or under any existing apparatus of the Municipality or other parties, the Contractor shall temporarily support and work round, under or adjacent to all apparatus in a manner designed to avoid damage, leakage or danger, and to ensure uninterrupted operation. Should any leakage or damage be discovered, the Contractor shall at once notify the Contracting Authority and the Municipality and owner concerned. The Contractor shall afford every facility to help the repair or replacement of the apparatus affected.

3. The Contractor shall adequately safeguard the building affected by the works against damage and theft. There will be guards at the entrance gate during the work hours and a calling system of the night-watch for other times and holidays. 

4. Being a narrow passage and subject to damage by trucks, the top and sidings of the main gate to the Site will be protected with a wooden covering to be constructed by the Contractor. 

5. All electrical installations shall comply with the relevant national regulations and shall be safe for The Contractor and members of the public. All Works shall be illuminated when daylight deems to be insufficient. The entrance will be illuminated at night.
6. Before commencement of works nearby the existing structures preconstruction photos must be taken.
3.3.11. 
Existing utilities (buried or exposed) and historical findings
Necessary notification has been made to the shops on the eastern periphery of the bulding to remove their water supply and sawerage from the courtyard of the Site. 

Before starting any work, the Contractor shall establish the location and state of any remaining utility. Secondly, The Contractor will contact and notify the authorities for the removal of the utilities and settle a schedule with them, complying  with any special requirements of any utility operator. 

The abandoned utility service lines will be removed after this  procedure is completed.  The Contractor shall obtain written permission from the Contracting Authority before moving these from the areas of construction works.
In case of coming out historical findings during excavation on site not being contrary to Article 26 of General Conditions, the Supervisor shall be informed and authorised staff from Museum of Edirne shall be brought to site. This kind of findings are the property of Edirne Museum.
3.3.12. 
Survey and Works Setting Out

The works in relation to the original marks, lines and reference levels provided in the Application Project  will be accurately set-out, the accuracy of the positioning, levelling, dimensioning and alignment of all parts of the works will be achieved and all necessary instruments, accessories and labour in connection with the foregoing responsibilities will be provided.

Before any work is commenced, the Contractor shall confirm in writing to the Contracting Authority that the relevant survey is a true and accurate record of their condition.

3.3.13. 
Continuity of Utilities Supply on the Site

Contractor is required to make all necessary arrangements with local authorities in order to obtain the supply of electricity and water and pay the expenses for supplying and consuming these services. Contractor shall take necessary measures related to the unexpected cuts off of these services.

3.3.14. 
Noise

The Works will be constructed in an inhabited, built up area. The Contractor shall ensure that the Works do not become a source of noise pollution and complaint. The Contractor is responsible to ensure that noise levels comply with Turkish law.

3.3.15. 
Tidiness of Site

The Contractor shall be responsible for the proper upkeep and maintenance of the Site and the Works and shall remove from the Site rubbish and other waste as it accumulates. Materials and equipment shall be positioned, stored and stacked in an orderly manner.

Cleaning up will be made at the end of each working day at areas affected by work as directed by the Supervisor. Chemicals and the chemical containers should be disposed off according to the Municipal regulations All chemicals, paint spots, plaster droppings etc. are to be removed; provided that those on the stone walls and original floor coverings will be executed  by workers  authorised by the Contractor. 

3.3.16. 
Emergency arrangements

1. The Contractor shall at his own expense maintain arrangements whereby he can quickly call out labour outside normal working hours to carry out any work needed for an emergency associated with the Works. The Supervisor shall be provided at all times with a list of addresses and telephone numbers of the Contractor’s staff who are currently responsible for organising emergency work.

2. The Contractor shall acquaint himself and his employees with any relevant local arrangements   which are in existence for dealing with emergencies. The name, traffic plan, emergency contact phones of police, fire department, municipal services, hospitals and doctors will be available and publicly announced in various points in the site. 

3. Fire extinguishers and hydrants (if any) shall be placed at visible and reachable locations. Fire fighting plan shall be prepared by the Contractor and tested at suitable intervals. 

4. The Contractor shall provide and maintain First Aid equipment on site with an Employee nominated and trained in its use.

3.3.17. 
Site Installations (For Contractor and Supervisor)
The Contractor shall provide necessary site facilities for his administrative personnel including offices, a meeting room for eight people and sanitary facilities for offices. Changing rooms, resting, eating and sanitary facilities for the workers, workshops and various storage facilities will also be under Contractors responsibility. 

A 30 m2 room with sanitary facility will be utilised for the Supervisor and his staff. The office will be furnished, air conditioned and necessary office-work and communication facilities to be supplied by the Contractor at his own expense. The electricity, water supply and maintenance costs of this office will be met by the Contractor until Provisional Acceptance of the works.

Furniture of the office (for 1 room): 


      Material

               Quantity



Working Table          

1



  Director Chair 


1



Guest Chairs



2



Design Inspection Table

1


Cupboard( 4 rows of shelves)
1



Air Condition (Cooling/Heating)
1



(Sufficient for the size of the  room)



Telephone Machine 

1
(2 direct telephone lines open to national calls) (Cost of telephone bills shall be belong to Supervisor)


Necessary Stationary
The details and plans of the site installations will be provided by the Contractor with Form 4.6.8 to the approval of the Supervisor.
Beneficiary will make necessary arrangements with the Protection Board of Edirne and the Contractor shall obtain necessary permits from Edirne Municipality to install these site facilities.
3.3.18. 
Project Signboards

The Contractor shall supply, erect and maintain (refer 3.5.16.e) four (4) signboards size 1.8m x 1.5m at locations to be determined by the Supervisor within one month after the commencement of the works. The signboards shall bear the logos of the European Commission, referring to the Cross Border Co-operation Programme between Turkey and Bulgaria and other announcements requested by the Beneficiary. The design and lettering of the signboards shall be according to instructions provided by the Supervisor. Since  the signboards will be the property of the Beneficiary, at the end of the restoration works, they will not be removed and utilised as the signboards of the Culture and Trade Centre of Ekmekcizade Caravanserai.    

3.4. 
CONSERVATION MATERIALS +TECHNIQUES 

3.4.1. MATERIALS

1. As soon as possible after the Contract has been awarded, the Contractor shall submit to the Contracting Authority for his approval a list of his proposed suppliers stone quarries and sources of materials required for the execution of the Works complying with the  regulations about origin.

2. Samples shall be taken in accordance with an appropriate standard where applicable or requested by the Supervisor. The materials subsequently supplied shall conform to the quality of samples  which have been approved by the Supervisor. 

3. Names of additional suppliers and sources may be submitted by the Contractor by the requirement of the Supervisor during the execution of the Contract, but no source of supply shall be changed without the Supervisor’ s approval.
4. In general, only new materials and equipment shall be incorporated in the permanent works. Where specified in the bill of quantities, materials such as reusable roof structure, stone and tiles kept in Site for reusing will be retained and reused. In these instances, reclaimed materials may be used with the approval of the Supervisor. The cost of the reused material will be deducted from the price of the work as indicated in the price break-down submitted by the Contractor.  

5. Materials and components shall be handled, stored and used in accordance with the manufacturer recommendations. The quantity of materials and components stored on the site shall be consistent with efficient working. The specific materials to be used in the works are described below in the Special Technical Specifications.
3.4.2
GENERAL PRINCIPLES of CONSERVATION 

Operations carried out in the majority of cases of conservation works are interventions with materials and techniques. The operations to be done and/or the specific materials to be used always have to be decided under the guidance of the Supervisor by the authorities protecting the premises.

The use of specific products will always be preceded by laboratory tests, which will verify their efficacy on the materials to be preserved. The application of protective products must be always planned with periodic post-intervention observation and maintenance.

Great part of the decadence pathologies of construction materials are caused by external agents  (water penetration, superficial deposits of harmful substances…). Each intervention of conservation, must take measures for further protection of the material from the external effects along with the improvement the conditions of the material. 

In some cases, all the pathological causes can be eliminated, especially when it they are identifiable. But, in a great number of situations, pathologies are generated by causes that cannot be directly identified and resolved during the intervention itself: like the presence of polluting atmospheric substances, acid rains, seismic phenomena or other factors depending on the characteristics of the location.

Generally, these causes of decadence may overlap, resulting an intervention that can partially prevent or eliminate one of the causes. 

In order to safeguard materials from the effects of pathological conditions that cannot be eliminated, it is necessary to provide other levels of direct or indirect interventions, as follows: 

3.4.2.1.
Indirect interventions

Under unsustainable environmental conditions, such as high degree of chemical air pollution, or position connected to the location of the object, a protective intervention may be consists of their replacement. This is an advisable operation for some cases but not for all, as it deprives the object of its originality. It is applied only in limited situations, for the physical safeguard of monumental objects, especially those without an effective use-value (archaeological remains).

An artificial variation of the environmental conditions by means of architectural solutions like making a protective covering or transparent structures or installing equipment to achieve artificial air conditions.

3.4.2.2.
Direct interventions

Indirect interventions are not applicable nor reliable for the buildings of heritage, where protective treatments directly on the object with chemical substances to prevent or limit its contact with external pathological substances may be needed.  

It is not advisable to use lime-wash sacrificial layers to protect plasters and stone materials; the result is the concealment of the artefact’s surface and the disclosure of progressive degradation that attacks the new surface until requiring its renewal. 

Protective chemicals also have a limited duration, estimated around ten years, but they are preferred over lime-wash, both because of their characteristics of transparency and their filtering action against the penetration of water and the substances it carries.

In some cases, the same substances used in the consolidation cycle also exercise a protective action, if they are able to decrease the porosity of the material that will result making it water-proof.

The fundamental characteristics required from a chemical protective are reversibility and inalterability, while the main performance requisite is water repellence, along with permeability to steam.

The duration and the inalterability of a product depend on the chemical stability and the behaviour to hydrothermic conditions and UV rays action. The alteration of compounds can influence performances and can lead to the formation of secondary harmful or insoluble substances that compromise the product’s reversibility.

3.4.2.3.
Organic Protective Compounds

a)
Acrylic and vinyl polymers: polyacrylates, water-proofing for porous materials to be used in limited situations, as they strongly decrease permeability; in the form of latexes, they can be employed to create protective barriers against humidity or they can be applied as ground coatings to improve adherence of mortars and plasters (primer);

b)
Polyurethane resins: beside being used as consolidants, they can be employed for water-proofing by creating vertical barriers against penetrations. Turning themselves into stiff foams; they can be used together with acrylic resins to complete water-tightness against water penetrations;

c)
Metacrylates: catalysed and injected, they turn into elastic polymeric gels and  able to block salt and fresh water. They used to water-tight the masonry underground or in contact with ground.

b) Perfluoro-polyethers and fluoridated elastomers have excellent stability, reversibility, and permeability scarce penetration that make them suitable for consolidation and protection of stone elements. Their use must be carefully planned on strongly degraded objects which require other protective products along with these. 

3.4.2.4.
Silicium-based Protective Compounds

a)
 Silicon resins: xylossan, polyxylossan, methyl silicon resins diluted in organic solvents such as hydrocarbons, xylen, mineral white spirits; they are very suitable for the impregnation of highly porous objects; to be applied on scarcely alkaline artefacts; products with pearl-effect are to be avoided, as they possess scarce penetrability, and can cause a lustrous effect, which is in turn cause of excessive and concentrated superficial runoff (carrier of atmospheric particles);

b)
 Xylan: or exactly, alchil-alchoss-xylan, thanks to the reduced dimensions of the monomer’s molecules (equal to those of water) they have an excellent penetrability and ability to treat humid surfaces; they must be used on alkaline and silicon surfaces, they are therefore suitable for brick, stone, tuff, lime-cement mortar plasters; the use of water soluble alchil-xylan for barriers against capillary ascent is excellent;

c)
Oligo xylan: reactive polymers with low molecular weight, generally alchil-xyilossan; better penetration compared to silicon resins, worse than that of xylan resins; good use on compact and scarcely absorbent surface; they offer sufficient guarantees against the aggression of alkaline solutions;

d)
Organ silicon: constituted by molecules of alchil-xylan condensed with hydrophilic groups, they are soluble in water; in the absence of organic solvents they result non-toxic (non-toxic); they can treat humid supports.

e)
Alkaline silicon: potassium or sodium, better known as potassium or sodium methyl-silicons obtained by neutralization with potassium caustic soda of silicon acid. They are usually commercialised in watery solutions at 20-30% of silicon active. They are not advisable for hydrophobization and restoration of stone materials, due to the formation of reaction sub products such as sodium and potassium carbonates: soluble salts. They have scarce chemical resistance to methyl-silicon resin alkaloids, formed during polymerisation, and they do not offer guarantees of continuity through time. They make methyl-silicons not suitable for the protection of alkaline materials. Potassium silicons can be used for the hydrophobization of calcium sulphate.

3.4.2.5.
Application of Chemicals

The application of protective products require a certain caution and care, both for the material and for the worker who will have to be equipped with protective equipment according to regulations.

Generally, products will be applied on clean, dry, and non-humid supports at medium temperatures (possibly on facings that are not exposed to sunrays), in order to avoid a sudden evaporation of the used solvents.

The application will be carried out by spraying of the surface from top to bottom, in a uniform manner, up to a saturation point. Generally, products can be applied using machinery that can vaporise the liquid under pressure by an oil-pneumatic pump or by application with a soft brush, applying the products in diluted solution, gradually increasing the concentration until the standard liquidity in the last coatings. It will be useful to alternate coatings of resin solutions (if with solvent) to coatings of solvent alone, to reduce the wet effect.

3.4.3
CLEANING OF OBJECTS

Cleaning consists of a series of operations for the removal of external pathological substances which generate degradation from a material’s surface. To achieve this, chemical and/or physical methods have to be employed in different levels and intensity, depending on the type of substance to be eliminated.

For this reason, cleaning is one of the most complicated and delicate operations in conservation. It needs careful analysis of the general pathological framework, of the specific nature of the degradation and of the state of the physical-material consistency of the object. Determination of the chemical process, the appropriate products and method of intervention will follow some analysis.

In choosing one of the cleaning methods, or more than one to be used together, we must consider that the action of removal of deposited materials can also irreversibly affect the surface to be cleaned. It is often impossible to completely remove the deposits from the surfaces without destroying them when the external substances have penetrated too deeply, or have strongly solidified  

Sometimes,  the material to be cleaned (stone, plaster, wood, painting) is already highly degraded that any mechanical action, even application of compresses, could result total disintegration of parts. It is then best to go through an operation of pre-consolidation, applying consolidation products to the surfaces to be treated. Once fixed, the material can be cleaned better. Often, pre-consolidation is needed when strong and energetic cleaning methods are to be used in the presence of damages or detachments. In this case, the previously applied consolidation, only if composed by reversible substances, can be removed after cleaning. .However, in the cases of pre-consolidation  required by the lack of cohesion of the surface parts, it could result that it will become impossible to apply any further cleaning operation. 

3.4.3.1.
Surface Cleaning

Any cleaning operation generates an abrasive action on the materials, thus always damaging (even if minimally) their natural skin, which has to be actually conserved. In particular, the materials of porous structure (stones, marbles, bricks, mortar, plasters) employed in the building process have the tendency to interact with the agents. Connected to the surrounding atmospheric conditions, their surfaces become the area of a delicate modification. Therefore, the Contractor shall not use any cleaning method or products without the authorisation by the Supervisor based on the tests results.  In each case, the cleaning should exclusively deal with the elimination of all the pathological entities, which can continue deterioration.

The surface due to contact with air over time, form a smooth patina, which acts as a protection layer on the material, and determine its appearance and the aesthetic effect. The natural patina is totally hampered by pollution that provokes the fast deterioration of exterior layers. In the last decades, the acid substances of the polluted atmosphere have replaced the natural and irreversible process of gradual formation of patinas. 

The cleaning of porous materials, therefore, must first remove pathological substances from the surface, respecting the natural patina that still exists, and taking away the residues of reaction (black crusts, efflorescence, stain) that can continue the deterioration. Moreover, the cleaning treatment must not provoke a further weakening, it should not remove detached, weakened fragments; it should not activate harmful substances. The process should stop where there is the risk to change the integrity of materials, and continue with other techniques.

The first level of cleaning tends to remove incoherent deposits (generally formed by atmospheric, carbon or earthy particles) that accumulate on the object. This kind of deposit possesses a weak pathological potentiality, which varies depending on the composition of the substances and on the material on which it settles.

The second level of cleaning involves the removal of deposits  which tend to solidify with the surface through an mechanical process, without affecting the chemical nature of the material. The entity and the cohesion of these deposits depend on the porosity of the material. Substances to be removed can be atmospheric particles penetrated in depth, perhaps carried  in by water, or by salts (carbonates) deposited, or present in form of stains.

The third level of cleaning involves the removal of the superficial layer that forms on the material. This is the case of iron oxide (rust) that forms on metal surfaces, or of the chalky products, both defined as crusts, and which form on stone. The continuous settlement of external substances provokes a continuous progress of the attack in depth, with the further loosening and fall of the degraded external parts.

3.4.3.2.
Removal of incoherent materials 

In order to remove incoherent materials, mechanical methods are sufficient: aspirators (exhausters), rags, brooms and brushes of vegetable fibre. These methods can be integrated with the use of scalpels, spatulas, small nylon brushes.

In order to remove strongly adhered and solidified deposits,  the above mentioned methods can be integrated with more incisive cycles of cleaning, which are particularly applied in the treatment of sheathing materials, in general, of stones, masonry, mortars, and in many cases also of wood and metals (excluding systems that employ water).

3.4.3.3.
Cleaning with water 

Water spraying at low pressure (3-4 atm) is one of the less abrasive methods; the best results are obtained through the atomisation of water, using special nozzles, adequate for the surface to be cleaned. The drops of water remove soluble composites, and capillarly reach the surface to be treated due to their small dimensions. Materials that can be damaged by water (many different types of sheathing, wood, metal) or that are formed by soluble substances or are not very resistant to the solvent action of water (such as many stones, mortars, paintings) cannot be treated. Due to the long time required by this method to be effective (1-2 days), it is advised to store big quantities of water, to be employed in warm periods. 

It is fundamental to use de-ionised water, with no impurities and salts in solution, which would deposit on the treated surface. The water particles should have average dimensions of 5 to 10 micron. The spraying should have a pressure of about 3 atm. The operation should be undertaken in an external temperature of at least 14°C and made at regular intervals. In any case, the time of intervention should never exceed 4 consecutive hours of water spraying, in order to avoid the excessive impregnation of the masonry. 

The production of de-ionised water can be made on the spot through the use of specific machinery with a unit of ion exchange resins, having a capacity sufficient to guarantee a correct continuity to the treatment, with a rotary motor pump unit in PVC for the abduction of de-ionised water, the formation of appropriate hydraulic circuits with PVC tubes for the distribution to a sufficient number of nozzles, complete with taps for the control of the flux, flexible terminal tubes with conical nozzles for the fine regulation of the exiting fog. In each case, the time of intervention will be determined on sample areas in increasing time agreed with the Supervisor.

The surfaces to be cleaned shall be inspected in situ and cleaned with %10 (by weight) solutions of either neutral soap or non-ionic detergent in plain clean water. Extreme care should be given to avoid damage on the cleaned surface. The surface shall be cleaned of dust and debris before commencing cleaning. Work should proceed down from upper sections of the surface. Brush solution on surface thoroughly with soft and wide painters’ brushes allow the solution to dwell on the surface for 5 minutes. While hosing the surface with non-pressurised running water, brush off the loosened dirt from surface with medium hard plastic brushes as approved by the Supervisor. Cleaning shall be repeated as specified above as required to achieve uniformly cleaned surfaces matching accepted samples 

Materials



Neutral (PH= 5) Soap



Non-ionic detergent



Medium hard plastic brush



Potable Water 

3.4.3.4. 
Cleaning with Chemicals 

Chemical cleaning shall be used on small surfaces, like to clean masonry facings from crusts, stains, or sediment layers of particles, waxes, protective films.

The deposits are usually salts (carbonates) of ammonium and sodium, to be applied with supports of Japanese paper or compressed cellulose, for a time that varies from 2 seconds to more than 10 minutes, depending on the material to be treated and on the thickness of the crusts. Depending on the hardness of the crust, the following compounds are suggested:

1.
Ammonium carbonate in saturated solution;

2.
Ammonium bicarbonate in saturated solution;

3.
EDTA in saturated solution.

Other compounds are available, but they require a higher degree of caution, as there is the possibility of provoking undesired effects, such as the corrosion of limestone or the production of soluble salts.

AB57 is a compound created by the Italian ICR (Central Institute of Restoration); it preferably should have a PH of about 7.5 (it is anyway sufficient that the PH is not beyond the value of 8, in order to avoid the corrosion of lime stones and the possible formation of harmful sub products). Equivalent material for the same purpose and same specification can be used.
The bicarbonate develops carbon dioxide, thus favouring the detachment of black crusts, while EDTA assembles the calcium in the calcium sulphate present in the crust, bringing this mineral into solution and substituting it with sodium sulphate, which is much more soluble. The following recipe must be used carefully, only in case of effective needs, as it can generate soluble salts, which are always harmful to soluble materials:

- 1000 cc potable water

- 30 g ammonium bicarbonate

-  50 g sodium carbonate (sodium bicarbonate used for its high aggressiveness)

-  25 g EDTA (bisodium salt)

-  10 cc desogen (quaternary ammonium salt, surface-active, anti-fungal)

-  60 g carboxymethylcellulose

The quantity of EDTA can vary and if necessary, it can be brought up to100-125 g.

Ammonia (NH4OH) or triethanolamine (C3H4OH3)N can be added to the mixture, in order to facilitate the dissolution of “fatty” components in the crust. At the end of the operation, it is indispensable to repeatedly wash the surface with de-ionised water.

Finally, another basic compress can be used to remove hard crusts containing materials that are not very soluble. For black crusts of small thickness (1-2 mm) the following compound can be used:

-  50-100 g EDTA (bisodium salt)

-  30 g sodium bicarbonate

-  50 g carboxyl-methyl-cellulose

-  1000 g water

The surfaces to be cleaned chemically shall be inspected in situ and cleaned with water based gels of Ammonium Bicarbonate, EDTA and Carboxyl Methyl Cellulose. Extreme care should be given to avoid damage on the cleaned surface. The surface shall be cleaned of dust and debris before starting the cleaning. Work should proceed down from upper sections of the surface. Brush solution on surface thoroughly with soft and wide painters’ brushes allow the solution to dwell on the surface for 4 to 8 hours on each application as approved by the Supervisor on test samples. Cover the gel with tissue paper and PVA sheets on top of that. Do not allow rapid drying of the gel on the surface. Avoid exposing the application surface to wind and direct sunlight. Rinse the surface by clean water by softening, gently scraping by plastic scrapers and brushing off the gel with medium hard plastic brushes as approved by the Supervisor. Cleaning process shall be repeated as specified above as required to achieve uniformly cleaned surfaces matching accepted samples 

A ratio for a basic mix of gel is as follows, however changes in the ratios may be requested by the supervisor.

Materials

Tissue paper

PVA Sheets

Medium hard plastic brush

Plastic Scrapers

Potable Water -1 lt

Ammonium Bicarbonate- 0. 325 kg

EDTA – 0.300 kg

Carboxy Methyl Cellulose (CMC) – 0.150 kg

3.4.3.5.
Cleaning with Hand Tools

The surfaces to be cleaned by hand tools shall be inspected in situ and cleaned with specified equipment for this work. Extreme care should be given to avoid damage on the cleaned surface. The surface shall be cleaned of dust and debris before commencing cleaning. Work should proceed down from upper sections of the surface. Using specified hand tools the dirt and unwanted layers of paint etc. shall be carefully lifted from the surface without damaging the original substrate. The surface should be protected from wind and precipitation during application. Cleaning process shall be repeated as specified above as required to achieve uniformly cleaned surfaces matching the samples accepted by the Supervisor.

Hand tools include but not restricted to the following; scalpel knifes, plastic scrapers, plastic brushes of medium hardness, soft metal wire brushes other than steel and brass, rotary heads of wire brushes of soft metal, abrasive natural or artificial grinding stone (rotating equipment SHALL NOT exceed 650 rpm). Water mists and hand sprays may accompany the cleaning process. Utensils such as brushes of sorghum, scalpels, metal spatulas, micro scalpels, micro drills, electrical or compressed-air vibro- incisors are to be used to remove deposits of various natures such as black crusts, calcareous deposits, cement puttying, and incompatible materials. These type of tools can be used without the approval of the Supervisor.

Mechanical tools other than those mentioned above shall be used with the approval of the Supervisor, ONLY by skilled operators, whose experience on previous work of similar character shall be documented. DRAGGING, SCRAPING and ROTATING DISCS ARE STRICTLY FORBIDDEN. ANY APPLICATION LEADING TO REDRESSING OF SURFACES ARE NOT ALLOWED.

3.4.3.6.
Micro Sandblasting


The surfaces to be cleaned by micro-blasting shall be inspected in situ and cleaned of dust and debris with special equipment before commencing the cleaning. Extreme care should be given to avoid damage on the cleaned surface. Work should proceed down from the upper sections of the surface. Using specific equipment the dirt and unwanted layers of paint etc. shall be carefully lifted from the surface without damaging the original substrate. The timing of exposing surfaces to blasting should avoid unwanted pitting on surfaces. The surface should be protected from wind and precipitation during application.

Micro-blasting cleans surfaces by means of compressed air jet containing an abrasive. Non-siliceous granules of a few microns such as calcium carbonate, nutshells, seeds, glass dust and ground wheat  (hardness of 1 to 4 mosh, granulation of 5 to 300 micron) are used.  The type and size of the granules shall be selected according to the qualities of the surface to be cleaned based on the advice of the suppliers of the equipment and with the approval of the Supervisor. SAND and ANY LARGE SIZE GRITS ARE STRICTLY FORBIDDEN. 

Small size suction pistols with a trigger that allow the operator to control the amount and duration of blasting are the most suitable. The pressure gauge of the equipment SHALL NOT exceed 1.7 bars maximum. LARGE PISTOLS ARE NOT ALLOWED.

The granules hit the surface following sub-tangential directions, with different angles of incidence, obtaining good results on stone, metal, wood, painted and frescoed surfaces. It can be employed on surfaces on which there are deposits of atmospheric particles, calcareous deposits, black crusts, graffiti, algae, moss, and lichens. The advantage of this method is the possibility of exercising a localised, accurate and gradual abrasive action. Cleaning process shall be repeated as specified above as required to achieve uniformly cleaned surfaces matching accepted samples. Residual dust and particles shall be removed from the surface.

ONLY skilled operators shall be using the equipment for micro-blasting. Experience of the operator on previous work of similar character shall be documented for the approval of the Supervisor.

3.4.4
 REMOVAL OF PLANTS AND TREES 

The eradication of spontaneous growing trees and herbs of the surface of masonry, involves cleaning of plants branches and leaves from outside and removal other vegetation like moss, lichens, algae, roots from inside. 

A large number of species of plants take root on walls or at their base or adapt well to live on this type of substrates. The action of the roots on the masonry structures does not only comprise damages of a purely chemical nature, but also provokes much more serious damages of a mechanical nature, due to the piercing thrust of the root. Roots can penetrate through binders and plasters, small cracks, breaks in the material where they are rooted in and developed, continuously increasing their diameter to the point of becoming wedges to move the surrounding. 

Beside producing a strongly negative mechanical action for any type of masonry, they create lanes of penetration for rain waters that will in turn destroy mortars and plasters, cause new mechanical actions through frost and thaw cycles, thus constantly increasing the deteriorating phenomenon.

3.4.4.1. 
Elimination of large plants

All trees and herbs must be removed in winter, cutting them closely to the surface and with low vibration if tools are used. The elimination of the infesting vegetation should start with a limited mechanical eradication that does not alter the materials of the masonry. The use of fire is strictly forbidden. In each case, the following factors should always be considered:

a. Cleaning by pulling is not a good method and may destroy the masonry, because of the resistance of the roots to pulling; 

b. Reaching at the roots and the seeds that have penetrated in depths through mechanical means is impossible without damaging the masonry structure;

The operation of elimination of spontaneous vegetation will have to consider  the structures and facings of the building, therefore it is necessary to intervene with maximum care, always using chemical products which only complement the insufficient mechanical eradication. 

3.4.4.2. 
Using Chemicals for Removal of Plants

When using chemicals, the compound should not have any physical or chemical, direct or indirect action on the masonry structures to be treated. The product in its commercial formulation, should be colourless, transparent, and should not leave any stable residues after application, without any polluting phenomena on water around the locality it is applied. Compounds in form of gel or powder can be applied mechanically and/or with a brush or sprays if in liquid form, periodically repeating the application as many times requested in the instructions of usage. Never to use in a generalised way, but always localised, specific and only after having acquired all information about the products to be used (physical-material consistency, chemical composition). It is necessary to employ products that have a toxicity  which declines rapidly, in order to avoid its accumulation in the ground and localised to the plants to be eliminated. 

These treatments should always to be applied with great care and at full safety for the operators, always authorised by the authorities for the protection of the cultural property, under specific authorisation and control of the Supervisor.

The following products are used for removing plants and roots from masonry walls and roofs:

Chlorotriazine
The chemical inertia of the active principle and the scarce solubility, make it very stable. As it mainly acts through root absorption, it is particularly indicated for the treatment of infesting large leaf (dicotyledons) and narrow leaf (graminaceous) plants.

Metosittriazine
Due to its chemical characteristics, it is very stable in the ground, where it penetrates more deeply than the previous product.

This will act through root and leaf absorption, thus it will be characterised by a vast range of actions also on very resistant infesting agents. It is particularly suitable for applications on masonry structures.

After the application of these compounds, a control of the results should be done after a period of at least 60 days. 

3.4.5
CONSERVATION OF MASONRY
 

In the conservation of masonry, the use of techniques and materials of the original building construction are to be respected over others. The final aim of the conservation of the object, is avoiding substitutions that will create a new form and style. Only the use of new materials that are strictly compatible with the original may result a safer integration, avoiding discontinuity in the physical, chemical and mechanical properties.

Thus, it is necessary to have a good knowledge of the object to be conserved, its chemical-physical characteristics, its history and the techniques used while producing. Particularly in the masonry walls, traumatic and harmful interventions on the original structural, chromatic and material continuity should be avoided. The techniques used should consider heritage, historical, artistic, architectural properties of the object. 

3.4.5.1. 
Partial Replacements in Stone Masonry

The aim of this operation is to integrate those parts of the masonry that do not have adequate static and /or mechanical position to preserve and have to be replaced. After the area to be treated spotted, the Contractor will propose an intervention plan to the Supervisor for approval.  

A  breach will be opened in the first area of intervention, re-building the demolished portion of masonry with traditional brickwork and lean lime mortar, always being careful in making the new integration stand out compared to the existing masonry, in its material, form, colour, or application technique, according to the choice of the Supervisor, scarfing on one side the new masonry with the resistant original one, and leaving on the other side the scarves free to receive the subsequent substitution. Iron anchoring to the wooden pillars are to be replaced. 

Then, the new masonry must be forced with the overhanging old masonry by means of insertion of wooden wedges to be controlled and substituted (only after withdrawal) with bricks and fluid mortar to refusal.

These operations must be repeated for all areas of intervention.

Defective sections (loose, chipped, broken, stained or damaged by freezing or for any other reason) of existing stone masonry shall be inspected in situ and replaced by stones to match original in size, colour, surface texture, light reflectance, and other physical properties as approved by the Supervisor. Sections of masonry in good condition shall be supported and secured before starting the replacement. 

Eroded, decayed stones as identified, will be cut out to a depth not less than 100 mm and in the case of projecting stones not less than twice the overhang. Such stones to be cut out by carefully sawing through the joints and breaking out the stone from the middle. Avoid damaging the adjacent masonry to be retained. Dust and debris shall be removed from the cavity using stiff bristle brush followed by clean compressed air. Thoroughly wet existing masonry prior to installation to ensure that masonry is nearly saturated but free of surface water at time of installation. Replacement stonework shall match the original bond pattern. The courses and joints shall meet those of adjacent remaining stonework. 

Replacement shall begin from the lower rows working upwards. The stones shall be laid on mortar bedding by carefully wetting the cavity beforehand. Mortar shall be kept back from the face of the stones to maintain in all cases the original joint width. A pointing key will be used to facilitate compaction to the rear of the joints - a trowel is not suitable.  Ensure that all voids are filled with mortar by spreading mortar on the sides and rear surface of the void which is to receive the replacement stone to be inserted, so that excess mortar is squeezed out of joints around stone as it is inserted.

The pointing shall be made to match the existing weathered pointing pattern, texture and levels. Mortar should be kept within the mortar joint and should not be spread over the face of the stone Pointing is to be carried out using a pointing key of an appropriate width for the joint being pointed.  Mortar is to be worked into the joints to fill them flush and totally free from voids.  

After the initial setting of the mortar has taken place, the ‘fatty’ surface should be scraped off with an upward action with the back of a pointing trowel and the surface of the joint should be firmly tamped and compacted with a stiff bristle brush, producing a stippled effect which will show the grains of the aggregate.  The brush should not be brushed sideways, but held at right angles to the face of the wall. New pointing shall be carried two bricks width on both sides of the replaced masonry; existing joints shall be raked back to twice the width of the mortar joint. Care should be given to ensure that no lips or apertures are left in the mortar, which may hold water. The sand used in the mortar will be sharp, coarse, angular and graded evenly ranging from  2.36 mm to 150 microns evenly. And free from deleterious matter. River sand can be used as sieved with 3 mm gauge. .(Refer to item no. 08.001 and 08.006 of Ministry of Public Works and Settlement )
Materials

· Stones to match original in size, colour, surface texture, light reflectance, and other physical properties as approved by the Supervisor. 

· Lime Mortar for Bedding and pointing 1 part lime putty: 1 part crushed brick: 2 parts sand.

· Lime Mortar for Pointing: 1 part lime putty: 1 part brick dust: 3 parts sand.

· Cement Mortar for Bedding: 1 part lime putty: 1 part OP cement: 6 parts sand.

· Cement Mortar for Pointing: 1 part lime putty: 2 parts OP cement: 9parts sand.

3.4.5.2.
Fixing Disconnected Elements in Masonry 

In the remaining portions of facings adherent to the masonry, stone, sandstone, tuff, lime stones should be cleaned on the surface and any foreign substances removed, before any intervention take place. The removed, falling, and/or detaching elements will be cleaned first and washed and then placed with mortar equal to the original.

The relocation of the removed elements will then take place, along with the closure of the joints by means of the same mortar, taking care in sealing the surfaces between facing and nucleus, by means of injection of fluid mortar mixtures with lime wash (or milk of lime) base and riddled, ventilated pozzuolana or other compounds indicated by the Supervisor.

Moreover, interventions of securing decorative elements at risk could be carried out (gutters, frames, small hanging arches, mouldings, pilaster strips) by means of fixing them to the support’s facing with stainless steel micro bars (or micro rods). Holes of 6-8 mm of diameters will be made (they will anyway depend on the dimensions and the material state of the object to be consolidated) with low-spin drills to reach the layer of the support that will have a hole of about 10 cm. Subsequently, epoxy resin will be injected and the stainless steel bars drowned immediately, taking care not to allow the external exit of the product and consequent smudges. The plastering will then be the last operation, done by means of hydraulic lime mortar charged with ground earthenware or marble powder.

In case the reconstruction of facings analogue to the original is deemed necessary by static or structural reasons, these facings will be realised with materials applied in a way as to be able to distinguish the new execution (slightly different levelling, superficial treatments).

3.4.5.3.
Redoing of mortar joints


In conservation works on masonry, mortar joints between the elements are very important. Therefore, a precise analysis must to be carried out on the chemical and physical composition of the joint mortar to determine its nature.

The first operation will be the elimination of loosened mortar joints, that is joints made of raw mortars (cement mortars), incompatible with the facing, able to create mechanical discord over time. The operation should be carried out with the maximum care, using small chisels and accurately avoiding scratching the original material. Cleaning with soft-bristle brushes and vacuum cleaners will follow. 

Wetting with de-ionised water, a striking off of mortar joints will take place, through a first layer of hydraulic lime mortar without soluble salts and riddled sand (binder-aggregate proportion 1:2). The mortar will be applied with small spatulas, avoiding the scratching of surrounding surfaces (both with spatulas and with mortar). These can be protected using paper-tape.

The finishing will be done with lime putty mixed with very fine sand, sands of a higher granulation, ground earthenware, marble powders (binder-aggregate proportion 1:3). The choice of aggregates will be determined by previous analysis on the sample materials, and from the chromatic solution to be obtained in accordance with the existing mortars or in discordance to distinguish them from the existing ones. These choices will exclusively be decided by the Supervisor. Redoing of joints will always be done in good light, will fair regularisation of  the finishing with small sponges wetted with de-ionised water. Mortars used under specific request of the Supervisor, can be charged with additives of chemical nature, such as epoxy resins (requirement of strong adhesives for deep puttying not exposed to UV rays) or acrylic or acryl-silicon resins.

3.4.5.4.
Partial Replacement of Brick Masonry

Defective  sections (loose, chipped, broken, stained or damaged by freezing or for any other reason) of existing brick masonry shall be inspected in situ and replaced by bricks to match original in size, colour, surface texture, light reflectance, and other physical properties as approved by the Supervisor. Sound sections of masonry shall be supported and secured as necessary before commencing replacement. 

Remove and replace existing brick to their full depth with new face brick, one brick each on both sides of crack in masonry. Also remove and replace all existing pushed-out, missing, split or otherwise defective face bricks. All new brickwork shall be toothed into existing sound work. 

Bricks to be replaced shall be loosened by carefully removing the mortar from surrounding joints. Remove mortar from joints before removing bricks using a hand chisel of an appropriate width; electric angle-grinders shall not be used for this purpose. Remove bricks once mortar has been removed from accessible joints. Avoid damaging the adjacent masonry which is to be retained. If the bond of any brick is broken, remove both the brick and the mortar around brick and reset brick. Sound bricks shall be salvaged for reuse. Mortar shall be carefully cleaned from such bricks care to avoid damaging bricks. Dust and debris shall be removed from the cavity using stiff bristle brush followed by clean compressed air. Thoroughly wet brick and existing masonry prior to installation to ensure that brick and masonry are nearly saturated but free of surface water at time of installation. 

Replacement brickwork shall match the original bond pattern. The courses and joints shall meet those of adjacent remaining brickwork. Replacement shall begin from the lower rows working upwards. The bricks shall be laid on mortar bedding by carefully wetting the cavity beforehand. Mortar shall be kept back from the face of the bricks to maintain in all cases the original joint width. A pointing key will be used to facilitate compaction to the rear of the joints - a trowel is not suitable.  Ensure that all voids are filled with mortar by spreading mortar on the sides and rear surface of the void which is to receive the replacement brick to be inserted, so that excess mortar is squeezed out of joints around brick as it is inserted. 

The pointing shall be made to match the existing weathered pointing pattern, texture and levels. Mortar should be kept within the mortar joint and should not be spread over the face of the brick Pointing is to be carried out using a pointing key of an appropriate width for the joint being pointed.  Mortar is to be worked into the joints to fill them flush and totally free from voids.  

After the initial set of the mortar has taken place, the ‘fatty’ surface should be scraped off with an upward action with the back of a pointing trowel and the surface of the joint should be firmly tamped and compacted with a stiff bristle brush, producing a stippled effect which will show the grains of the aggregate.  The brush should not be brushed sideways, but held at right angles to the face of the wall. New pointing shall be carried two bricks width on both sides of the replaced masonry; existing joints shall be raked back to twice the width of the mortar joint. Care should be given to ensure that no lips or apertures are left in the mortar, which may hold water. The sand used in the mortar will be sharp, coarse, angular and graded evenly ranging from  2.36 mm to 150 microns evenly. And free from deleterious matter. River sand can be used as sieved with 3 mm gauge. (Refer to item no. 08.001 and 08.006 of Ministry of Public Works and Settlement) 
Materials

· Bricks to match original in size, colour, surface texture, light reflectance, and other physical properties as approved by the Supervisor 
· Lime Mortar for Bedding and pointing: 1 part lime putty: 1 part crushed brick: 2 parts sand.

· Lime Mortar for Pointing: 1 part lime putty: 1 part brick dust: 3 parts sand.

· Cement Mortar for Bedding: 1 part lime putty: 1 part OP cement: 6 parts sand.

· Cement Mortar for Pointing: 1 part lime putty: 2 parts OP cement: 9parts sand.

3.4.5.5.
Stitching Cracks in Masonry with Mortar + Rods 

The cracks on masonry shall be inspected in situ and stitched by bricks and stones to match original in size, colour, surface texture, light reflection, and other physical properties as approved by the Supervisor. The sound sections of masonry shall be supported and secured before commencing replacement. Cracked bricks and stones in masonry where cracks extend two courses or more in length shall be cut out at intervals up the crack and replaced with new, sound, bricks and stones which bridge across the crack. Bricks and stones to be replaced and mortar from joints in which such bricks and stones are bedded shall be carefully removed.  Remove mortar from joints before removing the bricks. Remove bricks and stones once mortar has been removed from accessible joints. 

Avoid damaging the masonry which is to be retained. If the bond of any brick or stone is broken, remove the brick and the stone and the mortar around the brick and stone and reset the loose brick and stone in question. Sound bricks and stones shall be salvaged for reuse. Mortar shall be cleaned from such bricks and stones and care should be taken to avoid unnecessary damage to such bricks or stones. Dust and debris shall be removed from the cavity using stiff bristle brush followed by clean compressed air. Thoroughly wet existing masonry prior to installation to ensure that masonry are nearly saturated but free of surface water at time of installation. Replaced brick or stonework shall match the original bond pattern. The courses and joints shall line through with those of adjacent remaining brick or stonework. All new brick and stonework shall be toothed into existing good work.

 Replacement shall begin from the lower rows working upwards. Ensure that all voids are filled with mortar by spreading mortar on the sides and rear surface of the void which is to receive the replacement brick or stone to be inserted, so that excess mortar is squeezed out of joints around brick or stone as it is inserted.  During the construction process, strips of stainless-steel mesh shall be incorporated into the mortar bed in which the new bricks are laid on every 3 rows up. The stainless-steel or carbon (comercially known as carbodur ) reinforcement should be set back from the face of the wall, so that it is invisible when the wall has been re-pointed. 

For large cracks specifically identified stainless-steel or carbon flats or butterfly ties shall be inserted in the masonry mortar bed and turned into the horizontal and vertical joints as required and approved by the Supervisor. Stainless-steel or carbon ties shall be of min 3mm section thickness. Ties shall be positioned at the inner section of wall. Proposals for stitching cracks will be submitted to the Supervisor for approval before the start of the work.

The pointing shall be made to match the existing weathered pointing pattern, texture and levels. New pointing shall be carried two bricks or stones on both sides of the replaced masonry, existing joints shall be raked back to twice the depth of the joint. Care should be taken to ensure that no lips or apertures are left in the mortar, which may hold water.  
The sand used in the mortar will be sharp, coarse, angular and graded evenly ranging from  2.36 mm to 150 microns evenly. And free from deleterious matter. River sand can be used as sieved with 3 mm gauge. (Refer to item no. 08.001 and 08.006 of Ministry of Public Works and Settlement)
Please refer to civil engineer’s structural drawings for dimensions and technique of such repair.  

Materials

· Bricks to match original in size, colour, surface texture, light reflectance, and other physical properties as approved by the Supervisor 

· Lime Mortar for Bedding and pointing : 1 part lime putty: 1 part crushed brick: 2 parts sand.

· Lime Mortar for Pointing: 1 part lime putty: 1 part brick dust: 3 parts sand.

· Cement Mortar for Bedding: 1 part lime putty: 1 part OP cement: 6 parts sand.

· Cement Mortar for Pointing: 1 part lime putty: 2 parts OP cement: 9parts sand.

· Stainless-steel mesh.

· Stainless-steel or carbon  ties and anchors

3.4.5.6.
Stitching Cracks in Masonry with Chemicals

Epoxy resin can be used as the binding element of the mortar and grout instead of cement for deeper cracks and those in cut stone masonry where stronger binding is needed. The aggregate used for preparation of epoxy mortar and epoxy grout should be decided with care, mainly using the dust of the stone of the specific masonry and brick-dust for the pigmentation of pointing. It is recommended that only epoxy resin gum should be used for adherence of stainless-steel or carbon rods and flats. For technical details please refer to Item No 04.613/8 a-e of Ministry of Public Works and Settlement 
A mixture of the two, epoxy resin and cement can be used for stitching mortar and grout to achieve more economical, but less strong mortar. 

3.4.6.
CONSERVATION OF RENDER (PLASTERING)

Interventions on plasters and decorations will always preserve the physical and material integrity of the originals; the Contractor will thus avoid demolitions, removals, and dismissals. When explicitly ordered by the Supervisor and only and exclusively when plasters result irreversibly altered or degraded, underlying an excessive lack of binders, inconsistency, evident detachment or chalking, the plaster work can be removed.

The operations of intervention will be carried out safeguarding the object and clearly distinguishing the reconstructed parts. Materials used for interventions should possess characteristics of physical, chemical, and mechanical compatibility with existing plasters and their supports and accepted by the Supervisor.

After  making chemical-physical analysis, optical microscope analysis of particular samples, thermo-visual analysis, stratigraphy, its degree of anchorage to the support, the typology of finishing of the material and pathological state of the plaster, after the determination of the causes of direct and/or indirect degradation (especially identifying and quantifying the presence of ascending, descending, and condensation humidity), and after having graphically mapped the identified phenomena and verified the effective possibility of conservation of the plaster, we can proceed to the interventions of cleaning, consolidation, and protection.

3.4.6.1.
Cleaning of Render (Plastering)

A careful cleaning with rags, brooms, and nylon, sorghum, natural bristles brushes will be carried out to remove traces of dirt and easily removable residues, even of detaching earlier paintings (especially if acrylic). In case micro-organism deposits are present, the surface should be sprinkled with special biocides (benzalconium chloride at 1% or lithium hypo chloride at 1-2%). 

A mechanical cleaning can be applied locally, using small tools (spatulas, chisels, vibro-incisors) to eliminate incoherent puttyings, consistent deposits, and incoherent films on detaching plasters. The abrasive used should normally be made of glass micro spheres of 0.04 mm or, alternatively, of aluminium oxide of 150/180/200 mesh, hardness of Mosh=9. 

As for the pressure of the spray, using dehydrated compressed-air (filtered through sodium chloride or silica gel siccative), should be regularizable and vary from0.5 to 3 atm. The diameter of the nozzle can vary from 3 to 5 mm: in any case, the type of abrasive, the diameter of the nozzle, and the pressure of the spray will be determined by the Supervisor, after small test samples. 

Compresses of cellulose pulp, sepiolite, ammonium carbonate and distilled water can be used for the removal of more consistent stains and deposits (duration of applications will be determined on the basis of tests).

3.4.6.2.
Injecting Hydraulic Mixtures to Plasters  

The strengthening by means of application or injection of an adhesive mixture presenting the same characteristics as the existing plaster create the adhesion between plaster and support, be it masonry or other kinds of covering and result the following: 

a)
superior mechanical strength to that of the existing mortar (not excessively higher);

b)
similar porosity;

c)
excellent hydraulic presence;

d)
minimum possible content of soluble salts, potentially harmful for surrounding materials;

e)
good plasticity and workability;

f)
low astringency to allow filling of fissures of a few mm of width.

The detachment can present good conditions of accessibility (exfoliated parts, marginal areas of a lacuna), or it can result with swellings without continuity on the plastered surface, felt by touch or tools.

In the first instance, the adhesive solution can be brushed directly on the detached parts, bringing them closer to the support. In case the area is not directly accessible, perforations will be made with rotation tools limited to the detached parts, but only after having carried out inspections on the surfaces and identified the detachment areas.

Beginning from the higher parts, the residues and powders deposited in the perforations should be sucked out with a gum pipette, a mixture of water and alcohol should be injected with a special syringe in the plaster in order to clean and humidify the detached area,  then insert a cotton bud in the hole, inject through the cotton a solution based on acrylic adhesive in emulsion (primer) and avoiding the reflux towards the exterior; wait for the acrylic emulsion to dry and finally inject after having removed the cotton bud, the hydraulic mortar making a light and prolonged pressure on detached parts and avoiding percolation of mixture to the outside.

When some residues obstruct the replacement of plaster in its original place or the injection of the mixture, the obstruction will be removed with water injections at low pressure, through mechanical tools suggested by the Supervisor. For small detachments between layers, micro-injections based on resin (e.g. acrylic emulsion, epoxy resin, or xylan) will substitute solutions of 0.5 mm of hydraulic mixtures.

For extensive detachments, a mixture of hydraulic mortar, hydraulic aggregate, fluid adhesives and fluidity agents can be used. The hydraulic capacity of mortar allows adhesion in a humid environment; the hydraulic capacity of the aggregate confirms a higher resistance to mortar. The adhesive prevents water loss when the mortar comes in contact with wall and plaster; the fluidity agent increases the workability of the mixture.

White hydraulic mortars, with glue additive such as acrylic resin, are used as binding agents; suggested aggregates are hyperventilated and washed pozzuolana (to eliminate eventual salts) and powdered brick, with sodium glucose as fluidity agent.

3.4.6.3.
Reinforcement of Plasters with Small Bars

After an accurate inspection of plasters and decorations to identify all detaching parts, all areas that could be damaged during works can be secured by means of propping and/or other methods as follows:

-
make perforation of diameter and depth as prescribed by the designs,

-
aspire through a gum pipette all residues of perforation and deposited dusts;

-
inject a mixture of water and alcohol in the plaster with a special syringe, to clean the detached area and humidify the walls;

-
insert a cotton bud in the hole;

-
seal parts where there have been losses of liquid during the previous injections;

-
inject, if required, through the cotton, a solution based on acrylic adhesive in emulsion (primer);

-
inject, after the removal of cotton, part of the hydraulic mixture, in order to fill about 50% of the hole’s volume;

-
place the previously cut reinforcement bar (fibre glass, PVC);

-
inject the remaining part of hydraulic mixture, avoiding percolation of mixture to the outside.

It is absolutely forbidden to use elastomer substances in paste as sealing agents.

3.4.6.4.
Puttying  the Plasters

Mixtures  used for puttying should be similar to those to be injected in detached areas, with attention paid to the choice of aggregates that are not excessively in contrast with the existing mortar in their colour and granulation; diminishing water content or adding micro-ionised silica to the mixture to be spread with a spatula; avoiding the use of mortars with lime and sand only, which can create whitish stains of calcium carbonates on the surrounding surfaces.

Usually, a mixture of lime putty and marble-powder or brick powder added with resins can be used. If fissures are deep, first a filling will be made of hydraulic putty (lime putty with rough aggregates of brick powder or pozzuolana), and later the surface will be refined with a finer mixture.

Mixtures based on epoxy mortars, having a very high plasticity, but less resistance to UV rays that their application on surfaces are avoided. They can be used for structural damages that need more adhesion and deep puttying.

Mortars based on lime putty added with marble powders or other carbonate aggregates, and mixed with brick powder, can be used for eliminating dust. Hydraulic aggregates or acrylic resins may be added to these mixtures to increase adhesion and to avoid shrinking and dust.

3.4.6.5.
Treatment of Lacunae in Plasters

Facades with lacunae can be treated with two methods according to guidelines given by the Supervisor. In the first instance, in order to achieve the continuity of the covering rather than an aesthetic homogeneity of the facades, the treatment will be consist of the application of a mixture compatible with the existing material. Patches will be applied in light undercut, in order to underline the discontinuity of the materials and differentiate them in order to make them legible as new insertions.

In the second instance, aiming to maintain the non-homogeneity of the element chemically and physically, while the uncovered wall will be treated, the edges of plastered areas will be sealed, to differentiate the area of treatment and avoid water and steam permeability and water infiltration. 

3.4.6.6. 
Consolidation of Plasters

Consolidation may be chosen as the state of conservation of coverings as the last step because of loosing partial interventions on the plaster after consolidation. A treatment through airless application of silicate acid ethylic ester should be employed on perfectly dry surfaces only. The quantity of product to be used is usually estimated to be 300/400 g for m2. Small tests on sample surfaces are necessary to estimate the exact quantity of product to be used.

Local puttying or flanging could be necessary, made with a first floating coat (render) of lime mortar without soluble salts, marble powder, and riddled sand (proportion binder/aggregate 1:2).

The render should be made using small spatulas and avoiding with care to attack neutral surfaces (both with the mortar and the spatula). Finishing puttying is made of lime putty and very fine sand eventually added with sands of higher granulation, powdered brick, and marble powders (proportion binder/aggregate 1:3).

3.4.6.7. 
Protection of Plasters
This operation is necessary for very porous plasters or facings exposed to the north. To be effected at least 20 days after, the previous treatments of consolidation, on perfectly dry surfaces, with spray application of water-repellent product with silicon base, without lustrous effect, eventually added with adequate antialgae. Products to be used are xylan and silicon base products to be applied in medium quantities of about 500 g/m2. The application should take place in non-rainy days, with external temperature of 15 to 25°C, on cold and non-sunny surfaces. Products should be abundantly applied from 2 to 3 times to refusal; pressure (0.5-0.7 bar) and nozzle diameter should be chosen in order not to have a nebulization of the impregnating agent.

In case a light coat of colour is to be applied to the whole facing before the final water-repellent treatment, the dyeing can be made with glazing of lime dyes. The dye to be used will be selected on the basis of existing chroma with which it should integrate; it should not have acrylic resin or vinyl as binders. The colouring should be realised through the use of riddle of lime putty and natural dirt (dirt and lime putty will be double-riddled with sieves of different dimensions).

3.4.6.8. 
Stripping Existing Render

The existing render on the masonry surfaces to be re-rendered shall be inspected in situ and then stripped from the wall. Most of existing render is cement-based hard mixes therefore extreme care should be given to avoid damage to masonry substrate. Render shall be carefully picked from the surface with hand chisels. Only on extremely hard sections chases will be cut by power tools, followed by work with hand tools. The substrate, of whatever material is revealed by the removal of the render, should be washed and scrubbed down with clean water to leave a fresh surface for the new renders.

3.4.6.9. 
Patching the Existing Lime Mix Render
The lime mix render on masonry surfaces as indicated on the façade drawings shall be patched in two or three coats, each coat to be of lime-based mortar mix as specified. The finished surface shall be in the pattern and surface texture as referenced to existing example on Building. 

Decayed render should be removed until a sound surface is reached.  If, however, the render loss or decay is judged to be too extensive, re-rendering the whole area of a wall may be necessary. The edges of original render at the edge of a render patch should be slightly undercut to provide a key.  Create a random pattern where the existing render and patch meets, do not create regular lines unless demanded by the Supervisor.

Patching render shall be executed in the same manner and should comply with the materials and mixes specified in the Special Technical Specification Rendering with Lime Mix Render above. The mortar mix may be adjusted to exact match of the original by the Supervisor.

3.4.6.10. 
Patching the Existing Cement Mix Render
The cement mix render on masonry surfaces as indicated on the façade drawings shall be patched in two, each coat to be of cement-based mortar mix as specified. The finished surface shall be in the pattern and surface texture as referenced to existing example on Building. 

Decayed render should be removed until a sound surface is reached.  If, however, the render loss or decay is judged to be too extensive, re-rendering the whole area of a wall may be necessary. The edges of original render at the edge of a render patch should be slightly undercut to provide a key.  Create a random pattern where the existing render and patch meets, do not create regular lines unless demanded by the Supervisor.

Patching render shall be executed in the same manner and should comply with the materials and mixes specified in the Special Technical Specification Rendering with Cement Mix Render above. The mortar mix may be adjusted to exact match of the original by the Supervisor.

3.4.6.11. 
Patching the Existing Terrazzo Mix Render 

The Terrazzo Mix render on masonry surfaces as indicated on the façade drawings shall be patched in two, each coat to be of cement-based mortar mix as specified. The finished surface shall be in the pattern and surface texture as referenced to existing example on Building. 

Decayed render should be removed until a sound surface is reached.  If, however, the render loss or decay is judged to be too extensive, re-rendering the whole area of a wall may be necessary. The edges of original render at the edge of a render patch should be slightly undercut to provide a key.  Create a random pattern where the existing render and patch meets, do not create regular lines unless demanded by the Supervisor.

Patching render shall be executed in the same manner as the Special Technical Specification Rendering with Cement Mix Render above. While the finishing coat is still wet, crushed stone shall be dashed and the surface shall be lightly brushed with a wet stock brush in order to achieve an even colour and texture.  A minimum of one week should elapse between the application of the second and third coats and the second coat should be wetted to minimise suction before the new plaster is applied

Materials

· Cement: OPC 

· Sand will be sharp, coarse, angular and well graded ranging evenly from 2.36 mm to l50microns and free from deleterious matter, should not be larger than 5mm sieve gauge

· Crushed stone or marble

· Stone or marble powder

· Water-soluble acrylic emulsion

· Terrazzo mix: Two-Coat Work over Masonry

a. Base Coat:. 1 part lime : 1 part cement : 6 parts sand

b. Top Coat:  1 parts lime : 2 part cement : 4 parts sand : 1 part stone powder : 3 parts : crushed stone (3mm sieve gauge) : 1 part : crushed stone (5mm sieve gauge) acrylic emulsion may be added as required by the Supervisor.

3.4.7 
CONSERVATION OF WOOD

Before proceeding with any consolidation of wooden structures, the following operations should carry out :

-
cleaning of the elements to be consolidated with methods prescribed by the Supervisor (hand-cleaning with rags and brooms, compressed-air, vacuum cleaner, avoiding aggressive cleaning that could remove the material);

-
assessment of the causes of degradation of the structure;

-
verification of the state of degradation of the artefact, precise identification of the pathological framework;

-
detailed analysis of the parts to be removed and/or restored;

-
propping of the structure weighing on the elements to be consolidated by means of transferring loads on sound parts or elements;

-
antirust and anti-fire treatments of the reinforcement and anchoring metal elements.

3.4.7.1.
Changing the Degraded Part or Reinforcement

Changing of a wooden element is needed when the survival and functioning of the object after treatment will be impossible with other systems and a new structural elements is the only solution.

Efforts to employ light methods of intervention, which is to use traditional techniques of replacement with the same quality of wood should be tried first. Then, new supporting structures such as bracelets, rafters should be fixed to the existing beams. Specific instructions will be given to the Contractor by specific design guidelines or by the Supervisor.

After treatment of wooden object with linseed oil, impregnation with anti-fungal and anti-mould chemicals, the cavities and areas where there could be dangerous infiltrations should be sealed with waterproofing and transpiring sheets, or lead and  water insulation materials, after consolidation is done. 

In particular cases, when specifically requested by the Supervisor, wooden parts may be reinforced with steel or polyester resin bars imbedded in resin conglomerates and prosthesis reinforced with fibre glass. The section and distribution of the bars are instructed in the project details or ordered by the Supervisor. Holes will be drilled in the sound and new part, with depth and inclination prescribed by design guidelines. Well centred bars will be inserted in the holes of the previously cleaned from any residue of perforation, by means of suction and/or blowing. Resin which have an aggregate of well-amalgamated mixture of wood and flour, canes and other dried vegetable substances, totally peeled from impurities and compatible with the resins can be used. The casting of conglomerate will be executed according to with the instructions of the producer and/or the regulations related to synthetic resins.

If beams are damaged on the ends or in other zones, the positioning of appropriately shaped wooden insertion of the same essence, bond with epoxy resins and steel screws, may be sufficient. The consolidation of a wooden structure by means of use of metal elements for reinforcement (plates, brackets, straps, bolts, gussets) can be applied only when no other type of system can be employed. The realisation of metal elements has to conform to the guidelines of the design, after previous authorisation of the Supervisor following static and material verifications on the artefact.

Metal elements will be previously cleaned, degreased, treated with appropriate anti corrosives and perforated in order to brace them to the beams.

3.4.7.2.
Impregnation (Consolidation) of Wood

The operation of impregnation (consolidating) aims to introduce a binding substance in the degraded wood that penetrates in depth, increases the mechanical characteristics of the wood. Application methodology and nature of the product used are the two important parameters of consolidation.  

Impregnation will improve the mechanical characteristics, and particularly the polyurethane resins will increase the stress resistance of the wood at least 2.5 fold. The chromatic values should comply with the existing colouring and/or brilliance of the wood; consolidating material should have characteristics of elasticity compatible to physical properties of the wood, in particular, the elastic module of the resin should be of the same size of that of the wood to be consolidated; moreover, it will be necessary to guarantee that the solvent does not evaporate before the resin polymerises and/or reaches the deepest layers. Therefore, in the restoration yard, all precautions will be taken in order not to prevent the migration of solvent (and resin) to the external parts. Measures in the work Site should be taken that the polymerisation and/or diffusion happen with enough quantity of solvent

 The penetration of the consolidated to the internal layers of the wood, will result with the improvement of its mechanical characteristics and resistance to chemical-biological attacks for the entire section. Consolidation shall
 be done with using compounds based on epoxy or polyurethane resins with low molecular weight and with intrinsic viscosity of 250 cPS., dissolved in polar solvent to obtain a viscosity lower than 10 cPS.

Capillary penetration capacity of the consolidation material the absorbing capacity of the wood will be the determining factor of the method. These have to be verified with a series of laboratory tests and demonstrations to choose the most suitable consolidant. Methods of impregnation are the following:

1. Applying with Brush – After having cleaned and/or neutralised with solvents the surface to be treated, a resin solution is applied with a soft brush. The impregnation treatment will start with a particularly diluted resin solution (more than required by standards) and concentration will be gradually increase until the last coatings are made with a higher concentration.

2. Spraying– After having cleaned and/or neutralised with solvent, the surface to be impregnated will be sprayed with the solution until saturation.

3. Application by means of injection – Special injectors with variable orifice (2/4.5 mm) will be used for this process by inserting it in depth, will allow the diffusion of the impregnating product in the deepest areas. The consolidant will be injected with special machinery that brings the resin under pressure that can be arranged according to the type of consolidation to be carried out. The machinery will be a compressor unit with a special pistol that blows the resin in the injectors previously inserted in the wood. The number of resin injections, the distance between them, and their distribution, will be decided according to the type of consolidation to be obtained. After the removal of the injectors, the holes will be covered with small-caps (plugs) or puttying with epoxy resin charged with sawdust of the same wood.

3.4.7.3.
Puttying Wooden Elements

The putty will be made with epoxy resins. Saw dust and fillers. For strong and/or extensive reinforcements, fibre glass bars will be employed. Gluing and/or anchorage will be made with pure epoxy resin. The resin should guarantee adhesion and great adhesive capacity among parts, which will be prepared before the operation. Charged resins for the puttying should be compatible with the wood and thus should have elasticity, which can bear dimensional variations to thermal jumps and elastic module analogue to that of the wood. 

3.4.7.4.
Injecting Resins in Wood

The injection of special compounds can be made with regular medical injectors to very fine holes drilled in the wood or naturally formed the holes will be drilled coinciding with or obliquely to the direction of the grains in the damaged wood, depending on the resin’s penetration capacity. Epoxy resin with low elastic module will be injected (max. 30,000 kg/sq.cm). Waiting for the complete absorption of the first, subsequent shots will be carried out, avoiding the formation of air bubbles.

3.4.7.5.
Applying Surface Protective Agents on Wood

Various protective agents can be used on woods depending on the type, condition and the function of the object to be protected. Applications of strong layers of the product are always to be avoided, as wood should not be isolated from the environment like other materials. Varnishes based on natural resins can be used (spirit varnishes or alcohol lacquers), copal (resin) varnishes (solutions of turpentine resin in essence, eventually added small quantities of siccative oil), varnishes with mono-component synthetic resins base (the so-called flatting with oil-resins base) that can be transparent or pigmented (the latter are more resistant). The varnished products must have high plasticity, low coefficient of thermal expansion, resistance to UV rays, penetrability, water-repellence, permeability to steam, ease of maintenance. Alternatively, impregnating, non-filming products can also be used. Impregnating products are normally based on oils or resins in solvents mixed with appropriate biocides, they are applied with brushes, rollers, or by immersion, they have excellent resistance and penetration, and furthermore they allow for an easy maintenance.

Moreover, natural materials such as linseed oil or natural waxes (normally, bee-wax in 40% solution in toluene) can be particularly employed on quite degraded surfaces.

The external protective should have some properties in correlation with those already seen in consolidates, but more restrictive as they are unhidden products. They should be reversible, non-yellowing, compatible with the wood’s characteristics, thus presenting a correct elasticity and elastic module, easy maintenance, non-degradable to UV rays and local micro-climate atmospheric agents combined action.

3.4.7.6.
Disinfecting Wood

The  protection of wood from micro-organisms and insects from attacking and altering it, requires various levels of process: elimination of degraded substances contained in the wood, or the protection with insecticides, which besides precluding life to micro-organisms, fungi, and insects, if oily they can also prevent the undesired absorption of water from the environment. Disinfecting should aim to eliminate existing negative biological agents and prevent them in future. To eliminate alterable substances, antiseptics with properties can be used with various methods like vaporisation.

Antiseptic treatments of wood and the substances appropriate for a correct disinfecting should follow (all or part of ) the phases below:

-
the biocide should directly attack larvae and pupae killing them;

-
all areas with exposed surfaces should be treated with insecticides and fluid biocides with high penetration level, in order to create an area of poison impregnation, through which the timber-boring insects will have to pass to get to the surface;

-
surface treatments should leave a layer of insecticide on the surface and in all the cracks of the wood; harmful insects coming from other areas will be eliminated coming into contact with the treated zone, eggs deposited in the surface will atrophy and/or will be destroyed, while larvae coming to life will die before penetrating into the wood;

-
all woods that have been attacked in depth and deteriorated in their essence will have to undergo an intervention of consolidation conforming to the above guidelines.

For curing treatments, it is necessary to choose the period of maximum activity of the insect which is nearer to the surface, that is the time which precedes nymphosis and the period of flicker spring and/or beginning of summer.

The preservative will be applied with spray or brush, repeating the treatment 2-3 times, to allow the insect to penetrate as deep as possible in the wood. The use of products on watery solutions should be avoided, as penetration capacity depends on the humidity of the wood.

When the use of these insecticides is required (the advantage is that they are odourless), wood should be abundantly wetted with water before any application.

Insecticides dissolved in organic solvent should be preferred, as they possess a greater penetration capacity in dry wood and they capillary distribute into wooden tissues, diffusely and deeply. Great attention should be paid to eventual negative effects provoked by the penetrating and disgusting odour emanated from time to time by these insecticides.

Allowed insecticides should be experimented with success, in order to satisfy criteria of non-toxicity, stability to light and UV rays, and not to produce chromatic alterations. 

Products used for disinfecting may be:

Disinfecting from house long-horn beetle and hesperophanes cineres – Water-soluble curing substances can be used only in particular situations; they will be based on solutions of mixtures, dinitrophenol sodium fluoride and sodium bichromates and polyborates. 

Generally speaking, products based on chlorinate naphthalene, pentachlorophenol, tetrachlorophenol, paradichlorobenzol, esachlorocyclohexane, and tributyl tin oxide.

3.4.7.7.
Anti-Fungal Treatment of Wood 

Anti-fungal treatment requires the use of particularly efficacious products against insects; in general, products based on fluorides, chromium and arsenic compounds, pentachlorophenol, etc. As a fungi rarely has a development capacity with humidity lower than 22% and as values of 12-14% humidity exclude in an absolute way any danger, the intervention must in any case guarantee that wooden structures do not reach again values of humidity that allow for new attacks. After having intervened to guarantee the elimination and/or prevention of an abnormal level of humidity, the infested wood can be eliminated or burned, cracks in the masonry in which fungi have penetrated will be treated with an appropriate warm tool; previous operations will be executed with maximum accuracy and delicacy, and damages to artefacts and/or adjacent materials should be avoided. It could be necessary to carry out a radical intervention by means of biocide injections both in the wood and in the surrounding plasters.

To this purpose, injectors of the type described above, will be used for resin impregnation. In general, antiseptic substances, to be preferred for their high biocide power and for not being too evident, are the following:

-
tar derivatives, such as creosote (coal tar oil), carbolineum (chloride coal tar heavy oil), xilamon (chloride naphthalene), creosote emulsions in alkaline solutions or solutions added to copper and zinc ammonium compounds, phenols (dinitroenol, dinitrocreosol, penta and tetrachlorophenol, paradichlorobenzol);

-
halogen compounds, sodium and potassium fluoride, magnesium and zinc fluorosilicate, etc. Fluoride compounds are particularly suitable for fighting fungi;

-
boron derivatives (borax, sodium tetra borate).

It could be useful to use appropriate mixtures of the above to obtain a complete improvement of biocide properties.

Mixtures based on fluoride compounds are preferred, such as mixtures of dinitrophenol with sodium fluoride (proportion 11:89) with or without addition of arsenic; mixtures of fluorides with sodium arsenic salts; mixtures of arsenates and dichromates; naftolo in alcohol solution.

The efficacy of the disinfecting intervention will anyway be conditioned by its accuracy and especially by the real extension on the whole surface: delicate points will be head-sections, joints, rests, and generally any place where the surface is altered because of slots, saw lines, nail-holes; it will be necessary to use maximum care in order to allow the treatment to reach all above mentioned points. In these cases, it will be necessary to act in the following way: a paste with 50% biocide salt (e.g. a mixture of fluorides and sodium arsenic salts) and 50% water will be inserted between two contact surfaces or on head-sections (0.75 kg of paste for sq.mt.), the same operation carried out for all connections and/or head sections.

The operation should be followed after 2 years by an intervention by means of spray with the same salts, intervention to be repeated after 5 years from the first one.

3.4.7.8.
Fireproofing of Wood 
For the protection of wood from fire, it is necessary to proceed with the application of an appropriate substance or mixture that can guarantee efficacy. Applied substances could protect from fire in the following ways:

-
treating wood with substances that at a high temperature form a non-stiff protective layer (borates, phosphates, acetates, etc.) or a porous and foamy layer (organic substances such as glue, starch, amino resins, etc.);

-
creating with a high temperature an atmosphere around the wood that inhibits combustion, previously applying salts producing with the heat inert gases (carbon dioxide, ammonium gases, nitrogen, etc.) which block oxygen access to wood;

-
treating wood with saline substances that melt under the effect of high temperature, thus creating a glassy layer protecting wood and blocking oxygen out;

-
causing, by means of special treatments, modifications in the wood’s constituents of the cellular walls, preventing combustion.

It will be necessary that fireproofing substances do not produce gases during fire, that are poisonous for men, do not corrode eventual metal parts, and have at the same time a good biocide efficacy.

Products that may be employed for a correct antifire action can be based on sodium or potassium silicates mixed with talc (80:20), kaolin (80:20), to be brushed in 3 coatings, biammonium phosphate, biammonium phosphate and boric acid, monoammonium phosphate, monoammomium phosphate and borax, ammonium sulphate, ammonium sulphate and biammonium phosphate, potassium carbonate, sodium acetate, magnesium and calcium chloride, magnesium chloride and biammonium phosphate, boric acid and borax.

In order to decrease the fluidity of formulates, thus depositing quantities of antifire substances, and to increase the efficacy of the treatment it will be necessary to add to the previous formulated and/or to their mixtures, e.g. sodium alginate and/or methyl cellulose, zinc borate, basic lead carbonate and raw linseed oil with trementine essence and siccative oil.

3.4.8. CONSERVATION OF METAL WORKS 
All existing parts of metalwork shall be stripped of paint, cleaned of rust and paint leftovers. All original iron left in place and replaced pieces shall be treated in-situ by brush-on chemically bonding anti-corrosive rust inhibitor to stabilise rust.

On all parts of the existing metalwork (window, brackets, tie-bars, I-beams and similar) the defected sections shall be replaced by cast-iron and/or mild steel or sheet mild steel (no less than 2mm) pieces to match the original dimension, shape, profile and detail as approved by the Supervisor.

All parts shall be inspected in situ. All original joints and fixings to the background shall be carefully checked and defective joints and fixings shall be consolidated, tightened. Rivets and bolts shall be replaced if necessary. When the metalwork is fixed to the masonry background, the render or filling around the fixing bars shall be cleared, re-filled with putty and the render around the fixing shall be patched and left neat and clean.

Repairs shall be executed in-situ as far as possible, only when otherwise impossible can metalwork be transferred to Workshop 

Before removing any defective section, shop drawings of the existing piece shall be submitted for the approval of the Supervisor. All defective sections shall be removed. If 50% of the individual piece of metalwork is defective, or when it is structurally detrimental to leave it in place, the whole piece shall be replaced with the approval of the Supervisor. Care should be taken to avoid damaging sound sections. The replacement sections shall be welded or riveted to match the original joining technique. The replacement pieces should be aligned with existing sections. Weld marks on joints shall be ground back flush to the original surface. Metalwork shall be made good, prepared for painting and re-assembled ready for the painter. 

All iron pieces shall be treated with two layers of brush-on chemically bonding anti-corrosive rust inhibitor to stabilise and stop rusting.

3.4.8.1.  Cleaning Metal Surfaces 

Metal (cast-iron and steel) elements of all types shall be inspected in situ and cleaned with specified equipment for this work following paint-stripping as required. Extreme care should be given to avoid damage on the cleaned surface. The surface shall be cleaned of dust and debris before commencing cleaning. Using specified hand tools the layers and flakes of rust, dirt and remains of paint etc. shall be carefully lifted from the surface without damaging the original substrate. The profiles and detail of the metal elements shall be revealed to their original contours. All accessories as handles, hinges, latches, locks, rivets, nuts and bolts etc. shall be cleaned as well. Screwed accessories shall be removed if necessary, set aside to be later reinstated. Putty holding the glass shall be scraped; glass panes shall be removed and set aside to be replaced. When bare metal is exposed on all parts all surfaces and crevices shall be rubbed and cleaned with alcohol and immediately treated with chemically bonding anti corrosive rust-inhibiting material.

Hand tools include but not restricted to the following; scalpel knifes, scrapers, metal wire brushes, rotary heads of wire brushes of metal, abrasive natural or artificial grit stone (rotating equipment SHALL NOT exceed 650 rpm). Dentists’ tools may also be used. Type of tools to be used shall be approved by the Supervisor. Metal brushes and scrapers shall be avoided on brass pieces.

ROTATING DISCS and BLOW TORCHES ARE STRICTLY FORBIDDEN.

ONLY skilled operators shall be using the equipment for cleaning. 

Cleaning process shall be repeated as specified above as required to achieve uniformly cleaned surfaces matching the samples accepted by the Supervisor.

Measurement: 

The cleaned surface shall be measured by area on front elevation. On ornamental surfaces with high relief area on front elevation will be doubled.

3.4.9
CONSERVATION BY PAINTING
3.4.9.1.
Preparing Cement Rendered Surfaces for Painting
The cement rendered surfaces that do not need re-rendering shall only  be patched in two, each coat to be of cement-based mortar mix as specified and prepared for painting. 

Decayed render should be removed until a sound surface is reached.  If, however, the render loss or decay is judged to be too extensive, re-rendering the whole area of a wall may be necessary. Patching shall be executed as per Special Technical Specification.

The wall being prepared must be brushed off to remove loose dust. If the wall has hollows in the profile because of decay of the masonry, the wall should be brought out to a level surface by dubbing out such hollows with the same mix as base coat in layers of no more than 20 mm thick. Similarly, all voids larger than 50mm x 50 mm shall be filled flush with wall surface with the same mortar as the base coat. All irregularities and bulging sections shall be grounded with hand tools, scrapers and brushes flush to general surface. Whole surface shall be washed and brushed with water.
For further details about materials and techniques please refer to item 3.4.5. and 3.4.6.

Materials

· Cement: OPC or white cement

· Sand will be sharp, coarse, angular and well graded ranging evenly from 2.36 mm to l50microns and free from deleterious matter, should not be larger than 5mm sieve gauge

· Mortar mix for Base Coat: at a ratio of 1 part lime: 1 part cement: 6 parts sand by volume measure.  

· Mortar mix for Finishing Coat: 1 parts lime: 2 part cement: 9 parts sand by volume measure.  

3.4.9.2.
Mineral Painting the Rendered Surfaces 

The masonry or rendered surfaces to be painted with mineral (silicate) based paint must be free from all traces of oil or grease.  Highly porous surfaces, such as porous concrete and calcareous plaster or inconsistently absorbent or crumbly surfaces should be primed according to the manufacturer’s instructions.  Before starting work, carefully cover all surfaces not to be treated, as silicate based products may cause stains, especially on glass, natural stone, ceramics and anodized surfaces, and splashes on such materials should be washed away immediately with copious water.  Complete areas, such as an entire wall or a whole gable side, should always be painted in one working cycle, as dry seams or overlaps at scaffold levels cannot be rectified afterwards. Apply crosswise sparingly, evenly and lap-free using a soft mineral paint brush or by airless spraying. Repeatedly stir up the paint during processing. Therefore, when painting larger surfaces, a number of trained professionals must be working at a time. Application should be in temperatures between 5oC and 35oC. Do not apply in high winds or direct sunlight to prevent the paint from drying too fast. Fresh paint must be protected from rain.  Painting usually requires 2 coats with an intermediate drying time of 12 hours for each coat.

Materials

Silicate paint, ,that is suitable to below specifications must be submitted for approval by the Supervisor:









Two component silicate paint according to VOB/DIN 18363/2.4.1, 
Density 1, 5-1, 6 gr/cm3 
PH value: 11,
 Dynamic Viscosity< 500 mPa, 
DIN 4102: non flammable/A1
3.4.9.3.
Repainting External Joinery and Woodwork

Paint external joinery with an appropriate opaque exterior timber paint/wood stain to hazard class 3, using a suitable material for that hazard class. Preserve any cut ends with appropriate cut end preservative.  New joinery work should to primed before being delivered to site for fitting.

A minimum of two coats of paint / wood stain should be used externally to achieve a satisfactory cover, with a third coat on horizontal surfaces such as sills.  Internally, one coat may be sufficient to achieve a satisfactory cover and prevent see-through. No external painting shall be carried out in wet weather, on wet surfaces or in high winds.  Painting should be carried out in dry weather in temperatures above 5º C.

The surface to be painted should be free of mould, dirt, grease or loose paint or varnish.  All loose and flaking paint is to be removed from surfaces, which are to be thoroughly sanded in preparation for repainting.  The removal of old paint should only be undertaken using a stiff, non-wire, brush, mechanical scraper or hot-air gun with a suitable hand-held shield.  The hot air gun should not be allowed to play on one area for to long.  The use of a flame torch is prohibited.  Suitable chemical strippers may be used if approved by the Supervisor.  All woodwork to be decorated is to be thoroughly cleaned with soap and water and allowed to dry.  

Window glass can have historic importance, particularly when produced by obsolete production methods and therefore irreplaceable, and should be shielded from heat with a suitable hand held shield when using a hot-air gun on adjacent woodwork.  The hot air gun should not be allowed to play on one area for to long.  Breakages of historic window glass should be avoided whenever possible.

A minimum of two coats should be used externally to achieve a satisfactory cover, with a third coat on horizontal surfaces such as sills.  Internally, one coat may be sufficient to achieve a satisfactory cover and prevent see-through. No external painting shall be carried out in wet weather, on wet surfaces or in high winds.  Painting should be carried out in dry weather in temperatures above 5º C.

Exterior-quality wood paint or wood stain to Hazard Class 3.

3.4.9.4.
Painting Metal Surfaces 

Surfaces of ferrous metal shall be cleaned as per Technical Specification Cleaning Metal Surfaces. Inspect all surfaces fill any pitting and crevices on surface, check and repair the defects on anti-corrosive layer. Remove dirt and grease with cleaning solvents  which will not affect the anti-corrosive layer and the shop prime coat. Wipe off with clean cloths. Unless otherwise specified, clean and shop coat surfaces of ferrous metal that are shop fabricated.  Do not use bituminous coatings on items to be painted.  Accomplish cleaning with solvents to remove grease and oil and with hand tools and wire-brushing to remove loose rust, loose mill scale and other foreign substances.

Apply primer and two coats of semi –gloss finish paint. Each layer shall be uniformly applied by soft brushes in uniform even coats without runs or drip mark to ensure a perfect finish. Allow for drying time of 24 hours for each coat. The surfaces of woods and metals shall be sanded or rubbed between coats to assure smooth finish and proper adhesion of subsequent coats. 

Complete entire item to be painted in one working cycle. Do not apply in high winds or direct sunlight to prevent the paint from drying too fast. Fresh paint must be protected from rain. 

All ferrous fittings and accessories shall be painted as well. Apply no paint to operating units where sliding contact of metals is necessary for proper functioning of unit.Brass fittings and handles shall be coated in anti-corrosive film and polished. Avoid lapping of paint on glass, hardware, or other adjoining surfaces. Paint shall be continuously stirred during application.  No thinner shall be used after the paint has been mixed.

Materials

1st Coat
-
 Touch-up 

2nd Coat
- 
Semi gloss oil paint

3rd Coat
- 
Semi gloss oil paint

Colours will be as selected by the Supervisor.

3.5. SPECIAL TECHNICAL SPECIFICATIONS

All works will be performed in accordance with 

the General Requirements. 

Materials, labour, equipment and services necessary to furnish, deliver and install the works are to be provided as per the General and Special Technical Specifications and other Project Documents.

 All delivery, storage, handling, losses, workmanship, profit and indirect costs of each individual work shall be included in the price.

3.5.1. Scaffoldings for Works

Extent of the Work

.For the building within the scope of this contract, load bearing scaffolding and work scaffolding shall be provided in accordance with the Contract Documents and as specified herein. 

All necessary permits to install scaffolding outside the Site shall be obtained from the authorities by the Contractor. An agreement will be signed with the General Directorate of Foundations or with each tenant of the shops along the periphery of the Ekmekcizade Caravanserai before erecting the scaffolding to repair of the western façade.  

On special cases allowed or instructed by the Supervisor, mobile platforms (scaffolding) may be used up to 6m height, reserving Contractor’s responsibility of proper installation and security measures. The prices for scaffoldings are not applicable for mobile platforms, which are considered to be a part of the Contractor’s equipment to execute the works. 

The Work of this Section includes, but is not necessarily limited to 

2- erecting scaffolding to provide proper access to all work areas.

3- taking all protective measures to protect scaffolding, work performed on it and persons from weather and damage.

4- maintenance of scaffolding through the duration of worksperformed on it.

5- removal of scaffolding upon completion of works.

6- erecting wooden or steel structures to strengthen the part of the building to be worked in and removal of the structure after the work is completed.

3.5.1.a
V.0601
Load Bearing Scaffoldings (< 10 m)………………………….m3

3.5.1.b
V.0602
Load Bearing Scaffoldings for Vaults and Dome(>10m)…m3

3.5.1.c
V.0604
Work Scaffolding (< 10 m)…………………………………… m3

3.5.1.d
V.0605
Work Scaffolding (> 10 m.. …………………………………….m3

3.5.1.e
SP.001
Temporary Strengthening With Wooden Structures………m3

Job Conditions

Prior to works, the ground and base for scaffolding work and the conditions under which the work is to be installed shall be inspected together with the Supervisor to avoid differential settlement and excess movement of scaffolding during repairs. Scaffolding should NOT be removed from any location without approval of the Supervisor. The Supervisor shall be notified of conditions detrimental to the proper installation of scaffolding. Installation shall not start until unsatisfactory conditions have been corrected.

Access to the interior of the building via the scaffolding shall be DEFINITELY avoided; scaffolding shall be set so as NOT TO block the access to the building at all times. On shop fronts scaffolding and hoarding will be arranged so as NOT TO obstruct the operation of shop activities.

All vertical, horizontal bars, internal and external diagonal braces, vertical and horizontal connections, boards, ladders, handrails, console elements, sockets, footings and wheels shall be provided as required for the safe execution of the Works. If required, tarpaulin covers will be installed over the work area allowing working freely underneath. 

All scaffolding should be free from defects and conform to standards. Scaffolding shall be free-standing, no put-logs or other members shall be inserted or fixed into the original fabric without prior approval of the Supervisor. Put-log-ends to be protected by plastic caps when in close proximity with the structure.

Special Technical Specifications of 3.5.1.
3.5.1.a
V.0601
Load Bearing Scaffoldings (< 10 m)………………………….m3

3.5.1.b
V.0602
Load Bearing Scaffoldings for Vaults and Dome (>10m)..m3

Load bearing scaffoldings will be installed according to the loads provided by the Supervisor. The contact point with the dome or the wall section that the scaffolding to carry will have no gap or space in between to prevent any loosening during the restoration or rebuilding. At least one personnel will be in charge for security, along with extra signage during the demolishing of four semi-domes and the construction of the dome.   

Materials

Wood and/or steel elements according to the workshop details prepared by the Contractor and approved by the Supervisor. 

Measurements and Pricing

Load bearing scaffoldings will be measured by volume (M3) they occupy by multiplying the length, width and height. Multiple usage of the same material for other scaffoldings and long or short duration of usage of a scaffolding are not a coefficient of the price. 

All delivery, storage, handling, losses, workmanship, profit and indirect costs of each individual installation and dismantling shall be included in the price of scaffoldings. 

3.5.1.c
V.0604
Work Scaffolding (< 10 m)……………………………………..m3

3.5.1.d
V.0605
Work Scaffolding (> 10 m………………………………………m3

All work scaffolding shall be firmly fixed and level and should not be more than 30 cm away from the work surface. 

Scaffold boards shall be provided for every 2.5 m height, all boards shall be securely restrained. The levels shall be arranged for best access to the working area. 

The levels serving the ongoing works shall be fully boarded until the works at that level are complete. 

Handrails shall be provided at all levels and ladders. Ladders shall be provided to each level of scaffolding. Easy access to all areas and levels of work will be provided.

Materials

Immersion coated steel scaffolding 

All elements and accessories 

Translucent jute sheeting

Water resistant tarp 

Measurements and Pricing 

Work Scaffolding will be measured by volume (M3) they occupy by multiplying the length, width and height. Multiple usage of the same material for other scaffoldings and long or short duration of usage of scaffolding are not a coefficient of the price. For work scaffoldings connected to walls, width is measured from the wall they rest on.   

All delivery, storage, handling, losses, workmanship, profit and indirect costs of each individual installation and dismantling shall be included in the price of scaffoldings. 

3.5.1.e
SP.001
Temporary Strengthening With Wooden Structures………m3

The masonry walls, cornices, sills, lintels and wooden trusses or roof works may need a temporary structural strengthening to perform the restoration work on them. The Supervisor will decide for the need of such strengthening measures before instalment, even if the technical specifications of the work may not require or the Contractor may not propose such a precaution.

Temporary strengthening is a process to enable workers to perform the work by consolidating the movement of the element that the work will be applied on or other elements around it which will be affected by the work. It may also be needed as a precaution to increase safety of a specific working condition. Temporary strengthening wooden structures are not built for carrying the load of masonry, earth or wooden structures while working on it. Therefore, temporary scaffolding is not a substitution for load bearing scaffolding.  To be more precise, when a roof truss is to be removed to restore, we need load bearing scaffoldings (3.5.1.a.-b) based on a calculation, to carry the load of the removed truss, but we also need temporary strengthening of the adjacent trusses with diagonals to prevent their lateral movement. We may also need temporarily to fill the whole in the masonry where the end of truss was before removal.
Materials

Wood and/or steel elements according to the workshop details prepared by the Contractor and approved by the Supervisor. 

Measurements and Pricing

Such wooden structures are measured like scaffoldings by volume (M3) they occupy by multiplying the length, width and height. Multiple usage of the same material at other locations and long or short duration of usage are not a coefficient of the price. 

All delivery, storage, handling, losses, workmanship, profit and indirect costs of each individual installation and dismantling shall be included in the price. 

3.5.2. Earthworks and Fillings

Extent of the Work

3.5.2.a
V.0502/A
Excavations by Hand………………………………………m3  

3.5.2.b
SP.002
Top Soil Refill…………………………………………….…m3

3.5.2.c
V 0502
Fill with Gravel and Sand………………………………..m3

3.5.2.d
14.002
Excavation of Pressed Earth Flooring………………..m3

Prior starting the earthwork, the Contractor will review the accuracy of dimensions and levels in the plans provided by the Contracting Authority. An excavation plan will be drafted by the Contractor for the approval of the Supervisor. This plan will deal with the timing of the excavation of the courtyard which is the centre and traffic area of all the works. 
All the necessary measures not limited the written ones below must be taken, as the preventive checking of the excavation area, the recovery and custody of the materials in equipped and safe places:

a) Excavated area must be surrounded by preventive barrier not to let others to step down.

b) Adequate lightening must be done around excavated area at night time.

c) If excavated area is out of Caravanserai at the route of people warning light (blinking) must be located at both sides of area.

Special Technical Specifications of 3.5.2.

3.5.2.a
V.0502/A
Excavations by Hand………………………………………m3 

Excavations can be carried out under the surveillance and directions of specialised personnel approved by the Supervisor, after having obtained all permits by the Contractor from the authorities. 

According to the laws of the Republic of Turkey, only excavations by hand is allowed in archaeological sites; therefore no mechanical excavations will be permitted. Appropriately equipped and specialised personnel will carry out the excavations with maximum care and caution.

Should any excavations be made to dimensions exceeding those stipulated, the difference thereof shall be at the Contractor’s expense. In such cases, exceeding area will be made good by the Contractor, without any extra payment for refilling and compacting.

3.5.2.b
SP.002
Top Soil Refill………………………………………………m3

The existing topsoil of the site will be removed according to excavation plans proposed by the Contractor and approved by the Supervisor. If removed top soil shall be used afterwards, it shall be stored at a safe place.  It shall be covered by a PVC cover to prevent its moving.
 If approved by the Supervisor, the material excavated from various parts and readily available at the Site may be used for top soil refill of landscaping. 

The existing or those brought from outside will be freed from roots, stones and other undesirable materials before spreading evenly spread at locations shown in the project. Re-filling will not be placed to wet areas. The Contractor will be responsible to prevent erosion, contamination, washing away or loss of top soil by the wind. The compacting method will differ for various materials. Compaction will be made at locations approved and as instructed by the Supervisor. Only light weight compacting equipment may be used. 

3.5.2.c
V 0502
Fill with Gravel and Sand……………………………….m3

The 7-15 mm gravel and 2-7 mm sand filling material will be brought from outside as specified by the Supervisor and samples to be approved. They will be laid in the whole courtyard to create a drainage strata where perforated drainage pipes will be laid and directly connected to the rainwater sewer. 

3.5.2.d
14.002
Excavation of Pressed Earth Flooring………………..m3

Excavation of the long time pressed earth floor of the two halls shall be done with care of an archaeological excavation and guidance: because the floor will enrich our knowledge about the past of the building and the function of these two spaces at different times.  Drainage, a lot of small artifacts and other evidences can be found on the floor. It will be checked if the agriculture people will advise this earth to be included after processing. 

Measurements and Pricing

Earthworks are measured in cubic meters of excavated area or filled area. The prices of fillings include compacting as instructed by the supervisor according to the material. The prices include the loading on vehicles, transportation of the excavated material, top soil, all kinds of fill and disposal of the excavated material out of the site. All delivery, storage, handling, losses, workmanship, profit and indirect costs of each individual work shall be included in the price. 
3.5.3. Removals and Demolitions

Extent of the Work

Careful Removal  involves  the material or elements to be reused in the restorations in the site or elsewhere, thus their removal needs special care and surveillance. All these material and elements must be protected from accidents and other damages during removal and careful storing at locations that will not prevent effective usage of the site for other works. 

Careful removal, plain removal and demolition of selected items from selected areas of the building as indicated on the Project Drawings; include, but are not limited to, the following:

3.5.3.a  V.0315     Careful Removal of Big Stone Slabs on Walls (<0.10m3……mt 

3.5.3.b  V.0346

Careful Removal of Small Stone Slabs on Walls(>0.10m3)…m3 

3.5.3.c  V.0308

Careful  Removal of Cornices+Sills of Doors+Windows……..mt 

3.5.3.d  V.0341/A
Careful Removal of Roof Tiles……………………………....……m2 

3.5.3.e  V.0335

Careful Removal of Ducts+Canals from the Roof………………m2

3.5.3.f   V.0316

Careful Removal of Decoratives+Tiles on Wall and Floors..m2

3.5.3.g  V.0307    
Careful Removal of Stone Paving at Eyvan + Courtyard……..m2

3.5.3.h  V.0340/A
Careful Removal of doors (per leaf)……………………………….pcs 
3.5.3.i   V.0338

Careful Removal of Wooden Beams and Trusses……….……..m2

3.5.3.j   V.0333

Careful Removal of Iron Fences……………………………………..m2

3.5.3.k  V.0705    
Careful Removal of Iron Tiebars+Rods (round or square) …..kg

3.5.3.l   V.0705    
Careful Removal of Other Medium Sized Iron Elements …..….kg

3.5.3.m V.0406    
Careful Removal of Old Plaster Pointing on Stone Walls…….mt

3.5.3.n  V.0402     Careful Removal of Wall Plaster of Lime Mortar …………….…m2 
3.5.3.o  V.0401     Careful Removal of Wall Plaster of Cement Mortar…...…….…m2

Removals  involve only the collecting and replacement of the materials and elements from its position to be disposed off the Site without any worthy demolishing work.

Plain removal of selected items from selected areas of the building as indicated on the Project Drawings; include, but are not limited to, the following:

3.5.3.p
V.0333
Removal of redundant metal pieces(elements like hooks)….pcs

3.5.3.q
SP.003Removal of redundant electric cables……………………………lump sum
3.5.3.r
SP.004 Removal of sanitary equipment from masonry………………..lump sum
3.5.3.s
B14.021
Removal of trees+bushes from masonry wall < 2.00m……  pcs 

3.5.3.t
B14.022/1Removal of trees+bushes from masonry wall > 2.00m……  pcs

Demolishing and removal  involves demolition and removal of selected items from selected areas of the building as indicated on the Project Drawings. The demolishing and  removing include, but are not limited to, the following:

3.5.3.u
B18.188
Demolition and Removal of r/c Structure using Hand-drills…m3

3.5.3.v
V.0301
Demolition and Removal of Masonry Walls +Vaults….……….m3

3.5.3.w
V.0349
Demolition and Removal of Cut Stone Walls……………………..m3

3.5.3.x
V.0329
Demolition and Removal of Concrete Flooring and topcover.m2
Throwing any material from a height will not be allowed. All materials must be transported to the ground by appropriate mechanical means and utilising safe procedures.

In all cases, the discarded materials from the demolitions will be transported to the locations indicated or to public dumps, the transport of rubbish and debris out of the work site and payment to the public dumps will be included in the removal prices of the tenderer.
Measurements and Pricing
The prices include the careful or plain removal and temporary storing of the material in units described for each work. All delivery, handling, workmanship like scaffoldings to execute the work, storage, loading, transportation out of the site, dumping or unloading at  the destination as per the instructions of the Supervisor, profit and indirect costs of each individual work  shall be included in the price of each item.  

Special Technical Specifications of 3.5.3.

3.5.3.a
V.0315    Careful Removal of Big Stone Slabs on Walls (>0.10m3)…….mt 

3.5.3.b
V.0346
Careful Removal of Small Stone Slabs on Walls(<0.10m3)…m3 

3.5.3.c
V.0308
Careful  Removal of Cornices+Sills of Doors and Windows….mt 

Sections of masonry walls and cladding alien to the buildings as indicated  the drawings shall be removed until the sound part, the final contours and extent of removal shall be approved on Site by the Supervisor. As indicated on related Technical Specifications some of removed walls shall be rebuilt and material reused; in such cases the related Specification for handling and restoring will prevail.

All reusable materials obtained from the demolitions, if not specified otherwise, will remain to be the property of the Contracting Authority, under unquestionable judgement of the Supervisor. They will have to be freed from any plaster residues, cleaned, transported, and stored in storage places indicated by the Supervisor, taking all cautions to prevent damages in both the phases of cleaning and transport. All removed bricks and stones shall be evaluated for re-use, and all the other material to be disposed will be approved by the Supervisor.

Decorative elements on the walls, the floor and those originally used as the infill of masonry will be carefully lifted by hand and carried to the location requested by the Supervisor. Temporary strengthening may be needed to increase the safety of working conditions as to be instructed by the Supervisor. ( Refer to 3.5.1.e) 

 Any tool, site utensils and vehicles used for removing, cleaning, carrying and storing these materials, their maintanance and renewal will not be paid, but included in the price. 


Measurements and Pricing 

The bulky elements such as stone blocks and window sills will be measured as mt (meter length) ragardless of their width and thickness, whereas small slabs that do not need special arrangements for lifting and handling will be measured in volume. 
All workmanship, profit and indirect costs of each individual installation and dismantling shall be included in the price

3.5.3.d
V.0341/A
Careful Removal of Roof Tiles………………………………....…m2 

The existing roof tiles shall be stripped with care with minimum loss and reused in public restorations. They will be carefully stored and carried to other sites of the Beneficiary as will be programmed and instructed by the Supervisor. 

Measurements and Pricing
The quantity of existing roof cover stripped and replaced will be measured on the horizontal projection of the roof surface from eaves to eaves in m2.

All vertical and horizontal transport of tiles, their temporary storage in the Site, loading to trucks, transportation in phases with prior consent of the Supervisor and unloading at the destination,all labour, equipment, profit and indirect costs are included in the price of work. 
3.5.3.e  V.0335
Careful Removal of Ducts + Canals from the Roof…………..m2 

All other fixtures and remains of defected roof covering will be cleared and disposed off with the approval and instructions of the Supervisor. 

In the first instance, the dismantling of the roofing mantle, flashings, gutter channels are executed with all necessary caution; only afterwards, the Contractor can remove the small, medium, and large roof elements of the structure, be it wood or metal. 

The present roofing structure and panelling is not reliable to verify  any load capacity. Therefore, the demolition of the roofing will have to be executed as much as possible from the interior of the building. Workers will have to work exclusively on the main structure and never on the secondary one. The Contractor must provide for all necessary operations in order to guarantee the safety of the workers.


Measurements and Pricing
All storage, handling, losses, workmanship, profit and indirect costs of dismantling, carrying to the ground level, loading and moving out of the Site shall be included in the price. 

3.5.3.f
V.0316
Careful Removal of Decoratives+Tiles on Walls and Floors..m2

3.5.3.g
V.0307    Careful Removal of Stone Paving at Eyvan + Courtyard……..m2

Original decorative elements of the walls and floors and hidden ones (like tombstones found at the courtyard)  that has been reclaimed in masonry or flooring, will be carefully lifted, selected ones by the archaeologist  will be carried and carefully stored at locations within the Site as instructed. Those decided to be disposed off, will be loaded on trucks and taken out of the site or if requested reserved aside for reuse or backfill. 


Measurements and Pricing
The work is measured in m2 for the length and width of the removal of top cover regardless of its depth. All storage, handling, losses, workmanship, profit and indirect costs shall be included in the price.

3.5.3.h
V.0340/A
Careful Removal of doors (per leaf)………………..pcs 

Existing doors shall be replaced for  their repairs. All the fixings shall be removed as well for restoration or replacement. Extensive care shall be given to avoid damage to the doors, sills, walls and surrounds. All removed material will be disposed off with the approval of the Supervisor. 


Measurements and Pricing 

The work is measured by each leaf of door regardless of its size or weight. All delivery, storage, handling, losses, workmanship, profit and indirect costs of each individual dismantling shall be included in the price. 

3.5.3.i
V.0338
Careful Removal of Wooden Beams and Trusses…………..m2

The process of restoring and completing the wooden trusses on the two wings of the Eyvan will be executed one by one successively. The process will involve removal, treatment, replacement of rotten parts of the existing trusses and  making additions and elongation on wooden trusses. Repositioning is not included in this item. 

The Contractor may utilise more than one team, starting from both ends of the roof and/or in two wings at the same time. A detailed roof works schedule, including the removal of existing roof tiles (Refer to 3.5.3.e) will be submitted to the approval of the Supervisor before any work on the roof.  

Before the removal starts, the Contractor will make the following preparations, under guidance of the Supervisor: Primarily, the adjacent trusses and adjoining roof elements will be temporarily strengthened (refer 3.5.1.e) with supports and other security measures. Since, the works of treatment, repairing and elongating of trusses will be executed in the same hall below the trusses, the Contractor shall prepare the working set up before starting the careful removal of wooden trusses.

Plywood covering (item 3.5.13.b) will follow this immediately. If requested by the Supervisor, a temporary cover of shingles or like will be laid for rainwater until the lead covering is done. The temporary cover is included in the prices of the roof works and  will not be paid additionally. 


Measurement and Pricing 

This item is measured as per the triangular area of the truss from elevation. In case the truss have an irregular form at the bottom, an imaginary line is drawn from the lowest level of the truss. The top level of the truss is where the rafters and roof cover starts. 

 All delivery, storage, handling, losses, workmanship, profit and indirect costs of each individual dismantling shall be included in the price.

3.5.3.j
V.0333
Careful Removal of Iron Fences………………………….m2
The iron fences have been made in-built to the sills in masonry buildings before welding was invented. This is the case with Ekmekcizade Caravanserai and it is preferred to restore the fences in their existing positions. Only those that will not be restored in position will be removed by the decision of the Supervisor. Removal by cutting or bending the metal shall be made only with the permission of the Supervisor.  



Measurement and Pricing

The iron fences are measured in m2 as the area obtained by multiplying the height and width of the element removed. All delivery, storage, handling, losses, workmanship, profit and indirect costs of each individual dismantling shall be included in the price. 
3.5.3.k
V.0705    Careful Removal of Iron Tiebars+Rods (round or square).….kg

3.5.3.l
V.0705    Careful Removal of Other Medium Sized Iron Elements …...kg

Please refer to item 3.4.8. of this section for further information about the tecniques of the work. 

Before removing any defective section, shop drawings of the existing piece shall be submitted for the approval of the Supervisor All defective sections shall be removed. If 50% of the individual piece of metalwork is defective, or when it is structurally detrimental to leave it in place, the whole piece shall be replaced with the approval of the Supervisor. Care should be taken to avoid damaging sound sections. When the tie-bars fixed to the masonry will be removed, the filling around the bars shall be clearedto ease the operation and to be re-filled with putty after replacement. 

Measurement and Pricing
This work is measured by weighing the elements that are removed or its calculation by multiplying the volume of the iron content of the element by 7850 kg/m3.

All delivery, storage, handling, losses, workmanship, profit and indirect costs of each individual dismantling shall be included in the price. 

3.5.3.m
V.0406    Careful Removal of Old Plaster Pointing on Stone Walls….mt

The existing pointing on the masonry surfaces to be re-pointed shall be inspected and then stripped from the wall. Some of existing pointing is old or cement-based, therefore care should be given to avoid damaging to masonry. Pointing shall be carefully picked from the surface with hand chisels. Only on extremely hard sections power tools will be used, followed by work with hand tools. The masonry cleared by the removal of the pointing, should be washed and scrubbed down with clean water to leave a fresh surface for the new pointing.

Measurement and Pricing

Removal of old pointing will be measured in meter length of pointing that is moved regardless of its width. All workmanship, profit and indirect costs of work shall be included in the price.

3.5.3.n
V.0402    Careful Removal of Wall Plaster of Lime Mortar ……………m2 

3.5.3.o
V.0401    Careful Removal of Wall Plaster of Cement Mortar……….…m2

Any plaster on the walls of the caravanserai is the remains of later usage of the place for other purposes. It is agreed that the original building hardly had any plasters on the walls. Therefore the existing plastering inside and outside will be removed. 

The existing plastering on the masonry surfaces shall be inspected in situ and then stripped from the wall. Extreme care should be given to avoid damage to masonry underneath. Plastering  shall be carefully picked from the surface with hand chisels. 

Only on extremely hard sections power tools will be used with the permission of the Supervisor, to be followed by work with hand tools. The cleaned masonry should be washed and scrubbed down with clean water to leave a fresh surface for the new re-pointing.

Measurement and Pricing

The stripping of plaster will be measured by the area that is cleaned from plastering and paid with respective prices of the material of plastering as lime or cement. All movable platform or scaffolding to reach at the plastering, collecting, storage, handling, loading on trucks and disposition of the debris losses, workmanship, profit and indirect costs for the work shall be included in the price. 

3.5.3.p
V.0333
Removal of redundant metal pieces (elements like hooks).pcs

Existing metal pieces on the facades and roofs shall be removed. Such items will be inspected in situ and items to be removed shall be identified by the approval of the Supervisor. These items will be removed before commencement of works and erection of scaffolding. All the fixings shall be removed as well. Extensive care shall be given to avoid damage to the substrate on which such items are anchored. All removed material will be disposed off with the approval of the Supervisor. 

Measurement and Pricing
Measurement of this work will be by piece. The detachable parts of one complete element are not counted as separate pieces. All scaffolding to reach at the object, collecting, storage, handling, loading on trucks and disposition, losses, workmanship, profit and indirect costs for the work shall be included in the price. 

3.5.3.q
SP.003 
Removal of redundant electric cables………………………lump

Existing cables running loose on the building will be inspected in situ, the actual condition and use of such cables shall be checked with the related Bodies that include but are not limited to:

TREDAŞ. Trakya Elektrik Üretim AŞ.
- Electricity Production Company of Trace. 

TÜRK TELEKOM



-Turkish Telecommunication Company

The redundant cables shall be so identified, documented and removed from the building by the approval of the Supervisor. All the fixings and all loose ends shall be removed and connections to other places shall be secured. These items will be removed before commencement of works and erection of scaffolding. 

Great care shall be given to avoid damage to the substrate on which such items are anchored. All removed material will be disposed off with the approval of the Supervisor. Remaining cables shall be dealt with in accordance with the Special Technical Specification for Removal of Organic Materials.


Measurement and Pricing

This work is considered as one complete process without any unit element and a lump-some price will be paid. The price includes any erecting scaffoldings to reach at the elements, tools that will be used for detaching, carrying the element to the ground level and disposal of it out of the site. All scaffolding to reach at the plastering, collecting, storage, handling, loading on trucks and disposition of the debris, losses, workmanship, profit and indirect costs for the work shall be included in the price. 

3.5.3.r
SP.004 
Removal of sanitary equipment from masonry……………..lump

Necessary notification has been made to the shops on the eastern periphery of the bulding to remove their water supply and sawerage from the courtyard of the Site. 

Before starting any work, the Contractor shall establish the location and state of any remaining utility, contact and notify the authorities for the removal of the utilities and settle a schedule with them, to remove the abandoned utility service lines.

The Contractor shall obtain written permission from the Contracting Authority before moving these from the areas of construction works. 


Measurement and Pricing

This work is considered as a bulk and priced lump-sum for the complete work. All contacts, application to authorities, fees to be paid if any, delivery, storage, handling, losses, equipment, workmanship, profit and indirect costs of each individual dismantling shall be included in the price. 

3.5.3.s
B14.021
Removal of trees+bushes from masonry wall < 2.00m……  pcs 

3.5.3.t
B14.022/1Removal of trees+bushes from masonry wall > 2.00m……  pcs

Organic material as ivy, creepers, trees, tree roots, weeds and other plant formations on the building shall be inspected in-situ and removed by the approval of the Supervisor as specified. Extended branches of plants shall be cut carefully and rest of plant shall be diverted away from the building. Cut branches shall be minimised and carefully removed off the building.

Extensive care shall be given to avoid damage to the substrate on which such items have penetrated, especially on masonry surfaces. Where possible the roots of mature plants shall not be damaged or killed. 

Please refer to Item 3.4.4 Removal of Macro and Micro Flora  of this volume for further assistance in methods and techniques. 


Measurement and Pricing

The price of this work includes labour, tools, equipment, scaffolding for plants at higher points than 2m and chemicals needed for cutting, collecting, loading and disposal of the plant out of site, profit and indirect costs of the work shall be included in the price.

3.5.3.u
18.185
Demolition and Removal of r/c Structure using Hand-drills…….m3

The demolition of r/c structure is to be carried out with greatest care and necessary precautions, avoiding damages to the surrounding masonry structures and preventing any accident to workers, inconveniences, collateral damages, and disturbances. 

Any structure built with reinforced concrete in the caravanserai that do not agree with the final levels will be removed by using hand tools or small hand drills with limited vibration. The usage of drill will be subject to the permission of the Supervisor.

Necessary scaffolding and temporary strengthening will be installed before the work starts. Demolition at lower heights and a specific point may not need scaffolding, but movable platforms can be used. This will be decided by the Supervisor. 

Particular attention must be given in order to avoid the creation of areas of structural instability. It is the responsibility of the Contractor to take every measure for safety and physical stability of the working area and surroundings.


Measurement and Pricing

The price of this work includes labour, tools, equipment, platforms for works lower than 2m and, collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work shall be included in the price. Measurement shall be made from 3 dimensions (height, width, length) of the to be demolished and removed structure.
3.5.3.v
V.0301
Demolition and Removal of Masonry Walls + Vaults…………m3

The demolition of masonry is to be carried out by hand only with greatest care and precaution, avoiding damages to the surrounding masonry structures and preventing any accident to workers, inconveniences, collateral damages, and disturbances.  

Demolitions will carefully follow the described parts in the project avoiding the demolition of the sound parts. To achieve this, an investigation will be made in the site by the Supervisor and the Contractor to decide the parts to be removed. 

Necessary scaffolding and temporary strengthening will be installed before the work starts. Demolition at lower heights and at specific points may not need scaffolding, but movable platforms can be used. This will be decided by the Supervisor. 

Particular attention must be given in order to avoid the creation of areas of structural instability; if necessary,  provision must be taken for propping and  temporary security of all the integral and/or unsafe parts, for which demolition has been prescribed.

It is the responsibility of the Contractor to take every measure for safety and physical stability of the working area and surroundings. 


Measurement and Pricing

The price of this work is measured with the volume of wall or vault that is going to be demolished. The work includes labour, tools, equipment, and movable platforms lower than 2m, collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work.

3.5.3.x
V.0329
Demolition and Removal of Concrete Flooring and topcover …….m3

All the concrete flooring that are not in level with the project will be removed by using hand tools or small hand drills with limited vibration. The usage of drill will be subject to the permission of the Supervisor. If the top cover like marble or stone can be lifted, selected ones will be carried and carefully stored at locations within the Site as instructed. Those decided to be disposed off, will be loaded on trucks and taken out of the site or if requested reserved aside for reuse or backfill. 


Measurement and Pricing

The price of this work is measured with the volume of the concrete flooring that is  going to be demolished and removed. The work includes labour, tools, equipment, collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work. 

Those floor coverings that can be saved will also receive another payment from item 3.5.3.f. as an incentive for saving.

3.5.4. Treatment of Stone Elements

Extent of the Work:

The work of this Section includes, but is not limited to, the following:

3.5.4.a  V.0401

Stone Surface Cleaning by Spray Water Washing….………..m2

3.5.4.b  V.0406

Stone Surface Cleaning by Washing + with Brush+ Knife …..m2 

3.5.4.c  V.0417

Stone Surface Cleaning by Washing + Paper Pulp……….….m2 

3.5.4.d  SP.005

Cleaning Soluable Salts with Clay Packs + Washing………. m2

3.5.4.e  V.0417

Stone Surface Cleaning by Hydronal Mix Wash+Paper Pulp.m2
3.5.4.f   SP.006

Stone Surface Cleaning by Air Blasting Aluminium Granulesm2

3.5.4.g  SP.007

Disinfecting Stone Elements with Biocid Sprays………………m2

3.5.4.h  SP.008

Pre-consolidation of Marble Window Grills ………….…………m2

3.5.4.i   SP.009

Consolidation of Surfaces with Acrylic and Silicon Resins .m2

3.5.4.j   SP.010

Consolidation of Cracks with Acrylic and Silicon Resins …..mt

3.5.4.k   V.0419
Gluing Cracks + Breaks with Epoxy Resins …………………..pcs

3.5.4.l    SP.011
Mortar Repair of Cracks on the Stone Surface………………..mt

3.5.4.m  SP.012
Final Protection of Surfaces by Silosanic Resins painting ..m2

3.5.4.n  V.0.407
Fine Surface Hammering…………………………………………….m2

3.5.4.o  SP.013

Repositioning of Removed Stone Elements <0.25m2…………pcs 

3.5.4.p
SP.014
Repositioning of Removed Stone Elements >0.25m2………….m3
Please refer 3.4.2. For “General Principles of Conservation”, 3.4.3 for “Cleaning of Objects” and 3.4.4. for Conservation of Masonry” in connection with this part where all the processes related to the items are given it details.

The availability or delivery of various chemicals will be surveyed in the market by the Contractor.  The cleaning chemicals will be tested for every type of stone existing or to be used in the caravanserai to determine the most effective and least aggressive one. The Contractor will make a proposal of most suitable chemicals for the approval of the Supervisor.

Special Technical Specifications of 3.5.4.

3.5.4.a  V.0401

Stone Surface Cleaning by Spray Water Washing….………..m2

3.5.4.b  V.0406

Stone Surface Cleaning by Washing + with Brush + Knife ..m2 

3.5.4.c  V.0417

Stone Surface Cleaning by Washing + Paper Pulp………….m2 

3.5.4.d  SP.005

Cleaning Soluable Salts with Clay Packs + Washing……… m2

3.5.4.e  V.0417

Surface Cleaning with Hydronal Mix Wash+Paper Pulp …..m2
3.5.4.f   SP.006

Surface Cleaning by Air Blasting Aluminium Granules………m2

3.5.4.g  SP.007

Disinfecting Stone Elements with Biocid Sprays………………m2

Please refer 3.4.2. For “General Principles of Conservation”, 3.4.3 for “Cleaning of Objects” and 3.4.4. for Conservation of Masonry” in connection with this part where all the processes related to the items are given it details.

The availability or delivery of various chemicals will be surveyed in the market by the Contractor.  The cleaning chemicals will be tested for every type of stone existing or to be used in the caravanserai to determine the most effective and least aggressive one. The Contractor will make a proposal of most suitable chemicals for the approval of the Supervisor.

Measurement and Pricing
The prices of all the works listed above are measured with the area where the work is performed. All the works include labour, tools, equipment, water consumed, chemicals and other materials used to execute the work, movable platforms for works lower than 2m, cleaning and making good of all the damages given to the wall during the process and collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work.

3.5.4.h  SP.008

Pre-consolidation of Marble Window Grills……………………..m2

3.5.4.i   SP.009

Consolidation of Surfaces with Acrylic and Silicon Resins ..m2

3.5.4.j   SP.010
 
Consolidation of Cracks with Acrylic and Silicon Resins ….mt

3.5.4.k  V.0419
 
Gluing Cracks + Breaks with Epoxy Resins …………………pcs

3.5.4.l   SP.011

Mortar Repair of Cracks on the Stone Surface………………mt

3.5.4.m SP.012

Final Protection of Surfaces with Silosanic Resins …………m2

Please refer 3.4.2. For “General Principles of Conservation”, 3.4.3 for “Cleaning of Objects” and 3.4.4. for Conservation of Masonry” in connection with this part where all the processes related to the items are given it details.

The availability or delivery of various chemicals will be surveyed in the market by the Contractor.  The cleaning chemicals will be tested for every type of stone existing or to be used in the caravanserai to determine the most effective and least aggressive one. The Contractor will make a proposal of most suitable chemicals for the approval of the Supervisor.

Measurement an Pricing

The price of all the works listed above are measured with the area of the work is performed. All the works include labour, tools, equipment, water consumed, chemicals and other materials used to execute the work, movable platforms for works lower than 2m, cleaning and making good of all the demages given to the wall during the process and collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work.

3.5.4.n
V.0.407

Fine Surface Hammering ……………………………………..m2

Please refer 3.4.2. For “General Principles of Conservation”, 3.4.3 for “Cleaning of Objects” and 3.4.4. for Conservation of Masonry” in connection with this part where all the technical information related to the items are given it details.

Because surface hammering is damaging the natural skin of stone, which actually has to be conserved and loosening the surface strength of the material that it acquired over years. On the other hand, if any original surface hammering, fine and coarse, with comb or flat chills, are not apparent on the surface to be cleaned, surface hammering will change the appearance. 

Therefore, it is not the first choice of conservation people to use surface hammering unless more gentle methods do not give satisfactory results. The use of this method is subject to prior consent of the Supervisor. 

Measurement and Pricing

The price of the work is measured with the area of the work is performed. The work includes  labour, tools, equipment and other materials used to execute the work, movable platforms for works lower than 2m, cleaning and making good of all the damages given to the wall during the process and collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work.

3.5.4.o  SP.013

Repositioning of Removed Stone Elements<0.25m2………pcs 

3.5.4.p
SP.014
Repositioning of Removed Stone Elements >0.25m2………..m3
Repositioning of carefully removed and restored stone elements, will receive separate payment if they are repositioned to their original locations.  

Measurement and Pricing 

The price of the work is measured with volume or quantity depending on the size of the stone. The work includes delivery, storage, handling, all material used for the work, material losses, labour, tools, equipment used to execute the work, movable platforms for works, cleaning and making good of all the damage given to the wall during the process and collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work.

3.5.5. Restoration of Masonry Walls and Vaults

Extent of the Work:

The work of this Section includes, but is not limited to, the following:

3.5.5.a
V.1002
Replacement of Bricks in Load Bearing Masonary Wall…..m3

3.5.5.b
V.1131
Replacement of Small Blocks<0,10m3 in Stone Masonary..m3 

3.5.5.c
V.1134A
Replacement of Large Blocks>0,10m3 in Stone Masonary m3

3.5.5.d
V.0419

Masonary Reinforcement by Grouting Chemicals……………m3

3.5.5.e
SP.O15
Masonary Reinforcement by Inserting Steel Rods+Resins.m3

Please refer to section 3.4.5. “CONSERVATION OF MASONRY” for further general techniques and clarifications of the works in this section. 
Special Technical Specifications of 3.5.5.

3.5.5.a
V.1002
 Replacement of Bricks in Load Bearing Masonary Wall ..m3

Please refer to item 3.4.5.4. “Partial Replacement of Brick Masonry” for description and details of this item. 

Measurement and Pricing 

The price of the work is measured with volume of bricks replaced in the masonry. The work  includes delivery, storage, handling, all material used for the work, material losses, labour, tools, equipment used to execute the work, movable platforms for works, cleaning and making good of all the damage given to the wall during the process and collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work.

3.5.5.b
V.1131
Replacement of Small Blocks< 0,10m3 in Stone Masonary.m3 

3.5.5.c
V.1134A
Replacement of Large Blocks > 0,10m3 in Stone Masonary.m3

Please refer to item   3.4.5.1. “Partial Replacements in Stone Masonry” for description and details of this item. 

Measurement and Pricing 

The price of the work is measured with volume of blocks replaced in the masonry. The work  includes delivery, storage, handling, all material used for the work, material losses, labour, tools, equipment used to execute the work, movable platforms for works, cleaning and making good of all the damage given to the wall during the process and collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work.

3.5.5.d
V.0419

Masonry Reinforcement by Grouting Chemicals…………..m3

Please refer to item  3.4.5.6. Stitching Cracks in Masonry with Chemicals  for description and details of this item. 

Measurement and Pricing 

The price of the work is measured with volume of grouting made into the masonry. That will be measured over the geometrical vessel that grout is stocked. The work  includes delivery, storage, handling, all material used for the work, material losses, labour, tools, equipment used to execute the work, movable platforms for works, cleaning and making good of all the damage given to the wall during the process and collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work.

3.5.5.d SP.O15
Masonry Reinforcement by Inserting Steel Rods+Resins……..m3
Please refer to item 3.4.5.5. Stitching Cracks in Masonry with Mortar + Rods for description and details of this item.

Measurement and Pricing 

The price of the work is measured with volume of resins grouting made into the masonry. That will be measured over the geometrical vessel that resin is stocked. The work includes delivery, storage, handling, all material used for the work, material losses, labour, tools, equipment used to execute the work, movable platforms for works, cleaning and making good of all the damage given to the wall during the process and collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work.

3.5.6. Restoration and Treatment of Wall Surfaces

Extent of the Work:

Provide materials, labour, equipment and services necessary to complete all rendering required in accordance with the Contract Documents. The work of this Section includes, but is not limited to, the following:

3.5.6.a
SP.O16 

Cleaning Masonry Walls with Natural Broom………………..m2

3.5.6.b
SP.O17 

Cleaning Masonry Walls by removing dirts with …………..m2 


       



Poultice of Amonium Bicarbonate on pulp paper + Washing 

3.5.6.c
V.0419 
Restoration of Wall Plaster by Injecting Acrylic Resins..…..m2

3.5.6.d
SP.O18

Filling Gaps with Small Stones <10cm + Thickness < 2cm.pcs 

Please refer to section 3.4.5. “CONSERVATION OF MASONRY” for further general techniques and clarifications of the works in this section. 
Special Technical Specifications of 3.5.6.

3.5.6.a  SP.O16 
Cleaning Masonry Walls with Natural Broom…………….m2

3.5.6.b  SP.O17
Cleaning Masonry Walls by removing dirts with ……….m2 


       


Poultice of Amonium Bicarbonate on pulp paper + Washing 

Please refer to section 3.4.3. “Cleaning of Objects” for further general techniques and clarifications of the works in this section. 

Measurement and Pricing 

The price of the work is measured with the area of masonry cleaned with this process. The work  includes delivery, storage, handling, all material used for the work, material losses, labour, tools, equipment used to execute the work, movable platforms for works, cleaning and making good of all the damage given to the wall during the process and collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work.

3.5.6.c   V.0419
Restoration of Wall Plaster by Injecting Acrylic Resins….m2
Please refer to section 3.4.6.1. “Injecting Hydraulic Mixtures to Plasters” for further general techniques and clarifications of the works in this section. 
Measurement and Pricing 

The price of the work is measured with area of wall plastering restored with this process. The work includes delivery, storage, handling, all material used for the work, material losses, labour, tools, equipment used to execute the work, movable platforms for works, cleaning and making good of all the damage given to the wall during the process and collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work.

3.5.6.d SP.O18
Filling Gaps with Small Stones<10cm + Thickness< 2cm pcs
Please refer to section 3.4.5.2. “Fixing Disconnected Elements in Masonry” for further general techniques and clarifications of the works in this section. 

Measurement and Pricing 

The price of the work is measured with number of small stones filled into the masonry where directed by Supervisor. The work  includes delivery, storage, handling, all material used for the work, material losses, labour, tools, equipment used to execute the work, movable platforms for works, cleaning and making good of all the damage given to the wall during the process and collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work.

3.5.7. Restoration +Treatment of Wooden Elements

Extend of Work

3.5.7.a  SP.O19
Treatment of Wood against parasite+fungi………………...m2

3.5.7.b  V.1794/A 
Restoration + treatment of old wooden trusses ……….…m3 

3.5.7.c  SP.O20     Enlarging+completing old trusses with new elements…m3

3.5.7.d  SP.O21
Repositioning the restored and enlarged trusses……….pcs

3.5.7.e  SP.O22

Fireproofing wooden elements……………………….…..…m2

3.5.7.f   SP.O23
 Repairing+restoring old doors and windows……………..pcs 

Special Technical Specifications of 3.5.7.
3.5.7.a
SP.O19 
Treatment of Wood against parasite+fungi………………..m2

This item pertains to all the process of treating wooden elements against insects and diseases  by injecting, spraying and painting chemicals. Also included in the work are all the auxiliary processes and operations, materials, tools and equipment, test and demonstrations. The type of operation and materials will be calibrated after the inspection of the wooden elements in Site.      

Please refer to Section 3.4.7. for detailed information about “Conservation of Wood” and especially  to items 3.4.7.5.-6.-7. which deal with various aspects of wood treatment.


Measurement and Pricing

This work is measured by the area that treatment is applied to. The price includes all delivery, storage, handling, losses, workmanship, profit and indirect costs of each individual installation and dismantling shall be included in the price

3.5.7.b V.1794/A
Restoration + treatment of old wooden trusses……………m3

All rafters, joists, wall plates and other timber elements of the roof shall be inspected in situ and degraded wooden parts will be cut and replaced with the new element according to the shop drawings. The new elements used in restoring the trusses should be of a wood that has  the same technical characteristics with the sound part to achieve a harmony with the whole structure. Size and shape disorder in the degraded part will not be imitated in the new, but  shall be corrected. 

Before proceeding with any removal of any part of wooden structures, the Contractor shall clean the elements to be removed as instructed by the Supervisor (hand-cleaning with rags and brooms, compressed-air, vacuum cleaner, avoiding aggressive cleaning that could remove the material). Assessment of the causes of degradation of the structure, verification of the state of degradation and analysis of the parts to be removed and/or restored will be agreed on before the removal.  

All the existing elements shall be treated (impregnation with anti-fungal and anti-mould), before joining the new and old. The cavities and areas of demage will be sealed with special putty for the integrity of surfaces. Insulation of the ends will be made with chemicals or lead. If decided by the Contractor or instructed by the Supervisor, the sound parts may locally need reinforcements.  In this case, holes will be drilled in the sound wood as depth as prescribed and stainless steel or carbon bars will be inserted with resins. 

All new timber shall be pre-treated with a preservatives approved by the Supervisor.

An adequate width and length of the roof covering along the lengths of the trusses to be restored will be lifted. Before removing the structure, the existing parts of the roof and adjacent trusses will be supported. If whole length of the element is defective, the whole element will be replaced with new.

Scarf joints will be used for joiningthe old and new. Structural repairs to spanning timbers of 17.5 cm or more in their larger dimension shall be made by halving on a new end to the timber, using an edge-halved scarf joint. The length of the scarf should be no less than three times the width or length of the timber to be repaired, whichever is the greater. The grain of patch should match that of the timber being repaired. The scarf joints should be fixed with galvanised steel straps using galvanised nuts, bolts and washers. 

Reference should be made to the technical drawings which forms part of this specification Repairs to structural carpentry should be carried out by appropriately experienced carpenters.

Materials

The type of timber to be used for repairs and/or minor replacements shall be walnut as those repaired, having same physical properties like humidity and density. 

All fixings for structural repair joints should be in galvanised steel straps.

Stainless steel and carbon bars .

Approved treatment and consolidation chemicals and preservative. 

Measurement and Pricing

The careful removal of the trusses have already been paid with item 3.5.3.j

The treatment of the old wood is already included in item 3.5.7.a.  

The work of restoration (dismantling, rejoining, strengthening, cutting, adding) of trusses will be measured with the volume of old and renewed elements of wall-nut timber, the total truss (including old and new) as fixed, treated and prepared for enlargement. 

The new timber that have been replaced with the old will not be valued separately as material.  

All delivery, storage, handling, losses, workmanship, profit and indirect costs of each individual product shall be included in the price. 

3.5.7.c  SP.O20 Enlarging+completing the old trusses with new elements……m3
The existing roof structure is shorter than the roof top profile of the side walls. The most convincing explanation of the historians is the possibility of shortening of the original roof to this height because of detoriation at the top at a later date. 

As indicated on the drawings, the upper part will be completed to the height of the pitch profile with an additional structure hunching on the old. 

The new structure shall be consist of new, distinctively smooth and polished walnut elements, joining to the old with galvanised steel gusset plates with bolts and nuts. All elements to be impregnated with anti-fungal and anti-mould chemicals. The ends of elements should be sealed with waterproofing chemicals or 2mm lead sheets. All elements are to be built to the dimensions, shape, profile and detail given in the drawings. 

Before manufacturing and fixing, workshop drawings of the structure also showing the rafters, purlins, battens and bracing of the upper part shall be submitted to the Supervisor for approval. All fittings shall be galvanised hardware All new  wood shall be impregnated with an approved preservative against rot and insect attack. 

Repairs on the structural carpentry should be carried out by appropriately experienced carpenters.

Materials

Grade 1 walnut as approved by the Supervisor 

Galvanised nails, nuts and bolts.

Tailored galvanised gusset plates of 6 mm steel sheets.  

Chemicals for preservation of wood.

Measurement and Pricing

The price of the work will include the new timber, gussets, bolts and nuts to produce new elemnts and joining them to the upper truss, the material and labour used to produce, join and connect ithem to the lower old structure. Delivery, storage, handling, losses, workmanship, profit and indirect costs of each individual product shall be included in the price. The work will be measured in m3 of new wood put on the truss with its exact measures in place. 
3.5.7.d   SP.O21
Repositioning the restored and enlarged wooden trusses……...pcs
The repositioning of the restored and enlarged wooden trusses shall be made as they are completed on the ground. The completed element shall be seen and approved by the Supervisor before repositioning.

Repositioning will be done in pieces that are joined at in position. Therefore movable platforms, scaffoldings and temporary strengthening may be needed as to be proposed by the Contractor and approved by the Supervisor. 

Measurement and Pricing
The work will be measured in quantity of truss put in place. A truss is considered as one as a regular triangle from eaves to eaves. All delivery, storage, handling, losses, workmanship, equipment, movable platform, profit and indirect costs of each individual installation shall be included in the price.  

Scaffolding and temporary strengthening have already been priced in item 3.5.1.

3.5.7.e    SP.O22
Fireproofing wooden elements………………………………..m2

Please refer to section 3.4.7.8. “Fireproofing of Wood” for further general techniques and clarifications of the works in this section. 


Measurement and Pricing

This work is measured by the area that treatment is applied to. The price includes all delivery, storage, handling, material, material losses, equipment, tools, movable platform, workmanship, profit and indirect costs of this work. 

3.5.7.f     SP.O23
Repairing+restoring old doors and windows……………..pcs
The first step in restoring old doors and windows must start with gluing and making firm the loosened existing parts of the original. Some of the elements of the joinery may be worn out or degraded to a degree that it cannot be fixed or repaired to function. Second step should be changing the degraded parts with new and making up for the missing parts. 

The timber used for repairs should have the same properties as the old part to behave together. Therefore, it is advisable to reclaim the wood of old objects. If this is not possible, the new wood must be conditioned as much as possible to the properties of the old with artificial means like chemicals, furnaces, etc. 

Because the leaves of doors and windows must have the monolithic strength to function, chemicals and metal reinforcements may be used to achieve the adherence of the old and new. 

After investigating the condition of the existing doors and windows, the Contractor will submit his proposals for each of them to the Supervisor for approval. Those that cannot be restored will be made anew in the same design of the old. 

Hinges, knobs, handles, locks, rosettes of the old shall be carefully taken out to use in the new. 

After restoration the doors and windows shall be treated against insects, fire proofed and varnished. Please refer to Section 3.4.7. for detailed information about “Conservation of Wood” and especially  to items 3.4.7.5.-6.-7. which deal with various aspects of wood treatment.

Measurement and Pricing 

The price of the work is measured with per piece of leaf of doors and windows repaired to working order and put in place, treated and varnished.  The work includes delivery, storage, handling, all material used for the work, material losses, labour, tools, equipment used to execute the work, movable platforms for works, cleaning and making good of all the damage during the process and collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work. 

3.5.8. Restoration of Metalwork

Extent of the Work:

Perform metalwork repairs, fabrication and installation work as indicated on the drawings, as required for the completed Work of this contract, and as specified herein, including, but not limited to, the following:

3.5.8.a  V.0706/A
Strengthening+partial replacement of iron tie-rods and bars ..kg

3.5.8.b  V.0706

Surface treatment of iron rods and bars ……………………….…mt 

3.5.8.c  V.0705

Restoration and  Reinstallation of Fences……………………...kg

Special Technical Specifications of 3.5.8.

3.5.8.a  V.0706/A
Strengthening+partial replacement of iron tie-rods and bars ..kg

3.5.8.b  V.0706

Surface treatment of iron rods and bars ……………………….…mt

Please refer to item 3.4.8. of this section for further information about the tecniques of the work. 

Repairs shall be executed in-situ as far as possible, only when otherwise impossible should the metalwork be transferred to Workshop. 

All defective sections shall be removed. If 50% of the individual piece of metalwork is defective, or when it is structurally detrimental to leave it in place, the whole piece shall be replaced with the approval of the Supervisor. 

Before removing any defective section, shop drawings of the existing piece shall be submitted for the approval of the Supervisor. 

When the existing tie-bars will be removed, care should be taken to avoid damaging sound sections.  The filling around the bars shall be cleared to ease the operation,  to be re-filled with putty after replacement of the tie-bar. 

The replacement of the sections shall be welded or riveted to match the original joining technique. The replaced pieces should be aligned with existing sections. Weld marks on joints shall be ground back flush to the original surface. 

The surfaces of tie-bars must be cleaned before the surface treatment. All iron pieces shall be treated with two layers of brush-on chemically bonding anti-corrosive rust inhibitor to stabilise and stop rusting.

Measurement and Pricing
This work is measured by weighing the elements that are removed or its calculation by multiplying the volume of the iron content of the element by 7850 kg/m3. The work includes all delivery, storage, handling, workmanship of the new material, material losses, equipment, tools, movable platform, welding or connection with bolts profit and indirect costs of each individual dismantling shall be included in the price. 

3.5.8.c
V.0705

Restoration and  Reinstallation of Fences…………………kg

The iron fences have been made in-built to the sills in masonry buildings before welding was invented. This is the case with Ekmekcizade Caravanserai and it is preferred to restore the fences in their existing positions. If bending or pounding will be done the filling around the bars shall be cleared, to prevent the transfer of vibrations to the walls to be  filled with putty after restoration. Render (if any) around the fixing shall be patched and left neat and clean. Only those that will not be restored in position will be removed by the decision of the Supervisor. The restoration shall not be done by cutting or welding the metal element without the permission of the Supervisor.  


All iron pieces shall be treated with two layers of brush-on chemically bonding anti-corrosive rust inhibitor to stabilise and stop rusting, as to be priced in another item. 

 
Measurement and Pricing

This work is measured by weighing the elements that are removed or its calculation by multiplying the volume of the iron content of the element by 7850 kg/m3.

 All delivery, storage, handling, material losses, workmanship, equipment, platform to work, profit and indirect costs of each individual fence shall be included in the price. 
3.5.9. Infrastructure

3.5.9.a
16.002

Levelling Concrete BS14 h=10cm…………………………...m2
3.5.9.b
23.001/1

Reinforcement Steel ………………………………………...TON 

3.5.9.c
16.044/1

Ready Mixed concrete B 225 + Wooden Framework ….m3
3.5.9.d
19.022/4

Ground Floor Water + Heat Insulation ……………….…..m2 
3.5.9.e
18.460/1

Ø 10/15 cm PVC Drainage piping…………….……………...mt
3.5.9.f
SP.024

60/60 cm Concrete Drainage Mahole with cast iron top .pcs 

Special Technical Specifications of 3.5.9.
3.5.9.a
16.002

Levelling Concrete BS14 h=10cm………………..………...m2
A layer of levelling (lean) concrete BS 14 (C140) is poured at an average thickness of 10 cm over gravel or rubble fill to create a firm base and level to work on. As specified in the name, the concrete will be poured to the levelling points, guidelines and marks created beforehand with measuring equipment. It is poured with slightly more water proportion to increase workability, create self levelling and higher water absorption of rubble. The surface of the concrete is roughly levelled with wooden scrapers and trowel. For further specifications other than BS 14, please refer to TS 11222 or equivalent and descriptions of Ministry of Public Works and Settlement, Item no 04.042/A-B)
Measurement and Pricing
Levelling concrete will be measured with m2 area for the ease of works, assuming 10 cm for the height and taking 1/10 of a cubic meter of concrete The work includes all delivery, handling, workmanship of the material, material losses, equipment, tools, movable platform, profit and indirect costs. 

3.5.9.b
23.001/1
 Reinforcement Steel …………………………………………TON 

Steel reinforcement will be prepared as per the drawings and calculations given by the Architect’s civil engineer based on TS 708 or equivalent for reinforcement rods. For large areas of repeating reinforcements, steel wire meshes TS 4559 or equivalent will be preferred. (Refer to item no 04.305 of Ministry of Public Works and Settlement for material) 

 
Measurement and Pricing
Reinforcement will be measured with weight (metric ton) of steel put into the form work or any enclosure where the concrete will be cast. The work includes all delivery, handling, workmanship of the material, material losses, equipment, tools, movable platform, form-work , profit and indirect costs. 

3.5.9.c
16.044/1

Ready Mixed concrete B 225 in wooden framework…….m3
Ready mixed concrete B225 (Concrete 225) will be used for casting concrete in the fire escaping platform and stairs behind the Eyvan and the foundations of the arcade  Trans-mixers will not be allowed into the courtyard. The concrete in buckets will be carried to any point in the courtyard with crane and pumped to the inner parts of the buildings from the courtyard. 

For B225 concrete, reinforcement, concreting and curing standards (TS 11222 or equivalent) will be used. The newly poured material will be vibrated. The curing will be done with one of the methods like covering, watering and chemical curing according to the season as will be decided by the Supervisor.  
For further specs other than B225, please refer to TS 11222 or equivalent and descriptions of Ministry of Public Works and Settlement, item no 04.043/A-B)

Measurement and Pricing
Reinforced concrete will be measured with m3 volume of concrete casted into the form work or any enclosure accepted to hold it. The wooden form work will not be paid separately. The work includes all delivery, handling, workmanship of the material, material losses, equipment, tools, movable platform, form work , profit and indirect costs. 

3.5.9.d
19.022/4

Ground Floor Water+ Heat Insulation……………………….m2

All the floors of the roofed spaces including the arcade (for the possibility of putting joinery later to achieve fairly protected exhibition spaces)  will be water and heat insulated. The water insulation will be made with 2mm PVC membrane (convenient to DIN 16938 or equivalent for material and convenient to DIN 16726 or equivalent for application) over the levelling concrete. The membrane sheets  will be connected with heat in the joints and will have 10 cm skirting on the walls. The heat insulation will be achieved with 3cm polyurethane plates over the membrane, which a 0.5 mm water barrier will be laid over it. A protective layer of mortar is applied over the insulation to prevent damages before the flooring is put. 

Measurement and Pricing
Floor insulation for water and heat is measured with the m2 area covered including skirting and other vertical. The price  include all delivery, storage, handling, losses, workmanship, profit and indirect costs of laying the membrane and polyurethane plates water barrier and 2 cm protective mortar.   

3.5.9.e 
18.460/1

Ø 10/15 cm PVC Drainage piping…………………………….mt
The rainwater of the roofs will flow to the courtyard and be drained through manholes and drainage collecting pipes to the city sewer. 

Perforated drainage collecting PVC pipes (convenient to TS 9128 or equivalent)of Ø 100/150 cm will be laid in the whole courtyard in a pattern proposed by the mechanical engineer imbedded in a cushion of 15 cm sand and 7-15 mm gravel to the sides and 20 cm above the pipes. In the areas of the court reserved for plantation and grass, a top soil of 20 cm or more will be put on the gravel. At areas where paving will be put, instead of top soil stones will be laid on sand in the 20 cm layer. 

The perforated drainage collecting PVC pipes(convenient to TS 9128 or equivalent and as per item no. 04.290/5B of Ministry of Public Works and Settlement) will start Ø 100 and laid at minimum 1 % slope towards the flow and the diameter will eventually increase to Ø 150. Drainage pipes will not be connected to the surface rainwater collecting system. 

Measurement and Pricing: 

The perforated drainage collecting PVC pipes of Ø 100/150 cm will be measured in meter length laid through the centreline excluding the length inside the manhole. The price shall include laying of the pipes, their connections, side-fill of sand, compaction (but not top fill which will be included in item 3.5.2), including all material, delivery, storage, handling, material losses, workmanship, profit and indirect costs . 

3.5.9.f  SP024

40/40 cm Concrete Drainage Manhole with cast iron top ………….pcs
The rainwater of the roofs will flow to the courtyard and be drained through manholes and perforated drainage collecting pipes to the city sewerage. The drainage manholes will be 

placed at locations decided by the Supervisor. Excavation will be made to construct manholes and  provide laying of the Ø100/150 PVC drainage pipes connected between the manholes. 

To make the manholes, the soil will be excavated to the base level and smoothened with gravel. A 10 cm BS 14 lean concrete will be placed under the manhole. Over lean concrete, a manhole shall be constructed with BS20 reinforced concrete with bottom thickness of 15 cm, side walls 10 cm thickness and internal opening 40x40x40 cm , reinforced with Ø 8 reinforcement bars placed like a 10x10 cm mesh spacing horizontally and vertically. A frame of L40x40x4 with 40x40 cm opening will be anchored to the concrete at the top where the cast iron drain (TS 1478 or equivalent) will be placed. The inner form work of the manhole will be of steel sheets with round corners and edges to achieve rounded corners on the side and bottom of the manhole. The linear or right angle pipe connections shall be imbedded in the concrete before casting according to the direction of the flow. The manholes can be prefabricated provided that workshop drawings to be approved by the Supervisor.

A cast iron drain 40x40x3 cm with slit openings will be put in the L40x40x4 frame. The frame and the cast iron drain will be painted.   

Measurement and Pricing: 

The manholes will be measured in number. The price shall include excavation, form work, concreting, backfill, compaction, iron frame and cast iron drain and painting, including all material, delivery, storage, handling, material losses, workmanship, profit and indirect costs . 

3.5.10. New Flooring and Skirting 

3.5.10.a
26.196
30x30cm Granite Ceramic Flooring+10cm Ceramic Skirting..m2

3.5.10.b
V.0801
Terracotta tiles flooring at Aisles with fireplaces………..……m2 

3.5.10.c
V.0808   50x50 cm White Marble Flooring at Eyvan (thickness 3 cm).m2 

3.5.10.d
SP.025
10 cm Marble Skirting………………………..…………..………….mt

3.5.10.e
SP.026

Brass joints for marble flooring……………..………………….….mt

3.5.10.f
V.0807B

Stone flooring with Joints Grouting (Thickness 5-10 cm)…..m2

3.5.10.g
V.1106

Free stone paving at the Courtyard………………………….…..m2

3.5.10.h  V.1377
Stone Steps+Thresholds+Cornices (min 100 length)……..….mt
Special Technical Specifications of 3.5.10.
3.5.10.a  26.196
30x30cm Granite Ceramic Flooring+10 cm Ceramic Skirting .m2

300x300x9 mm granite matt ceramic tiles  (convenient to TS 3450 or equivalent  and as per item no 04.414/7 of Ministry of Public Works and Settlement)will be laid in the floor and walls of toilette  and kitchens and on the floor of the service areas. The tiles will be laid with special mortar on the walls and the floor. The mortar layer will be evenly combed on the surface to allow even contact with the tile. The floor will be carefully levelled and smoothly surfaced that the mortar will not be thicker than 10 mm. Spacers will be used to create uniform joints. Special joint mortar (as per item no 04.444 of Ministry of Public Works and Settlement ) will be used for joints. 

The Contractor will prepare the workshop drawings showing the laying pattern and joints. Angular cuts or fragmental use of the tile shall be avoided as much as possible both on the walls and the floor. The drawings will give colour and pattern alternatives of granite ceramic. The Supervisor will approve and choose one of the proposals submitted or prepare it. 

The skirting will be 10 cm height and prepared at the Site by cutting 30x30 tiles into three pieces. They will also be laid with special mortar following the pattern on the floor and have a pitched or pointed ending on the walls. 

Measurement and Pricing 

The price of the ceramic flooring  is measured with the m2 area of ceramics put in place on the levelling concrete and walls and joints filled. The wall revetment is also measured with the m2 area of ceramics put on the walls and joints filled. The skirtings are included in the measurement of the area. The work includes delivery, storage, handling, all material used for the work, material losses, labour, tools, equipment used to execute the work, movable platforms for works, cleaning and making good of all the damage during the process and collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work. 

3.5.10.b V.0801
Terracotta tiles flooring at Aisles with fireplaces….………m2
Terracotta tiles  (convenient to TS 213)  in the same form and dimensions as the originals used on the aisles or those  in the market close to the dimensions and approved by the supervisor will be laid with cement mortar with joints spaced as the originals. The sample of the tile and relevant workshop drawings will be approved by the Supervisor before the work start. The tiles will never be used in pieces by enlarging the sills (border) of the platform or spacing from the wall. 

The wall, border and steps of the platform will be first completed with cut stones and flooring will be applied afterwards. 

Measurement and Pricing 

The price of the terracotta flooring is measured with the m2 area of terracotta tiles put in place on the floor and joints filled. The work includes delivery, storage, handling, all materials used for the work, material losses, labour, tools, equipment used to execute the work, cleaning and making good of all the damage during the process and collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work. 

3.5.10.d
V.0808
50x50 cm White Marble Flooring at Eyvan (thick 3 cm) m2 

3.5.10.e
SP.025
10 cm Marble Skirting…………………………………………..mt

3.5.10.f
SP.026
Brass joints for marble flooring……………..……….……….mt

500x500x30 mm white marble plates (equivalent to TS 10449 or equivalent and as per item no 04.417- 04.430 of Ministry of Public Works and Settlement) of uniform character will be laid in the floor of the Eyvan. The plates will be laid with cement mortar on the floor with brass joints, wet moulded and polisher later on. The mortar layer will be minimum 50 mm and will be carefully levelled. 

The Contractor will prepare the workshop drawings showing the laying pattern the ventilation screens on the floor and joints. Angular cuts or fragmental use of the plates shall be avoided. The drawings will give pattern alternatives of marble that the Supervisor will approve and choose one of the proposals. 

The skirtings will be a concave profile with 70 mm height They will be laid with special mortar. 

Measurement and Pricing 

The price of the marble flooring  is measured with the m2 area of plates put in place on the flour and moulded.. The skirting and brass joint are measured with (mt) meter length. The work includes delivery, storage, handling, all material used for the work, material losses, labour, tools, equipment used to execute the work, cleaning and making good of all the damage during the process and collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work. 

3.5.10.g
V.0807B

Stone flooring with Joints Grouting (Thick 5-10 cm)…..m2

Stone flooring in the wing halls, cafeteria, four one rooms enclosures at the courtyard and on the floor of the arcade will be prepared according to the pattern shown in the workshop drawings of the existing floor cover or tradition studied in other historic buildings in Edirne of the same period. The stones will be laid with cement mortar. There will be no skirting.

In the arcade,  the stones will have a fixed width of about 300 mm and free length and will be laid 300 mm joint to follow the full length of the space. The corners will be studied. The workshop drawings will be approved by the Supervisor. 

The end pieces and corner elements-if different in design-will be ordered of special length and shape and valued as per item 3.5.10.i.

If the stone plates are prepared with machinery at the quarry, the surfaces will not have any   remains of mechanical cut. There will not be a pattern on the stones other than variations of tone and colour. The surface will not have holes and cracks in principle, but few of those in the natural material will be filled with special joint mortar prepared with stone dust and white cement. 

The joints will not be more than 5 mm and grouted with special mortar prepared with stone dust and white cement. 

Measurement and Pricing 

The price of the stone flooring  is measured with the m2 area of stones put in place on the floor as surfaces treated and joints filled. The work includes delivery, storage, handling, all material used for the work, material losses, labour, tools, equipment used to execute the work, cleaning and making good of all the damage during the process and collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work. 

3.5.10.h
V.1106

Free stone paving at the Courtyard……………………..m2

Free stone paving in the courtyard will be laid on sand similar to the existing examples preserved in the courtyard. It will be a good idea to keep some of the original paving by consolidating the surrounding. A stock of material will be stored throughout   the restoration to be used at the courtyard paving and new material to be brought for completion will be similar or they will be used by mixing to create a uniformity of material. The joints of the paving will not be larger than 50 mm at any point and filled with sand. The paving will be compacted to the desired level with wooden compactors made in the site. 

Measurement and Pricing 

The price of the stone paving is measured with the m2 area of stones put in place joints filled and compacted. The reused and delivered material will be paid the same way to encourage the conservation of old elements. 

The work includes delivery, storage, handling, all material used for the work, material losses, labour, tools, equipment used to execute the work, cleaning and making good of all the damage during the process and collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work. 

 3.5.10.i   V.1377
Stone Steps+Thresholds+Cornices (min 100 length)….mt
Missing whole pieces of existing natural stone steps, thresholds  and corner elements shall be carved and installed. The section profile, size and surface texture shall be as existing example referenced on the workshop drawings as approved by the Supervisor. 

Measurement and Pricing 

The price of natural stone or marble replacements shall be measured by (mt) meter length. The work includes delivery, storage, handling, all material used for the work, material losses, labour, tools, equipment used to execute the work, movable platforms for works, installing or putting in place, cleaning and making good of all the damage during the process and collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work. 

3.5.11. New Walls

Extent of the Work:

The work of this Section includes, but is not limited to, the following:

3.5.11.a
V.1112

25 cm width cut stone elements for Masonry Wall…………m2 

3.5.11.b
V.1307

New Window sills with cut stone……………………………..….mt

3.5.11.c
V.0903

New Masonry Walls with Horizontal Joinery ……………….m3

3.5.11.d
SP.027

Gypsum Panel Wall (Double sided fire+water Proof……… m2

3.5.11.e
18.081/4
13.5cm Partition walls with cavity bricks  …………………….m2

3.5.11.f
SP.028

Toilet Cabins+doors with laminated chipboard+fittings…..each 
Special Technical Specifications of 3.5.11.
3.5.11.a
V.1112

25 cm width cut stone elements for Masonry Wall……..m2

Missing pieces or sections of stone masonry that shall be removed and replaced with tailored stones to match existing height and length of the stonework and match in size, colour, surface texture, light reflectance, and other physical properties as approved by the Supervisor. Samples from  the stone quarries in the vicinity shall be brought and matched with the existing before deciding. The stones will be placed on the wall with cement mortar. If the Supervisor decide that the replacement need a stronger adherance, then epoxy resin will be added to the mortar.   

If the stone blocks are prepared with machinery at the quarry, the surfaces will not have any    remains of mechanical cut. There will not be a pattern on the stones other than small variations of tone and colour. The surface will not have holes and cracks in principle, but few of those in the natural material will be filled with special joint mortar prepared with stone dust and white cement which is also used in the pointing of the joints. 

Measurement and Pricing 

The price of the tailored natural stone wall blocks is measured with the m2 area of blocks put in place on the wall and joints filled and pointing made. The work includes delivery, storage, handling, all material used for the work, material losses, labour, tools, equipment used to execute the work, movable platforms for works, cleaning and making good of all the damage during the process and collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work. 

3.5.11.b
V.1307

New Window Sills with Cut Stone…………………………….mt

The window sills shall be of 25 x 30 cm section stone pieces. Single pieces of stone shall be placed for each window, only when size does not permit more than one pieces may be used, in that case flat joints shall be pointed watertight. Drips will be cut to the undersides of sills on the outer edges. Sills shall be firmly fixed to the masonry with mortar and hidden tie bars  and be tightly butted to the window and door joinery. The fences will be fixed to the sills by welding.

The workshop detail of sills, window and fence details shall be submitted and approved before any production start. 

Measurement and Pricing 

The price of natural stone window sills shall be measured by (mt) meter length. The work includes delivery, storage, handling, all material used for the work, material losses, labour, tools, equipment used to execute the work, movable platforms for works, putting in place, joining the fences,   cleaning and making good of all the damage during the process and collecting the debris, loading and disposal of the it out of site, profit and indirect costs of the work. 

3.5.11.c
V.0903

New Masonry Walls with Horizontal Joinery ………..….m3

New stone masonry shall constructed with stones to match existing stonework elsewhere on the building in size, colour, surface texture, light reflectance, and other physical properties as approved by the Supervisor. Samples from the stone quarries in the vicinity shall be brought and matched with the existing before deciding.  

Stonework should be plumb, level, and true to line in full beds of mortar with a bond pattern matching the original with courses and joints aligned with those of adjacent original stonework. The jointing of rebuilt masonry shall match that of the existing masonry. Each course shall align with and be flush with the existing work
Sound sections of masonry shall be supported and secured as necessary before commencing the work. Supports, anchors, and reinforcing to ensure solid, stable construction shall be provided. 

All new stonework shall be toothed into existing good work or fixed to other existing material on all edges. Thoroughly wet the replacement existing masonry prior to installation to ensure that brick and masonry are nearly saturated but free of surface water at time of installation. 

The pointing shall be made to match existing weathered pointing pattern, texture and levels. New pointing shall be carried on both sides of the replaced masonry, existing joints shall be raked back 15 mm deep. Care should be taken to ensure that no lips or apertures are left in the mortar, which may hold water.
The sand used in the mortar will be sharp, coarse, angular and graded evenly ranging from  2.36 mm to 150 microns evenly. And free from deleterious matter. River sand can be used as sieved with 3 mm gauge. .(Please refer to item no 08.001 and 08.006 of Ministry of Public Works and Settlement)
Materials

· Stones to match original in size, colour, surface texture, light reflectance, and other physical properties as approved by the Supervisor.

· Lime Mortar for Bedding and pointing: 1 part lime putty: 1 part crushed brick: 2 parts sand. 

· Lime Mortar for Pointing: 1 part lime putty: 1 part brick dust: 3 parts sand. 

· Cement Mortar for Bedding: 1 part lime putty: 1 part OP cement: 6 parts sand. 

· Cement Mortar for Pointing: 1 part lime putty: 2 parts OP cement: 9parts sand.

Measurement and Pricing: 

The stonework shall be measured by m3 volume. The material, shaping the blocks delivery, storage, handling, losses, workmanship, profit and indirect costs of stone  shall be included in the price

3.5.11.d
SP.027
Gypsum Panel Wall (Double sided fire + water Proof)  … m2

Gypsum panel wall, total thickness 125mm  (2x12.5mm double gypsum boards + 75 mm galvanised profiles + 2x12.5mm double gypsum boards) in accordance with TS 452  to reach at the desired height and create desired dB=52 for sound insulation and fire resistance as 60 minutes.  50 mm rock-wool will be put after the first layer on one side and covered with one layer on the other. 2 layers of gypsum panels will be laid after putting extra connections between the two boards to hold the rock-wool in place. The outer corners of the wall will be reinforced with galvanised corner profiles. 

T he gypsum panel wall which separate the toilet areas from the cafeteria  will continue up until the rafters of the lead covered roof. The connecting will never be made to a truss.  The connection detail of the wall and the roof will be studied at location the Contractor and the relevant workshop drawings will be submitted to the Supervisor for approval. 

Measurement and Pricing: 

The measuring will be the wall area for one face in m2. 

The unit price shall include material supply, gypsum plaster boards, galvanised profiles, connection materials and other accessories, wall assembly, material loss, labour, delivery, loading, unloading, working platforms, profit and overheads. 

3.5.11.e
18.081/4
13.5 cm Partition walls with cavity bricks  ………………. m2

New brick masonry walls in the facility areas like storage, technical room (workshop) and mechanical room shall constructed with 19x19x13.5 cavity bricks (convenient to TS4377or equivalent) and lime mortar (as per item no. 10,004 of Ministry of Public Works and Settlement) to build the partition walls in the service areas. 

Brickwork should be plumb, level, and true to line in full beds of mortar with a bond pattern Provide supports, anchors, and reinforcing to ensure solid, stable construction. Fill all joints in brick and joints between brick and other materials with mortar as each course is laid. Connection to the existing masonry walls will be mare with L shaped metal elements connected to the stone masonry with screws and imbedded in the mortar of the courses.   
All joints in brick and joints between brick and other materials with mortar as each course will be filled and laid. Where a brick is to be cut to size, cuts will be neatly made. The wall will be plastered with lime morter and white washed as priced in other items. 

The brick wall should be finished with a 13.5x 15 cm belt course with minimum reinforcement, which will not reach at and not connected to the roof trusses. 

Materials

19x19x 13.5 cavity bricks 
Lime Mortar for Bedding: 1 part lime-cement putty: 2 parts sand.

L shahed  binders produced from 2mm steel sheet. 

Screws

Measurement and Pricing: 

The 13.5 cm cavity brick wall shall be measured by area on one face. The connection metal pieces, form work and casting of reinforced concrete belt course are included in th price of the work.   The material, delivery, storage, handling, losses, workmanship, profit and indirect costs shall be included in the price. 

3.5.11.f  SP.028
Toilet Cabins+doors with laminated chipboard+fittings………...each 

Compact laminated (as per item no.04.707 of Ministry of Public Works and Settlement and convenient to TS 1947 or equivalent) partition walls, doors including all necessary accessories shall be executed in accordance with the drawings, samples and notes approved by the Supervisor. 
Measurement and Pricing
The unit price shall include material supply, all accessories, assembly, material loss, labour, delivery loading, unloading, working platforms, profit and overheads. The measuring will be single unit of toilette with side wall and the door with 15 cm of clearance from the floor of laminated chipboard. 


3.5.12. Wall Coverings and Finishes

Extent of the Work:

Provide materials, labour, equipment and services necessary to complete all rendering required in accordance with the Contract Documents. The work of this Section includes, but is not limited to, the following:

3.5.12.a
V.1660

Wall Plastering with Lime Mortar (2 layers) ………………..m2

3.5.12.b
V.1665

Plastering Curved Surfaces with Lime Mortar (2 layers)...m2

3.5.12.c
V.1754
New Pointing Similar to Existing………………………..……..m2

3.5.12.d
25.036

Satin Finish Acrylic Painting (3 layers)……………..……..…m2

3.5.12.e
25.021

Oil Painting (3 layers)…………………………………………...m2

3.5.12.f
25.015

Painting of Iron (3 layers)……………………………………....m2

Special Technical Specifications of 3.5.12.
3.5.12.a
V.1660

Wall Plastering with Lime Mortar (2 layers) …………..…m2

3.5.12.b
V.1665

Plastering Curved Surfaces with Lime Mortar (2 layers)………m2

The masonry surfaces as indicated on the façade drawings shall be rendered in two or three coats, each coat to be of lime-based mortar mix as specified. 

The face of the brick wall should be wetted then two hours before rendering to reduce suction of water from the new render. If the wall has hollows they should be brought out to a level surface by dubbing out such hollows with lime render in layers of no more than 20 mm thick. Similarly, all voids larger than 50mm x 50 mm shall be filled flush with wall surface with the same mortar as the base coat before rendering. The masonry wall and the plastering should be separated from each other with a wooden spacer of 15mm which will later pointed. 

The base coat of a lime render will be made from specified mortar mix. It is beneficial if the lime and sand can be mixed in advance and stored as coarse stuff and kept in containers that will prevent drying out.  Only sufficient water should be added to achieve a workable mix, because most of the water needed will be present in the lime putty.  Render should not normally be laid on in a thickness of greater than 15 mm and number of layers if thicker.  When the new render is half-hard, it should be keyed with a criss-cross or combed pattern of grooves to provide a key for subsequent layers of render.  If there are signs of hairline cracks appearing in the new render during drying, it should be scoured with a wooden float wetted with water until any cracks have disappeared.  This will probably be necessary at least once, but may be necessary up to three times, depending on weather conditions and the suction of the underlying substrate.  

There should be a minimum of a week between application of the first and second coats and the first coat should be wetted before the second coat is applied, to minimise suction.  The second coat lime render will be made from the specified mortar mix. As in the case of the base coat, it is beneficial if the lime and sand can be mixed in advance and stored in containers which will prevent drying out.  The lime putty used must have been slaked a minimum of 30 days before use, but the use of more mature lime putty is beneficial. Only sufficient water should be added to achieve a workable mix, because most of the water needed will be present in the lime putty.  If a whole wall is being rendered, a straight edge should be used to achieve a flat surface, rested on patches or strips of render dubbed out to the required level. While the second coat is still wet, the surface shall be lightly brushed with a wet stock brush in order to achieve an even colour and texture.  
The sand used in the mortar will be sharp, coarse, angular and graded evenly ranging from 2.36 mm to 150 microns evenly. And free from deleterious matter. River sand can be used as sieved with 3 mm gauge. .(Please refer to item no 08.001 and 08.006 of Ministry of Public Works and Settlement )
Materials

Lime putty used must have been slaked a minimum of 30 days before use, but the use of more mature lime putty is beneficial. Sand will be sharp, coarse, angular and well graded ranging evenly from 2.36 mm to l50 microns and free from deleterious matter.
Mortar mix for Base Coat: 1 part lime putty: 1 part dried lime putty (used as an aggregate) : 1 parts sand. Mortar mix for Second (finishing) Coat: 1 part lime putty: 1 part dried lime putty (used as an aggregate) : 1 parts sand.

Measurement and Pricing
Plastering work shall be measured by area on the elevation of each face where the work is performed.  

All delivery, storage, handling, material, material losses, workmanship, movable platforms, profit and indirect costs of the work shall be included in the price. 

3.5.12.c
V.1754
New Pointing Similar to Existing………………………….. m2

Defective sections (loose, chipped, broken, stained or damaged by freezing or for any other reason) of existing pointing shall be inspected in situ and re-pointed to match original in size, colour, surface texture, pattern, and other physical properties as approved by the Supervisor. New built sections of masonry shall be pointed in the same manner.

The pointing shall be made to match the existing weathered pointing pattern, texture and levels. Mortar should be kept within the mortar joint and should not be spread over the face of the masonry. Pointing is to be carried out using a pointing key of an appropriate width for the joint being pointed.  Mortar is to be worked into the joints to fill them flush and totally free from voids.  After the initial set of the mortar has taken place, the ‘fatty’ surface should be scraped off with an upward action with the back of a pointing trowel and the surface of the joint should be firmly tamped and compacted with a stiff bristle brush, producing a stippled effect which will show the grains of the aggregate.  The brush should not be brushed sideways, but held at right angles to the face of the wall. New pointing shall be carried two bricks width on both sides of the replaced masonry; existing joints shall be raked back to twice the width of the mortar joint. Care should be given to ensure that no lips or apertures are left in the mortar, which may hold water.

On sections of masonry that will be rendered over the pointing shall be left 10mm recessed from the surface of masonry elements.

Materials

Mortar mixes shall be as specified on related Technical Specification clause. 3.4.5.1. and 3.4.5.4. 
Measurement and Pricing
The pointing shall be measured by area on the front elevation.

All delivery, storage, handling, material, material losses, workmanship, movable platforms, profit and indirect costs of the work shall be included in the price. 

3.5.12.d
25.036

Satin Finish Acrylic Painting (3 layers)……………..….…m2

3.5.12.e
25.021

Oil Painting (3 layers)………………………………………...m2

Surfaces to be painted are to be cleaned of dirt and grease with solvents and wire-brushing to remove loose parts and other foreign substances. All surfaces, coatings and repair the defects shall be checked. The colour samples shall be prepared by the Contractor for approval of every painting item. 

The primer and two coats of finish paint will be applied in accordance with the approved practice, where if not specified otherwise, for working at any height on inclined, horizontal, plain or curved surfaces without any extra payment for service platforms or scaffoldings, cutting in line at the junctions. Painting on interior walls and ceilings will include gypsum (stucco) spackling. Painting exterior walls and ceilings will include grinding, levelling  and puttying of concrete surfaces. 

Each layer shall be uniformly applied by soft brushes in uniform even coats without runs or drip mark to ensure a perfect finish. Allow for drying time of 24 hours for each coat. 

Complete entire item to be painted in one working cycle. Do not apply in high winds or direct sunlight to prevent the paint from drying too fast. Fresh paint must be protected from rain. 

The surfaces of metals shall be sanded or rubbed between coats to assure smooth finish and proper adhesion of subsequent coats. All ferrous fittings and accessories shall be painted as well. Apply no paint to operating units where sliding contact of metals is necessary for proper functioning. Brass fittings and handles shall be coated in anti-corrosive film and polished. Avoid lapping of paint on glass, hardware, or other adjoining surfaces. Paint shall be continuously stirred during application.  No thinner shall be used after the paint has been mixed.

Materials

1st Coat
-
Touch-up as per item no 04.504 of Ministry of Public Works and Settlement

2nd Coat
- 
Semi gloss paint as per item no 04.505 of Ministry of Public Works and Settlement and convenient to TS 39 or equivalent

3rd Coat
- 
Semi gloss paint as per item no 04.505 of Ministry of Public Works and Settlement and convenient to TS 39 or equivalent




Colours will be as selected by the Supervisor.

Brush, spatula, sandpaper, solvents, cleaning cloth. 


Measurement and Pricing  

All paintings are measured with the area that the work is performed on.  

All delivery, storage, handling, material and its losses, workmanship, equipment, tools, platforms to reach at heights, profit and indirect costs of work shall be included in the price. 
3.5.12.f
25.015

Painting of Iron (3 layers)……………………………………..m2

Metal items are to be cleaned as per item 3.4.3. of Volume 3, dirt and grease on the surface will be cleaned with solvents and wire-brushing to remove loose rust and other foreign substances. All surfaces, coatings and repair the defects shall be checked. Bituminous coatings on items to be painted will not be used. The colour  samples shall be prepared by the Contractor for approval of every painting item. 

The primer and two coats of finish paint will be applied in accordance with the approved practice, where if not specified otherwise, for working at any height on inclined, horizontal, plain or curved surfaces without any payment for service platforms or scaffoldings, cutting in line at the junctions. Painting on interior walls and ceilings will include gypsum (stucco) spackling. Painting exterior walls and ceilings will include grinding, levelling and puttying of concrete surfaces. 

Each layer shall be uniformly applied by soft brushes in uniform even coats without runs or drip mark to ensure a perfect finish. Allow for drying time of 24 hours for each coat. 

Complete entire item to be painted in one working cycle. Do not apply in high winds or direct sunlight to prevent the paint from drying too fast. Fresh paint must be protected from rain. 

The surfaces of metals shall be sanded or rubbed between coats to assure smooth finish and proper adhesion of subsequent coats. All ferrous fittings and accessories shall be painted as well. Apply no paint to operating units where sliding contact of metals is necessary for proper functioning. Brass fittings and handles shall be coated in anti-corrosive film and polished. Avoid lapping of paint on glass, hardware, or other adjoining surfaces. Paint shall be continuously stirred during application.  No thinner shall be used after the paint has been mixed.

Materials

1st Coat
-
Touch-up as per item no 04.504 of Ministry of Public Works and Settlement
2nd Coat
- 
Semi gloss paint as per item no 04.505 of Ministry of Public Works and Settlement and convenient to TS 39 or equivalent
3rd Coat
- 
Semi gloss paint as per item no 04.505 of Ministry of Public Works and Settlement and convenient to TS 39 or equivalent



Colours will be as selected by the Supervisor.

Brush, spatula, sandpaper, solvents, cleaning cloth. 


Measurement and Pricing  

All paintings are measured with the area that the work is performed on.  

All delivery, storage, handling, material and its losses, workmanship, equipment, tools, platforms to reach at heights, profit and indirect costs of work shall be included in the price. 
3.5.13. Roofing 
Extent of the Work

Provide lead roof covering in accordance with the Contract Documents and as specified herein. The Work of this Section includes, but is not necessarily limited to the following:

3.5.13.a
SP.029
New Wooden Trusses+Beams+Rafters on the roof …………m3

3.5.13.b
V.1793

9x2cm Hardwood Panelling of the Roof Ceiling………………m2

3.5.13.c
SP.030

Covering the roof 15 mm water resistant Plywood……………m2

3.5.13.d
SP.031
Laying vapour Barrier …………………………………………… m2

3.5.13.e
SP.032

Heat Insulation with 3+5 cm Bitumen Coated Rock wool ……m2 

3.5.13.f
19022/4

Water Insulation with 2mm PVC based membrane……………m2

3.5.13.g
SP.033

8mm SVR rubber bedding…………………………………………m2

3.5.13.h
V.1818/A

2mm New Lead Covering of the roof ( 30 kg/m2)…………….m2

3.5.13.i
V,1381

Prototype 86x86x250cm Chimneys (Including Metalwork)…pcs

3.5.13.j
SP.034

Double Glazed Skylights with Fixed Blinders ……………….m2

3.5.13.k
SP.035

Double Glazed Skylights with Flaps……………………………m2

Special Technical Specifications of 3.5.1.

3.5.13.a SP.029
New Wooden Trusses+Beams+Rafters on the roof………..m3
This item is concerned with new wooden dome and trusses to be put  that will be put over the Eyvan, cafeteria and service areas. All the new wooden structure will be of walnut in principle. Hovever,  the length of beams may be too long to find in the standard stock of walnut timber in the market.  In this case, laminated walnut elements may be used, not composite way, but all the same in one space. Other purlins and rafters will be of Grade  2 walnut timber, free of cracks, big knots and drastic changes in the pattern. The workshop drawings and the samples of lamination are subject to the approval of the Supervisor. 

The new structure shall be consist of new, distinctively smooth and polished walnut elements, joining to the old with galvanised steel gusset plates with bolts and nuts. Galvanised gusset plates will be user where necessary as seen in the drawings. All wooden elements shall be impregnated with anti-fungal and anti-mould chemicals. The ends of elements should be sealed with waterproofing chemicals or 2mm lead sheets. All elements are to be built to the dimensions, shape, profile and detail given in the drawings. 

All timber used for the roof will be impregnated and fire proofed. The ends of the elements will be waterproofed chemically or with lead plates. 

Materials

Walnut timber elements, 

Laminated walnut beams of the dome (if approved by the Supervisor)  

Galvanized screws, bolts and nuts 

6mm galvanised steel gusset plates  

Measurement and Pricing 

Measurment will be in m3 volume  of timber actually put on the roof.  The unit price shall include material supply, production of the trusses and elements, accessories and connection hardware, placement , material loss, labour, delivery, loading, unloading, working platforms, profit and overheads. 

3.5.13.b  V.1793 9x2 cm Hardwood Panelling of the Roof Ceiling …….………m2
Impregnated and fire proofed roof boards of walnut, 2 cm  thick and 10 cm wide,  shall be laid from inside at right angles to the rafters and parallel to the trusses. Longitudinal joints will be tongue and grove locking,  leaving 1cm canal in between. All boards will be nailed to the rafters with galvanized screws.

The roof boards will be what one will see of the roof cover from inside. Therefore it is one of the most important element of the building. The work will be executed with precision and care by experienced craftsmen. 

The colour of the roof boards will be distinguished from that of the old trusses. The joint of the boards will follow an order. The Supervisor will approve the workshop drawings and will modify the width and thickness if necessary.

Materials

Walnut roof cover, painted and varnished at standard lengths 

Galvanized screws  

Measurement and Pricing 

Measurement will be in m2 area covered with the roof cover. The unit price shall include material supply, instalment, material loss, labour, delivery, loading, unloading, working platforms, profit and overheads. 
3.5.13.c
SP.030
Covering the roof 15 mm water resistant Plywood………m2

15mm thickness plywood pressed with water resistant resins and covered with film both sides will be fixed on rafters joined on the trusses at spaces to the size of the plywood with galvanised nails. The joints of the plywood will be filled with waterproofing putty after the application. 

Plywood covering will follow the restoration of trusses, but the Contractor will continue other layers of the roof when all the trusses repositioned and plywood covering is completed . If requested by the Supervisor, a temporary cover of shingles or like will be laid for rainwater until the lead covering is done. The temporary cover is included in the prices of the roof works and  will not be paid additionally. 

Materials

Walnut roof cover, painted and varnished at standard lengths 

Galvanized screws  

Measurement and Pricing 

Measurement will be in m2 area covered with the roof cover. The unit price shall include material supply, instalment, material loss, labour, delivery, loading, unloading, working platforms, profit and overheads. 

3.5.13.d
SP.031
Laying vapour Barrier …………………………………………… m2

3.5.13.e
SP.032

Heat Insulation with 3+5 cm Bitumen Coated Rock wool ……m2 

3.5.13.f
19022/4

Water Insulation with 2mm PVC based membrane……………m2

3.5.13.g
SP.033

8mm SVR rubber bedding…………………………………………m2

On the plywood a layer of vapour barrier is put. 

30-50 x100-120 rafters will be fixed on the plywood parallel to the slope to create the rib system of the lead roofing. The rafters will be put according to the width of the rock-wool blocks rubber bedding and lead. 

Bitumen coated blocks of rock wool underlay with 3 cm and 5 cm thickness   will be tightly fitted in between the rafters. This material besides being a good insulator and has a high fire retarding and durable enough to hold people walking on the roof.

 A 2mm water insulating PVC based membrane will be applied with heat and follow the profile of the rafters. 

Over the membrane, 8 mm thick SRV scrap rubber sheets will be laid between the rafters to substitute the layer of mud in the old lead application, to serve to hold the lead, protect the water insulation and meet the wood-hammering of the lead.

This part of roofing is a keen process in design and application. If the materials are carefully chosen or ordered to the factories for special dimensions because the quantities will be sufficient, as in the case with SRV bedding and rockwool , a very successful shop work can be achieved.     

Materials

30-50 x100-120 wooden rafters

0.05 mm Vapour barrier in rolls. As per item no 04.735/1 of Ministry of Public Works and Settlement
Rock-wool underlay 3cm  and 5 cm (as per item no 04.734/A 3 and 5 - TS 901 of Ministry of Public Works and Settlement)

2mm water insulating PVC based membrane (as per item no 04.627/A2 of Ministry of Public Works and Settlement
8 mm thick SRV scrap rubber sheets 






Measurement and Pricing
Underlay layers will be measured in m2 as laid.

All materials used for the work, delivery, storage, handling, losses, workmanship, profit and indirect costs of each individual installation shall be included in the price. 
3.5.13.g
V.1818/A

2mm New Lead Covering of the roof ( 30 kg/m2)……….m2

The laying of the lead will be between two rafters which will constitute the rib of the joints of lead sheets. The lead sheets will join to the strips nailed on the rib. Unless authorised otherwise by the Supervisor, lead sheet is only to be fixed with nails at the head of the sheet and 1/3 of one side of the length. Head fixings must be from galvanised steel nails. Under no circumstances may lead upstands against a vertical abutment, or parapet, or along the slope of a roof, be fixed in any way.

All flashings shall be formed of (in lengths) not exceeding 1,5m. Chases in masonry for cover flashings to be at least 40mm deep and 15-20mm wide, thoroughly cleansed of all dust and debris.  Cover flashings to be fixed, unless otherwise specified, with 3 stainless steel screws per 1.5m plugged into back of chase.  

Materials

2 mm. thickness and 1.15 kg weight lead sheets of will be used (30 kg/m2)

Galvanised hard steel nails

Lead sockets.

Measurement and Pricing
The quantity of lead laid will be measured with the roof area (inclined or flat) covered by lead 

All material, delivery, storage, handling, losses, workmanship, profit and indirect costs of each individual installation shall be included in the price. 
3.5.13.i
V.1381

Prototype 86x86x250cm Chimneys (Including Metalwork)…pcs

The prototype chimney will be 86x86x250 cm element of cut stone as in the originals. A metal cap is put by the architect to cover the top and protect it from the rainwater. As a very dominant element of the building, each chimney will be producer as per the drawings and installed in place including the metal work and lead topping.

A sample will be produced and approved by the Supervisor including the workshop drawings shoving the connection of the chimney to the masonry of the building, galvanised metal work, and lead topping.  

Measurement and Pricing
The chimneys are measured in quantity of units prepared an put in place.as per the workshop drawings. All material, delivery, storage, handling, losses, workmanship, scaffolding or movable platforms for work, profit and indirect costs of each individual installation shall be included in the price. 
3.5.13.j
SP.034

 Double Glazed Skylights with Fixed Blinders………………..m2

3.5.13.k   SP.035
  Double Glazed Skylights with Flaps…………………………...m2
There will be skylights with fixed blinders on the Dome and cafeteria. The skylight on the roof of the two wings will have mechanical flaps that can be closed with remote control to decrease the light in the hall.

The frame of the skylight and fixed blinders are special production. They will be made of standard rectangular steel profiles and sheets and will be galvanised after they are produced with electrolysis method. They will be produced according to the designs proposed by the producers based on the approved workshop drawings of the Contractor. The double glazed windows will be installed from the roof by putting a watertight frame over the roof frame. 

The only difference of frames with flaps will be a mechanism that will be placed in the frame (not seen from the ground level) to move the flaps electrically from the ground. 

Tha workshop drawings and samples will be approved by the Supervisor. 





Measurement and Pricing
The skylights are measured in area as prepared an put in place .as per the workshop drawings. All material, delivery, storage, handling, losses, workmanship, scaffolding or movable platforms for work, profit and indirect costs of each individual installation shall be included in the price. 
3.5.14. New Metalworks

Extent of the Work:

New metalwork repairs, fabrication and installation work as indicated on the drawings, as required for the completed Work of this contract, and as specified herein, including, but not limited to, the following:

3.5.14.a
V.0706

Placement of New Iron Tie-rods and Bars………………..kg

3.5.14.b
23.176

Placement of New Steel Beams ………………..……………kg

3.5.14.c
SP.036
New Fences + Rails (Production+ Instalment+Painting)……..m2

Special Technical Specifications of 3.5.14.

3.5.14.a
V.0706

Placement of New Iron Tie-rods and Bars……………..kg
New iron tie-rods and bars shall  be produced at the workshop and welded or riveted at Site to match the original joining technique. The new pieces should be aligned with existing sections ant the surface will have the appearance of work done in blacksmith. Welding marks on joints shall be ground back flush to the original surface. Metalwork shall be made good, prepared for painting and re-assembled ready for the painter. 

Measurement and Pricing
The iron tie-rods and bars are measured in weight of pieces prepared an put in place. All material, delivery, storage, handling, losses, workmanship, scaffolding or movable platforms for work, profit and indirect costs of each individual installation shall be included in the price. 
3.5.14.b    23.176    Placement of New Steel Beams …………………………..…kg
New steel beam in the cafeteria and the ribs of the octagonal pyramidal dome will be of steel, produced according to the workshop drawings.  The steel beam of cafeteria will be oil painted, but  the ribs of the dome will be galvanised and riveted with galvanised bolts and nuts. All iron pieces shall be treated with two layers of brush-on chemically bonding anti-corrosive material against rusting.

Measurement and Pricing
The beams are measured in weight of each piece prepared an put in place. All material, delivery, storage, handling, losses, workmanship, scaffolding or movable platforms for work, profit and indirect costs of each individual installation shall be included in the price. 
3.5.14.c  SP. 036 
New Fences + Rails (Production+ Instalment+Painting)………..m2
New fences and rails shall be fixed in place brought to working order, and prepared ready for painter. Weld marks on joints shall be ground flush back to the surface. Rivets and bolts shall be used as in referenced example.

When the metalwork is fixed to the masonry, the fixings shall be connected to sound substrate; the filling around the fixing bars shall be cleared, shall be patched and left neat and clean. New metalwork as mild steel sections and sheet mild steel (no less than 2mm thickness) to match the dimensions, shape, profile and detail as existing example 

Metalwork shall be fixed in place and prepared ready for the painter. Weld marks on joints shall be ground back flush to the surface. Rivets and bolts shall be used as in referenced example.

All iron pieces shall be treated with two layers of brush-on chemically bonding anti-corrosive rust inhibitor to stabilise and stop rusting.

Measurement and Pricing 
This work is measured by weighing the elements that are removed or its calculation by multiplying the volume of the iron content of the element by 7850 kg/m3.

All delivery, storage, handling, losses, workmanship, profit and indirect costs of each individual dismantling shall be included in the price. 

All iron pieces shall be treated with two layers of brush-on chemically bonding anti-corrosive material against rusting. Cast iron and mild steel to comply with appropriate standards as approved by the Supervisor

3.5.15. Doors and Windows

Extent of the Work:

Provide window and door repairs, fabrication and installation work as indicated on the drawings, as required for the completed Work of this contract, and as specified herein, including, but not limited to, the following:

3.5.15.a
V.2018

Walnut Doors with frame and accessories…………………….m2

3.5.15.b
V.2040

Walnut Windows with frame and fittings……………………….m2

3.5.15.c
SP.037
Fire Resistant Laminate Faced Doors with frame+fittings m2

3.5.15.d
28.133/C

SS Joinery + fitting of Eyvan with double Glazing Glass .m2

3.5.15.e
SP.038

Security glass doors with Photocell …………………………….pcs 

Special Technical Specifications of 3.5.15. 

3.5.15.a
V.2018

Walnut Doors with frame + accessories …………..……m2

3.5.15.b  V.2040
  Walnut Windows with frame + accessories + glazing .m2
New doors and windows of the four one-space units at the courtyard and all other doors and windows opening to the courtyard, will match in dimensions, shape, profile and details of the existing examples in the caravanserai. The production drawings of the manufacturer will be approved by the Supervisor   before production.  

New doors and windows shall be prepared at manufacturer’s with frames, accessories, glasses and varnish, to be fixed and brought to working order during assembling in place. Brass fittings and hardware will be used in assemble.  4+ 4 mm double glazing glass of the windows will be placed with puttying. All new wood shall be impregnated by an approved preservative and varnished. 

Materials

Grade 1 walnut timber 
Brass fittings, screws and nails.

Ironmongery 

4+4 mm double glazing 

Preservative and varnish 

Accessories 

Measurement and Pricing
The joinery shall be measured by area of the opening including the frame.  All accessories (ironmongery, fixings, seals, preservative treatment etc.)  wood treatment, varnishing and glazing are included. Also, all delivery, storage, handling, losses, workmanship, profit and indirect costs of each individual installation and dismantling shall be included in the price

3.5.15.c
SP.037
Fire Resistant Laminate Facing Doors with frame+fittings m2

Door trunk shall be fabricated 10/10 mm painted galvanised steel. Frame shall be with anchorage and 20610 heat stopper. Fire resistant doors shall have 45 minutes fire resistance and smoke proof wicks, panic bar and hydraulic door closer. Assembly of fire resistant door shall be realised in accordance with details prepared by the manufacturer, and approved by the Supervisor.  Fire resistant doors must be tested according to BS 476 part 22 or equivalent.
Measurement and Pricing 
Unit price of doors  is measured as m2 area . The unit price shall include all material delivery, handling, material losses, workmanship, scaffolding and other auxiliary appliances, accessories, profit and indirect costs .

3.5.15.d
28.133/C
SS Joinery+fitting of Eyvan with double Glazing Glass……m2

The joinery of the Eyvan will be of stainless steel, fully sanded to matte-surface, fully welded at the joints and chosen from as slender profiles as possible. The stainless steel joinery shall be stabilised by steel elements passing through inside as reinforcement over the door opening. If necessary, and foreseen by the manufacturer, reinforcement will be made in other parts too. The windows will be 4+6 mm double glazing. 

The production and assembly of The stainless steel joinery with the sliding door with photocell shall be realised in accordance with the details prepared by the manufacturer, approved by the Supervisor. Test reports providing the quality of the material will be submitted to the Supervisor.

The joint of the joinery with the arches of the Eyvan will have a space of minimum 20mm for movements like wind, to be fully sealed airtight with elastic mastics. The manufacturer will assume a guarantee period not less than 2 years.   

Measurement and Pricing 
This joinery is measured as m2 area. The unit price shall include all material of joinery and double glazed glass, delivery, handling, material losses, workmanship, scaffolding and other auxiliary appliances, accessories, profit and indirect costs .

3.5.15.e  SP.038
Security glass doors with Photocell………………………...pcs
Photocell doors will be used at the entrance of the Eyvan and cafeteria. Two leaves photocell doors with 4.4 laminated window and that does not require blind frame shall have a mechanism in 4000 mm length as 2000 mm door assembly space, 2300 mm door assembly height with 1.4 m/sec opening speed, 70% of the opening speed as closing speed, 0.1 m/sec stopping speed duration of open-stay adjustable between 0-10 sec, maximum bearing capacity 160 kg / wings.

Photocell door shall have 2 infrared radars, 1 manual lock, 1 set of photocell and 1 bottom panel. Engine, control units, electronic parts, wheels and connection system, door trunk and cover shall be fully imported. 

All stainless steel joinery shall be stabilised by steel elements passing through inside as reinforcement. In all connection details, wicks and brush system shall be provided for tightness. 

Assembly of the sliding door with photocell shall be realised in accordance with the details prepared by the manufacturer, approved by the Supervisor. Test reports providing the quality of the material will be submitted to the Supervisor.

Measurement and Pricing 
This product is measured by in number of each leaf of door. The unit price shall include all material, delivery, , handling, material losses, workmanship, scaffolding and other auxiliary appliances, accessories, profit and indirect costs .

3.5.16. Finishes

The works covered in this section shall include but not limited to the following miscellaneous items which do not have a relation or continuity with each other: :
3.5.16.a
SP.039 

Varnished Walnut Veneered Wall Panels …. ……………m2

3.5.16.b
SP.040

Frosted Glass Floors on Steel Structure in Cafeteria….m2

3.5.16.c
SP.041
Galvanised Steel Flag posts………………………………… pcs

3.5.16.d
SP.042

Interior Signage……………………………………….…………..ls 

3.5.16.e
SP.043

Exterior Signage with Illumination……………………………ls

3.5.16.f
SP.044

Courtyard Landscaping……………………………….………..m2

Special Technical Specifications of 3.5.16.
3.5.16.a  SP.039
 Varnished Walnut Veneered Panels ……….. …………….m2

Apart from those that will be provided with furnishing, varnished walnut veneered panels (V W V P) will be used as demountable separators as a part of the restoration and refurbishment. The Contractor will provide a certain quantity of the panels and mounting mechanism within the works of the project. 
VWVP panels will be made of a frame, glass wool insulation and varnished walnut veneered plywood cover. VWVP will be used at three locations and produced accordingly:

Type 1. 
As demountable separators between compartments to be created horizontal to the width of the wings of the Eyvan, covering the distance between the floor and the trusses. The panels will be carried on wheels and placed on tie-ropes screwed between the pillars and the wall with fireplaces.

Type 2.
As seperators along the arcade with fireplaces in both wings. The panels will be carried on wheels and placed on the profile along the platform edge and the middle tie beam of the stone or wooden columns of the arcades .

Type 3.
As seperators between pillars along the animal feeding canals in the middle of wings. The panels will be hanged on rails from the tie beam at the top covering the distance to the feeding canals  in the middle of the wings.

Measurement and Pricing
The panels shall be measured by area they close. The price will include the purchasing (or importing) of the unit element, delivery to the site, storage, handling, erection, rope and all other material, accessories and workmanship, profit and indirect costs of each individual installation. 

3.5.16.b
SP.040

Frosted Glass Floors on Steel Structure in Cafeteria….m2

The excavations on the floor of the cafeteria have revealed different usage and changes in different times. The Protection Board of Edirne have decided to preserve and exhibit these findings about the past of the Ekmekcizade Caravanserai. 55 m2 of the Cafeteria floor will become the horizontal showcase of the excavations in two 5.00 x 5.50 m sections by covering the top with strong glass. 

The sides of the showcase will be built with 20 cm reinforced concrete walls. The steel frame for glass floor is divided into a 1.25 m grid and placed on this opening with round steel columns to hold the centre. The glass floor will be an agglomeration of 3 layers of 10 mm tempered glass with 2 layers of mica in between for security. 
The showcase will be illuminated and have ventilation of outside air to prevent condensation and dampness. The floor the height will enable entering in for cleaning, maintenance and disinfection  that it will be raised  if necessary. 



Measurement and Pricing

The measurement of the glass floor will be of gross area of the opening. The price will include construction of reinforced concrete pool of the showcase, steel frame and columns to hold the glass floor and special sheets of glass. The price will cover purchasing (or importing) of the products, delivery to the site, storage, handling, all costs of making a foundation and base, erection and all other material and workmanship, profit and indirect costs of each individual installation shall be included in the price. 

3.5.16.c
SP.041
Galvanised Steel Flag posts………………………………… pcs

10 (ten) flag-posts of galvanised steel with hexagonal or round cross-section and minimum 10 m height will be placed at the Court,  front of the rooms on two side of the Eyvan. The poles will be bolted to the bases made according to the instructions of the producer. The product will be approved by the Supervisor before purchase. 



Measurement and Pricing
The measurement of the work will be for each unit element, including purchasing (or importing) of the product, delivery to the site, storage, handling, all costs of making a foundation and base, erection, rope and all other material and workmanship, profit and indirect costs of each individual installation shall be included in the price. 


3.5.16.d
SP.042

Interior Signage…………… ………………………………….ls 

Signage of facilities, direction, emergency and points of service (like information joint) will be obtained by the Contractor and installed according to a protocol prepared by the Supervisor and Contractor towards the end of the works and approved by the Contracting Authority. In the protocol, types and alternatives of the design of the signs, material, illumination, installment  and other options will be documented. 



Measurement and Pricing
The measurement of this work is a lump-sum price including all costs of purchasing (or importing) of the product, delivery to the site, storage, handling, all costs of installment and all other material and workmanship, profit and indirect costs of each individual installation shall be included in the price. 

3.5.16.e
SP.043
Exterior Signage (Some Illuminated) …………………..…ls

The Contractor shall supply, erect and maintain (refer 3.3.20.) four (4) signboards size 1.8m x 1.5m at locations to be determined by the Supervisor within one month after the commencement of the works. The signboards shall bear the logos of the European Commission, referring to the Cross Border Co-operation Programme between Turkey and Bulgaria and other announcements requested by the Beneficiary. The design and lettering of the signboards shall be according to instructions provided by the Supervisor. Two of the project signboards will be illuminated at night by spot lighting and other two will be used in two sides, but without any  illumination. Since  the signboards will be the property of the Beneficiary, at the end of the restoration works, they will not be removed, but utilised as the signboards of the Culture and Trade Centre of Ekmekcizade Caravanserai by the Beneficiary. 



 Measurement and Pricing
The measurement of this work is a lump-sum price covering the four signboards including all costs of purchasing or producing, delivery to the locations, handling, all costs of installment and all other material and workmanship, relavant work and expenditure of obtaining permission for placement and illumination from the authorities, all fees paid for occupation and all costs maintanance during the construction period, profit and indirect costs shall be included in the price. 

3.5.16.f
SP.044

Landscaping of the Courtyard ……………………………….m2

Extend of the Work 

The works covered in this section shall include but not limited to :

- the supply,  transport,  storage , delivery, assembly,  erection,  fixing, and proper use of top-soil, filling materials, fertilisers, planting materials including trees, shrubs, ground covering plants, flowers, etc. 

- the final clearance and levelling of the ground for landscaping, spreading, levelling and rolling of the topsoil, excavation and back filling of the tree pits,

- construction of all necessary foundations , barriers, borders 

- the planting of trees shrubs, flowers and maintenance of all completed landscape and reinstatement of losses and defaults, 

- transport of labour, material and debris out of the Site necessary for execution of the relevant work, cleaning and all incidentals necessary to complete the work , 

- building a children playground of 60 m2 and installment of necessary playground equipment that are jointly chosen by the Supervisor and the Contractor,

- building of a shallow pool  out of stone used in the building,  5.00 x 5.00 m in dimentions with 50 cm depth and 1m splashing sidings around it. (The equipment of the pool will not be a part of this item, but included in the sanitary works.) 

- 20 sitting elements provided by the Beneficiary  will be placed in the courtyard by the Contractor.  

The 1675 m2 of courtyard proper will have 600 m2 of it covered with paving as referred in item 3.5.10. f in this section. The pool will cover 75 m2. The remaining 1000 m2 will be covered with plantation and grass. 

An average of one tree for each 100 m2 courtyard area, consequently at least 17 trees will be planted. They will be minimum 3 year old, with height of the stem not less than 150cm of the following types that grow in Edirne region :

- cypress 



(cupressus )

- plane tree


(platanus orientalis)

- oak tree



(quercus)

- linden tree


(tilia europaea)

- walnut



(juglans regia)

- maple tree


(acer)


- chestnut tree

(castanea)

- juniper



(juniperus communis)



 

The type of the trees will be chosen by the landscape architect of the Contractor according their availability and design. Existing grown up trees has been offered from the state arboretum by the Beneficiary for transplanting, provided that the Contractor will assume the responsibility of digging them out, transporting and transplanting. 

An average one shrub for every 50 m2 of the courtyard proper, consequently minimum 35 shrubs of the following types will be planted in the Courtyard :

- abrovitea


(thuya)

- lipustrum


(lipustrum)

- rose




(rosa)

- ligustrum


(ligustrum) 

20 m2 of the planting area will be covered with ground covering plants at an average of 16 units per square meter. Consequently, 320 of them will be planted.

   

The existing topsoil of the site will be removed according to excavation plans proposed by the Contractor and approved by the Supervisor. A portion of this topsoil may be stored in the courtyard for the use of landscaping. The existing portion and those brought from outside will be freed from roots, stones and other undesirable materials before spreading evenly spread at locations shown in the project.. The Contractor will be responsible to prevent erosion, contamination, washing away or loss of it by the wind. 

The planting of trees, shrubs will continue after the preparation of the land. The distance of trees from the buildings and the arcade will not be less than 6 meters. The plants will be free of disease, insects, defects and physical damage. Excavation of tree pits shall be in suitable depth from the finished level of the courtyard and at diameter required for the particular plant. The trees will be fixed on the sides with ropes and supports to prevent damage of wind or accidents.

 All trees and shrubs will be well watered at planting and afterward, required maintenance shall be carried out to keep the trees in good condition until the project is completed. Any tree or shrub will be renewed if they prove to have no chance to survive. 

It is the responsibility of the Contractor to carry out the landscaping at an appropriate season and weather conditions. All landscaping work will be carried out to the satisfaction of the Supervisor.



 Measurement and Pricing
The measurement of landscaping work is the area of courtyard prepared  with relavent techniques and and covered with landscaping elements like plants as described in the Extend of Works  in the beginning of this item. It must be noted that the initial overall levelling, back filling and compaction of the Courtyard is related to and will be paid according to the item  3.5.2 a and 3.5.2.c..No payment will be made seperately for the topsoil as a material, for its preparation, its filling and compaction for the landscaping purposes.

All delivery, storage, handling, losses, workmanship, profit and indirect costs of each individual installation and dismantling shall be included in the price.
3.5.17. MECHANICAL WORKS

3.5.17.1. Sewerage

Extent of the Work:

Perform infrastructure works repairs, fabrication and installation work as indicated on the drawings, as required for the completed Work of this contract, and as specified herein, including, but not limited to, the following:

a. Piping installation

b. Block sewer connections

This section covers solid wall polyvinyl chloride (PVC) gravity sewer pipe and fittings to be furnished complete with all jointing materials and appurtenances.

Perform all work in accordance with the general conditions.  Provide materials, labour, equipment and services necessary to furnish, deliver and install all work of this Section as shown on the Drawings and as per the Technical Specifications.

3.5.17.1. a. Piping installation
Lateral displacement of the pipe will be prevented during embedment operations. Pipe will not be laid in water, nor under unsuitable weather or trench conditions.

Pipe laying will begin at the lowest elevation with bell ends facing the direction of laying except when reverse laying is permitted by the Supervisor.

Whenever pipe laying is stopped, the open end of the pipe will be closed with and end board closely fitting the end of the pipe, to keep sand and earth out of the pipe. The end board will have severally small holes near the centre to permit water to enter the pipe and prevent flotation in the event of flooding of the trench. Pipes will be prevented from direct sunlight after laid into the trench.

All joint preparation and jointing operations will comply with the instructions and recommendations of the pipe manufacturer. Immediately before joints are pushed together, all joint surfaces will be coated with the lubricant furnished with the pipe. The position and condition of each rubber gasket (unbonded gaskets) will be checked with a feeler after the joint is completed.

Concrete encasement will be installed where indicated on the drawings. Each reach of sewer will meet the requirements of the following acceptance tests. All defects will be repaired to the satisfaction of the Supervisor. Unless otherwise indicated on the drawings, each section of sewer line between manholes will be straight and uniformly graded. Each such section will be lamped by the Supervisor. The Contractor will furnish suitable assistants to assist the Supervisor.

An exfiltration test will be conducted on each segment of sewer between manholes. The first line between manholes will be tested before backfilling and before any sewer pipe is installed in the remainder of the work. Thereafter, exfiltration testing will be done after backfilling, and individual or multiple segments may be tested at the option of the Supervisor. Exfiltration tests will be conducted by blocking off all manhole openings except those connecting with the segment being tested, filling the line, and the water required to maintain a constant level in the manholes. Each manhole will be subjected to at least one exfiltration test. During exfiltration test, the water depth above the pipe invert at the lower end will be at least to the elevation of the ground surface, unless otherwise specified. The maximum depth at the lower end will not exceed 7 meters and the minimum depth at the upper end will be at least 1.5 m above the crown of the pipe or 1.5 m above groundwater elevation, whichever is higher. The total exfiltration will not exceed 750 litres per 25 mm of nominal diameter of pipe per 1600 meters length of pipe per day for each segment tested. For purposes of determining maximum allowable leakage, nominal diameter and depth of manholes will be included. The exfiltration tests will be maintained on each segment for at least 2 hours and as much longer as necessary, in the opinion of the Supervisor, to locate all leaks. The Contractor will provide, at his own expense, all necessary piping between the segment to be tested and the source of water supply, and all labour, equipment, and materials required for the tests. The methods used and the time of conducting exfiltration tests will be acceptable to the Supervisor.

If, at any time prior to taking over certificate stipulated in the General Conditions, infiltration exceeds 750 litres per 25 mm of nominal diameter of pipe per 1600 meters in length of sewer per day, the Contractor will locate the leaks and make repairs as necessary to reduce infiltration acceptable to the Supervisor.

Materials

Pipes: 150 mm through 200 mm in accordance with ASTM D3034, SDR 35, Cell Classification 12454-B or 12454-C, or equivalent Turkish standard. TS 275 Tubes and socket fittings of rigid PVC pipes for sewer systems. TS 2175 Tubes and rigid PVC sewer pipes, tubes and socket fittings.

Joints: Bell-and-Spigot joints ASTM D3212, integral bell push-on type elastomeric gasket joints, or equivalent Turkish standard.

Grouted connections to cast-in-place concrete manholes: Rubber ring water stop.
Measurement: 

The installed piping will be measured by length of pipes installed in meters.

3.5.17.1. b. Block sewer connections
The block connection branches or laterals will have a minimum diameter of 150 mm, but larger connections can be required in special cases as directed by the Supervisor. The laterals will be laid in gradients 1 to 5 or 1 to 100 as directed by the street sewer and property manhole outlets. Where the street sewers are excessively deep “vertical/horizontal” connection will be required. The branch from junction will point towards the property to be connected, to form a way with an angle to street sewer. The topmost of vertical riser pipe will be to a level of 100 cm below the level of the road or the sidewalk. The vertical riser sections of pipes will be encased with a minimum 15 cm thick concrete. The encasement will begin at a level of 15 cm below the invert of the special junction. Great care has to be taken during the concrete placement to avoid the entrance of concrete into the pipes. A “50 x 50 x 10 cm” precast concrete slab should be provided over the top of the vertical riser before paving of the road surface.

The lateral pipes having less than 100 cm cover will completely be encased by concrete. The encasing thickness will be at least 15 cm everywhere around the barrel of lateral. No pressure test is applicable to building connection laterals. Therefore, plugs on the Y’s will be used during the leakage tests of the sewers. Each connection will be carefully examined by the Supervisor, for any defect. However the Contractor is required to provide physical evidence (e.g. passing of water, light) to satisfy that every block connection is clear, free of debris or concrete and free of any matter which may cause a blockage.

The Contractor will keep accurate and detailed records, showing the positions, levels, depths and directions of the building connection pipes, as well as the positioning, depths and sizes of the property manholes. The Contractor will take into consideration the requests from the Supervisor with regard to the compatibility of the data sheets.

The ends of future connections, and other pipes not required for immediate use will be sealed up. The position of the sealed ends and junctions will also be recorded and will be marked by posts and boards in field, indicating the pipe size and its depth below the kerb. The information will also be painted on the kerbs.

Materials

Pipe branches Y pieces: 150 mm through 200 mm in accordance with ASTM D3034, SDR 35, Cell Classification 12454-B or 12454-C, or equivalent Turkish standard. TS 275 Tubes and socket fittings of rigid PVC pipes for sewer systems. TS 2175 Tubes and rigid PVC sewer pipes, tubes and socket fittings.

Measurement: 

The installed boiler room shall be measured by length of pipes installed in meters.

3.5.17.2.  Rainwater Disposal System

Extent of the Work:

Provide all elements of rainwater disposal system, flashing, trim and sheet metal Work as indicated on the Facade Drawings and Generic or Specific Details, as required for the completed work, and as specified herein. The Work shall include, but is not necessarily limited to, the following:

a. New metal down-pipes

3.5.17.2.a. New metal down-pipes

Down-pipes shall be made of No10 lead sheets in circular section of 80 mm inner diameter. The edges of sheets shall be overlapped 1.5 cm and soldered. Both ends of the pipes shall be double beaded 10 cm away from the edges. Pipes will be inserted into one another up to the beads and to the spigots on the eaves. Where there is an overhanging eaves down-pipes shall have %20 sloped sections up to the wall surface. Down-pipes shall be fixed on to the wall surface with galvanized steel clips of 3x20 mm cross section and galvanized steel nuts and bolts of suitable size.

The last section of the down-pipes 100 cm length up from ground level will be in cast-iron of 92 mm inner diameter to receive the lead pipes. There will be outlets at the end of cast-iron section of the down-pipes bent 10 cm above the ground level with an extension of at least 10 cm. The outlet positioning should be arranged for suitable free flow to the nearby drains. The outlet positioning and the cast-iron section shall be selected with the approval of the Supervisor.

Materials

No 10 and No 12 zinc sheets will be used.

Cast-iron 100 cm length pipe sections as approved by the Supervisor samples presented by the Contractor.

All fixings should be galvanized steel.

Solder (TS 677)

Measurement: 

The down-pipe will be measured by length, sloped sections will be doubled.

Cast-iron pipe sections will be measured by item.

3.5.17.3. Water Supply

Extent of the Work:

Perform mechanical works repairs, fabrication and installation work as indicated on the drawings, as required for the completed Work of this contract, and as specified herein, including, but not limited to, the following:

a. Piping installation (1/2 inch through 64 inch)

b. Piping installation (80 mm through 150 mm)

c. Domestic water booster pumps

d. Expansion tanks

e. Valves installation

f. Cleaning and disinfection
This section covers ½ inch through 150 mm and larger buried Polyvinyl Chloride (PVC) pressure pipe. PVC pressure pipe will be furnished complete with all fittings, jointing materials, anchors, blocking, encasement and other necessary appurtenances. 

Perform all work in accordance with the general conditions.  Provide materials, labour, equipment and services necessary to furnish, deliver and install all work of this Section as shown on the Drawings and as per the Technical Specifications.

3.5.17.3. a. Piping installation (1/2 inch through 64 inch)
Pipe will be laid with bell ends facing the direction of laying except when reverse laying is specifically permitted by the Supervisor. Foreign matter will be prevented from entering the pipe during and after installation. Whenever pipe laying is stopped, the open end of the line will be sealed with a watertight plug. All water in the trench will be removed prior to removing the plug. Pipe will be kept shaded and as cool as possible during installation and will be covered with backfill immediately after installation. Conductive tracer will be buried above all PVC pipe, not more than 45 cm below the ground surface. The interior of all pipe and fittings will be thoroughly cleaned before installation and will be kept clean until the work has been accepted. Piping will be laid to the lines and grades indicated on the detailed drawings. Pipelines or runs intended to be straight will be laid straight. Deflections from a straight line or grade will not exceed the maximum deflections specified by the manufacturer. Unless otherwise specified or indicated on the drawings, and subject to the acceptance of the Supervisor, either shorter pipe sections or fittings will be installed as required to maintain the indicated alignment or grade.

All fittings will be suitable with the pipe in terms of pressure requirements and AWWA C 906 codes. Mechanical joining with the adapter will be used if the electro-fusion or butt-fusion method cannot be used.

Special care will be taken to prevent contamination of potable water lines when de-watering, cutting into, and making connections with existing pipe. No trench water, mud, or other contaminating substances will be permitted to enter the lines. The interior of all pipe, fittings and valves installed in such connections will be thoroughly cleaned and then swabbed with, or dipped in, chlorine solution having a chlorine content of 200 milligrams per litre.

All bell and spigot or all-bell tees, Y branches, bends deflecting 11-1/4 degrees or more, valves, and plugs which are installed in piping will be provided with suitable reaction blocking, anchors, joint harness or other acceptable means for preventing movement of the pipe caused by internal pressure.

After installation, pipeline will be tested for defective workmanship and materials by being subjected to hydrostatic pressure test as specified in the pressure testing section. All PVC piping will be watertight and free from leaks. Each leak which is discovered within the defects liability period, will be repaired by and at the expense of the Contractor. After installation, PVC piping will be cleaned and disinfected as specified.

After the section of line to be tested has been filled with water, the specified test pressure as indicated below will be applied and maintained without interruption for the duration of the pressure test. The duration of the pressure test will be 2 hours plus the additional time required by the Supervisor to permit examination of all piping under test. Unless otherwise noted, pipelines will be subjected to the following test pressures:

	Piping System
	Material
	Hydrostatic test pressure

	Distribution network
	PE
	10 Bar

	Main Lines (Pumping, gravity)
	PE
	10 Bar, 16 Bar, 20 Bar


The following test procedures will be observed:

a.
The water line: The water line will be pressure tested by closing valves, providing bulkheads and applying the specified to the hydrant valves.

b.
Hydrant valves: All hydrant valves will be closed during pressure testing so that the test pressure is not applied to the hydrant valves.

Materials

Pipe: AWWA C 901; AWWA C 906.

Fittings: PE: AWWA C 906, ASTM suitable with ASTM D 3350..

PE to PE: Electro-fusion or butt-fusion welded.

Conductive tracer: Detection tape, 75 mm wide; aluminium foil core 0.5 mm thick; encased in a protective, inert, plastic jacket; 350 Kgf/cm2 min tensile strength; 11 kg per km min weight; colour coded in accordance with APWA Uniform Colour Code. Allen Systems “Detecttape”, Lineguard “Type III”, or Reef Industries “Terra Tape D”.

Measurement: 

The installed piping will be measured by length of pipes installed in meters.

3.5.17.3.b. Piping installation (80 mm through 150 mm)

Pipe will be laid with bell ends facing the direction of laying except when reverse laying is specifically permitted by the Supervisor. Foreign matter will be prevented from entering the pipe during and after installation. Whenever pipe laying is stopped, the open end of the line will be sealed with a watertight plug. All water in the trench will be removed prior to removing the plug. Pipe will be kept shaded and as cool as possible during installation and will be covered with backfill immediately after installation. Conductive tracer will be buried above all PVC pipe, not more than 45 cm below the ground surface. The interior of all pipe and fittings will be thoroughly cleaned before installation and will be kept clean until the work has been accepted. Piping will be laid to the lines and grades indicated on the detailed drawings. Pipelines or runs intended to be straight will be laid straight. Deflections from a straight line or grade will not exceed the maximum deflections specified by the manufacturer. Unless otherwise specified or indicated on the drawings, and subject to the acceptance of the Supervisor, either shorter pipe sections or fittings will be installed as required to maintain the indicated alignment or grade.

Cutting will comply with the pipe manufacturer’s recommendations and Chapter 7 of AWWA Manual M23. Cuts will be smooth, straight, and at right angles to the pipe axis. After cutting, the end of the pipe will be dressed to remove all roughness and sharp corners and bevelled in accordance with the manufacturer’s instructions. Jointing operations will conform to the instructions and recommendations of the pipe manufacturer. All joint surfaces of joints with gasket will be lubricated immediately before the joint is completed. Gaskets and lubricants will be as supplied by pipe manufacturer, be suitable for use in potable water, be compatible with the pipe materials, be stored in closed containers and be kept clean. Each spigot will be suitably bevelled to facilitate assembly.

Special care will be taken to prevent contamination of potable water lines when de-watering, cutting into, and making connections with existing pipe. No trench water, mud, or other contaminating substances will be permitted to enter the lines. The interior of all pipe, fittings and valves installed in such connections will be thoroughly cleaned and then swabbed with, or dipped in, chlorine solution having a chlorine content of 200 milligrams per litre.

All bell and spigot or all-bell tees, Y branches, bends deflecting 11-1/4 degrees or more, valves, and plugs which are installed in piping will be provided with suitable reaction blocking, anchors, joint harness or other acceptable means for preventing movement of the pipe caused by internal pressure.

After installation, pipeline will be tested for defective workmanship and materials by being subjected to hydrostatic pressure test as specified in the pressure testing section. All PVC piping will be watertight and free from leaks. Each leak which is discovered within the defects liability period, will be repaired by and at the expense of the Contractor. After installation, PVC piping will be cleaned and disinfected as specified in IsdWS 104 of this technical specifications.

After the section of line to be tested has been filled with water, the specified test pressure as indicated below will be applied and maintained without interruption for the duration of the pressure test. The duration of the pressure test will be 2 hours plus the additional time required by the Supervisor to permit examination of all piping under test. Unless otherwise noted, pipelines will be subjected to the following test pressures:

	Piping System
	Material
	Hydrostatic test pressure

	
	PVC
	10 Bar


The following test procedures will be observed:

a.
The water line: The water line will be pressure tested by closing valves, providing bulkheads and applying the specified to the hydrant valves.

b.
Hydrant valves: All hydrant valves will be closed during pressure testing so that the test pressure is not applied to the hydrant valves.

Materials

Pipe: AWWA C900; pressure class, DR as specified herein.

Fittings: Cast iron; ANSI/AWWA C110/A21.10,250 psi pressure rating, except shorter laying lengths will be acceptable.

Joints: Solvent welded joints should not be used. All joints should be stab type, with elastomeric gaskets.

PVC to PVC: AWWA C900, stab type, with elastomeric gaskets. Gaskets will be synthetic rubber. Natural rubber will not be acceptable.

Conductive tracer: Detection tape, 75 mm wide; aluminium foil core 0.5 mm thick; encased in a protective, inert, plastic jacket; 350 Kgf/cm2 min tensile strength; 11 kg per km min weight; colour coded in accordance with APWA Uniform Colour Code. Allen Systems “Detecttape”, Lineguard “Type III”, or Reef Industries “Terra Tape D”.

The exterior and interior surfaces of cast iron fittings will be coated with a bituminous coating.

Measurement: 

The installed piping will be measured by length of pipes installed in meters.

3.5.17.3.c. Domestic water booster pumps

General: 


Factory packaged duplex (triplex) domestic water booster pumps with all components fully frame mounted, piped, painted, wired and tested at factory.

Type:  


Vertical close-coupled end suction pumps, 125 psig maximum working pressure at operating temperature of 225oF.  Continuous. The manufacturer shall certify all pump ratings. All pumps to operate without excessive noise or vibration.

Casings:  


Top pullout design with gray iron volute, back plate and bronze wearing rings.

Impellers:  


Brass or bronze, keyed to the shaft, single suction enclosed type, hydraulically and dynamically balanced.

Shafts:  


Stainless or carbon steel with stainless steel or bronze sleeve, integral thrust collar.

Seals: 


Mechanical type, carbon rotating against a stationary ceramic seat, 225°F maximum continuous operating temperature.

Motors: 


Provide pumps with open drip proof motor sized for non-overloading over the entire pump curve.  Furnish each pump and motor with a nameplate giving the manufacturer's name, serial number of pump, capacity in GPM and head in feet at design condition, horsepower, voltage, frequency, speed and full load current.

Pressure Regulating Valves: 


Cast iron body, bronze fitted, hydraulically operated, pilot controlled diaphragm globe type combination pressure regulating non-slam check valve at each pump discharge.

Isolation Valves: 


Butterfly or ball valves at inlet and outlet of each pump.

Manifold Piping: 


Galvanized schedule 40 steel flexible suction and discharge braided pipe connectors, suction and discharge pressure gauges and common thermal relief valve piped to floor drain.

Controls: 


Current sensing control mounted in UL labeled NEMA 1 control panel with the following components: magnetic across the line motor starters with 3 leg overload protection and external resets, starter failure interlocks, H-O-A switches for each pump, single door interlocked disconnect with individual fuses, control circuit transformer with protected secondary, time delays, minimum run timers, adjustable solid state current sensing relays, low suction pressure cutout, pump 2 & 3 automatic alternation, high suction pressure shutdown, 2 sensor differential temperature no-flow shutdown, operating and warning lights, warning alarm.

3.5.17.3.d. Expansion tanks
Vertical steel pre-charged hydro-pneumatic expansion tank, 125 psi ASME labelled construction, complete with replaceable flexible butyl rubber bladder, system connection fitting, Schrader type air charge fitting, steel base ring stand, factory prime and enamel painted exterior finish, ASME relief valve. Materials exposed to water to be NSF or FDA approved for potable water service. 

Hose Reels:

Hose reels shall be of fixed or swing-out type to suit the site installation conditions.

The construction, testing, performance, working pressure, etc. shall be to FSD

Requirements. The length of hose shall be 30 m and bore 19 mm unless otherwise

specified.

Drums shall be constructed of diecast light alloy, hydraulically balanced, free from

denting and twisting, and finished in red enamel. The hub and shaft shall be of

brass, fitted with a device to prevent overrun of the hose, having a glandless centre

seal. The entire assembly shall be drip free. Hoses shall be of reinforced rubber or

P.V.C. tubing approved by the Fire Services Department and shall be fitted with a

copper alloy nozzle having slow-closure type lever-operated cock.

A hose guide complete with nylon or similar runners shall be provided adjacent to

fixed type hose reels to enable the hose to be run out in any direction as required.

For the wall fixed pattern, wall mounting brackets of substantial construction

capable of supporting the entire weight of the hose reel and tubing are required.

For the swing-out pattern, the support brackets and the swing-out arm shall be so

designed as to enable the whole hose reel assembly be swung through 180o in a

horizontal plan.

Each hose reel nozzle shall be housed inside a metal box. The box shall be

fabricated from sheet metal not less than 0.8 mm thick with a hinged door with

glass front. Cabinets for the housing of fire service inlets, hydrant outlets and hose reels will be provided by the Building Contractor. The Contractor shall furnish all necessary information to enable these cabinets to be designed and constructed including proposed dimensions for the cabinets and the dimensions, weights, etc. of the equipment supplied by him. All information supplied shall be based on BS 5041

Part 4. Where hose reels are located in recesses to which doors are fitted, the doors shall bear the words “FIRE HOSE REEL” in both English and Turkish  characters

prominently and easily identifiable from all lines of sight in the surrounding. Hose reel cabinets fitted with doors shall not be locked and shall be easily identified and opened in time of emergency.

Tanks and Water Pumps

Tanks and pumps shall comply with Section B4.

Two sets of automatic fire pumps, one as duty and one as standby, each capable of

delivering the required flow and pressure as required by the Code of Practice for

Fire Services Installations and Equipment.

The fixed fire pump for fire hydrant and hose reel system shall be actuated by the

manual fire call point and shall continue to run until stop manually with start/stop

buttons. Should the duty pump fail to operate within 15 seconds the standby pump

shall be energized to become the duty pumps.

The hydrant and hose reel systems shall be permanently primed with water. If the

fire service water tank is located below the highest hydrant outlet or hose reel, a

jocking pump shall be provided to maintain an adequate pressure for the entire

system. The jockey pump shall be set to operate at 95% of the required system

pressure and shall be stopped when the system pressure is restored to 100% level.

Interlock shall be provided such that the jockey pump shall be stopped when the

fire pump is put into operation.

The fire pumps for the street hydrant system shall be actuated by a flow switch.

Should the duty pump fail to operate within 15 seconds the standby pump shall be

energized to become the duty pump.

3.5.17.3.e. Valves Installation
All valves, spindles and handwheels will be positioned to give sufficient clearance for operational personnel. It will be possible either to remove and replace or to recondition seats, gates or gland packings which will be accessible without removal of the valve from the pipework or, in the case of power operated valves, without removal of the actuator from the valve. Valves buried or installed in underground chambers where access to a handwheel would be impractical will be operated by means of extension spindles and/or keys. The operating gear of all valves will be such that they can be opened and closed by one person against an unbalanced head 15% in excess of the maximum specified service value and any gearing will be such as to permit manual operation in a reasonable time and not to exceed a required rim pull of 35 kg. All hanwheels will be arranged to run in a clockwise direction to close the valve. Direction of rotation for opening and closing will be indicated on the handwheels. Valve bodies, d,scs and wedges will be of cast iron, with facing rings, seating rings, wedge nut and other trim of corrosion resistant bronze. The valve stem, thrust washers, screws, nuts and other components exposed to the water will be of a corrosion resistant grade of bronze or stainless steel. Valve bodies and other components of plastic or non-metalic materials will be compatible with the fluid being handled.

Gate valves will have good quality cast iron bodies, high tensile brass spindles, gun-metal nuts, wedge gates with gun-metal faces and seats, bronze gland and bonnets fitted with soft packing glands. Valves greater than 400 mm diameter will have detachable bolted covers for inspection, cleaning and flushing purposes. Valves will be provided with renewable seats and it will be possible to remove the valve body from the pipework. The gate face rings will be screwed into the gate or alternatively securely pegged over the full circumference. Unless otherwise detailed on the drawings, gate valves in chambers, and other similar locations will be provided with handwheels. Valves which are to be buried in the ground will be provided with extension spindles, preotection tubes, spindle caps, spindle supports and surface boxes. Each valve will be tested in accordance with the requirements of TS 457 or the relevant DIN, ope-ended in each direction.

Valve chambers and other similarities, covers and frames will be manufactured and installed as shown on drawings. Block connections will comprise of pipe branches starting from water supply street pipes and ending at the building meter box. The block connection branches will be blue polyethylene pipes complying with TS 418/2 with hydrostatic test pressure of 10 bars pressure during operation. The service pipe diameters will be 1.5” or as shown on the drawings.

Materials

Valves: Double flanged and in consistent with TS 810 PN10 or relevant DIN or BS 4504 PN10.

Gate valves: Non-rising spindle type and flanged to PN16 in accordance with the relevant clauses of TS 457 or DIN 3226 or BS 5163 or 5150.

The exterior and interior surfaces of cast iron fittings will be coated with a bituminous coating.

Measurement: 

The installed valves will be measured by number of valves installed.

3.5.17.3.f. Cleaning and Disinfection

The Contractor will co-ordinate flushing and disinfection work with adjacent work as necessary to preclude work interferences or duplication of effort and to expedite the overall progress of the work. The Contractor will provide all necessary piping, piping connections, temporary valves, sampling taps, pumps, disinfectant, neutralization agents, chloride residual test apparatus, and all other items for equipment or facilities required to complete the disinfection work. Water required for flushing and disinfection work will be suitable for the use intended and tests results will be acceptable to the Supervisor. In all cases where it is necessary to interrupt service, permission of the Supervisor will be obtained at least two days before the service will be interrupted. Unless otherwise specified, final cleaning work will not be performed until after hydrostatic testing of the lines and any repair work resulting thereby. The Contractor will notify the appropriate local agencies 1 week prior the work to allow their representatives to be present during cleaning and/or disinfection of the water lines if they desire. Unless acceptable to the Supervisor, all disinfection work will conform to the requirements of ANSI/AWWA C651. If any local requirements conflict with the provisions of this section, the local requirements will govern. Prior to starting any disinfection work, the Contractor will submit to the Supervisor a detailed disinfection plan. The plan will cover the method and procedure proposed, necessary co-ordination, qualification of personnel performing the disinfection, sequence of operations, equipment to be used, manner of filling and flushing the lines, chlorine injection points, sample points, testing schedule, potable water source, neutralization, and disposal of wasted water. Plan will be to the satisfaction of the Supervisor. Prior to bacteriological testing, the Contractor will indicate the testing laboratory certified to perform the bacteriological tests which are specified. Upon completion of each test, three copies of the test results will be submitted to the Supervisor. The chlorine residual test log will be made available to the Supervisor upon request and the log will be provided to the Supervisor upon completion of all chlorine testing. The Contractor will provide the necessary apparatus for making the chlorine residual tests by the drop dilution method as set forth in Appendix A of ANSI/AWWA C651. Tests will be made by the Contractor and the test results in a log book which will include for each test: the location, date, time, test results, and test kit manufacturer. Sampling and testing of water in the lines will be performed after final flushing in accordance with Section 7 of ANSI/AWWA C651, including a standard heterotrophic plate count for each sample. Should the bacteriological tests indicate the presence of coliform organisms at any sampling point, the lines will be reflushed, resampled and retested. If check samples show the presence of coliform organisms, then the lines will be rechlorinated until acceptable results are obtained.

The new lines will be disinfected by either continuous feed method or the slug method. Potable water will be used in conjunction with the chlorination agent. Unless otherwise permitted by the Supervisor, the chlorination agent will be injected into the line at the supply end of each new line or valved section thereof. Admission of disinfectant solution into or the flushing thereof through existing mains will be held to the minimum, and only after adequate measures have been taken to prevent any such solution of wastewater from entering into branch services. During disinfecting, all valves and hydrants will be operated to ensure that all appurtenances are disinfected. Valves will be operated such that the chlorine solution in the line being chlorinated will not flow back into the supply line. Check valves will be used if required. Existing mains which could have been contaminated during work requiring connections to the new water line, involving either tapping or cutting into operations, will be flushed and disinfected in accordance with Section 10 of ANSI/AWWA C651. Upon completion of chlorination, but before sampling and bacteriological testing, all heavily chlorinated water will be removed from the lines by flushing with potable water until the chlorine residual in the lines is not higher that generally prevailing in the remainder of the system. Small pipelines will be flushed with water at the maximum velocity which can be developed, but not less than 0.75 m per second, unless otherwise permitted by the Supervisor. Flushing will be accomplished through the installed valves or fittings, or through corporation cocks furnished and installed for that purpose. Pipelines may be flushed as specified, cleaned with a hose, or by other methods acceptable to the Supervisor. Booster pumps will be used if required to obtain the necessary volume or velocity of water. Pumping equipment installed under this contract will not be used for flushing, nor will the flushing water be passed through them; temporary bypass piping at each pump will be provided as required.

Materials

Calcium hypochlorite: Calcium hypochlorite will conform to AWWA B300.

Colour disc: Colour disc will be selected to match chlorine concentration limits.

Measurement: 

The cleaning and disinfection will be measured by volume of chlorine concentration used in cubic meters.

3.5.17.4. Sanitary-ware and Accessories

Extent of the Work:

Perform installation work as indicated on the drawings, as required for the completed Work of this contract, and as specified herein, including, but not limited to, the following:

 a. Sanitary-ware installation

           b. Accessories installation

Drawings and general provisions of the Contract, including General and Special Conditions apply to this section.

Perform all work in accordance with the general conditions.  Provide materials, labour, equipment and services necessary to furnish, deliver and install all work of this Section as shown on the Drawings and as per the Technical Specifications.

3.5.17.4.a. Sanitary-ware installation

Install sanitary-ware according to manufacturer’s written instructions, using fasteners appropriate to substrate indicated and recommended by unit manufacturer. Install units level, plumb, and firmly anchored in locations and at heights indicated.

Adjust sanitary-ware for unencumbered, smooth operation and verify that mechanism function properly. Replace damaged or defective items. Remove temporary labels and protective coatings. Clean and polish exposed surfaces according to manufacturer’s written recommendations.
Materials

……………………………………………….

Measurement: 

The installed sanitary-ware will be measured by number of sanitary-ware unit installed.

3.5.17.4.b. Accessories installation 

Install accessories according to manufacturer’s written instructions, using fasteners appropriate to substrate indicated and recommended by unit manufacturer. Install units level, plumb, and firmly anchored in locations and at heights indicated. Secure mirrors to walls in concealed, tamper-resistant manner with special hangers, toggle bolts, or screws. Set units, plumb, and square at locations indicated, according to manufacturer’s written instructions for substrate indicated. Install grab bars to withstand a downward load of at least (1000 N), when tested according to method in ASTM F 446.

Adjust accessories for unencumbered, smooth operation and verify that mechanism function properly. Replace damaged or defective items. Remove temporary labels and protective coatings. Clean and polish exposed surfaces according to manufacturer’s written recommendations.

Materials

Brass: ASTM B 19, labeled and unleaded flat products; (ASTM B 16M), rods, shapes, forgings, and flat products with finished edges; ASTM B 30, castings.

Chromium plating: ASTM B 456, Service Condition Number SC 2 (moderate service), nickel plus chromium electrodeposited on base metal.

Mirror glass: ASTM C 1036, TS 5229, Type I, Class I, Quality q2, nominal 6.0 mm thick, with silvering, electroplated copper coating, and protective organic coating complying with FS DD-M-411.

Fasteners: Screws, bolts, and other devices of same material as accessory unit, tamper and theft resistant when exposed, and of galvanized steel when concealed.

Measurement: 

The installed accessories will be measured by number of accessories installed.

3.5.17.5. Air Conditioning

Extent of the Work:

Perform all work in accordance with the general conditions.  Provide materials, labor, equipment and services necessary to furnish, deliver and install all work of this Section as shown on the Drawings and as per the Technical Specifications. Perform all necessary design checks for comfort requirements and take all necessary measures. Check noise levels in spaces to provide NC 30 in occupied areas and NC 40 in kitchen and WC. Perform conditioner installation, refrigerant piping, ductwork and other mechanical works, repairs, fabrication and installation work as indicated on the drawings as well as controls, isolating and balancing dampers, fire dampers, grilles and diffusers to form a complete air distribution system as required for the completed Work of this contract, shall be provided and as specified herein, including, but not limited to, the following:

a. Duct type split Air conditioners installation

b. Refrigerant piping insulation and drain piping

c. Roof Top air conditioners installation

d. Roof Top air conditioners installation

e. Duct work installation

f. Acoustic treatment

g. Duct work insulation

h. Air terminals

i. Duct type centrifugal in line fan:

j. Unit fans
Removal of other existing work as required for the proper installation and operation of the new units.

Perform all work in accordance with the general conditions.  Provide materials, labour, equipment and services necessary to furnish, deliver and install all work of this Section as shown on the Drawings and as per the Technical Specifications.

3.5.17.5.a.  60000 btuh Duct type split Air conditioners

Furnish and install an air cooled heat pump outdoor unit in accordance with manufacturer’s installation instructions. The unit shall be a standard product of a firm regularly engaged in the manufacture of heating and cooling equipment. The unit shall be shipped completely factory assembled, piped and wired internally ready for field connections. Unit shall be efficiency and run-tested before at factory prior to shipment. Install unit plumb and level, firmly anchored to support the unit weights in location indicated, and maintain manufacturer’s recommended clearances.

The total cooling capacity shall not be less than 16.3 (kW) with an indoor coil air volume of 940 (l/s), an entering wet bulb air temperature of 19 (C), an entering dry bulb air temperature of 27 (C) and an outdoor coil entering temperature of 35 (C). The compressor power input shall not exceed 4.56 kW at these conditions.

The total heating capacity shall not be less than 11 (kW) with an indoor coil air volume of 940 (l/s), an entering dry bulb temperature of 21 (C) and an outdoor coil entering air temperature of -4 (C). The total compressor power input shall not exceed 3.21 kW at the above conditions.

Refrigerant System shall include fully serviceable liquid and vapour line service valves, gauge ports, hi capacity driers, high pressure switch, loss of charge switch, suction line accumulator, expansion valve, reversing valve and defrost/timed-off control.

Units shall have single speed scroll compressor. Compressor shall be resilient mounted, suction cooled; overload protected, and has internal excessive current and temperature protection. Compressor shall have crankcase heater.

Unit cabinet shall be constructed of properly reinforced and braced Steel sheet metals is zinc-coated and galvanized by the hot-dip process which has been through a metal wash preparation and have a pre-painted finish and completely weatherized,. Openings shall be provided for refrigerant lines and power connection entry.

Condenser Coil(s) shall be nonferrous construction with aluminum enhanced fins mechanically bonded to enhanced copper tubes.  Coil(s) shall be pressure leak tested. Condenser fans shall be direct drive blade type fan(s). Motor(s) shall have inherent protection devices and shall be protected from moisture. Fan(s) shall have a safety guard. Heavy duty coil guards or Hail Guards for condenser fins shall be furnished and field installed to protect coils.

In door units shall be suitable for Vertical (up flow) and horizontal installations.  Cabinet Construction of indoor units shall be pre painted galvanized steel with large removable panels providing service access to interior. Cabinet panels where conditioned air is handled shall be fully insulated to prevent sweating and minimize sound.  Inlets shall be provided for refrigerant line and power connection entry

In door units shall be equipped with permanent air filters. Filter rack shall be capable of holding 25 mm and optional 50 mm thick throwaway or cleanable filters. Indoor unit fan shall be direct-drive, multi-speed motor to permit air volume variation for heating and cooling application needs as well as a check flow rater for heat pump and cooling operation, built-in copper tube, aluminum fin coil, evaporator coils use internally grooved copper tubes with lanced sine wave aluminum fins with horizontal and vertical thermoplastic drain pans with secondary drains.  Duct connection flanges shall be provided on unit air-discharge and return connections as factory kit.

Out door unit shall be elevated above the slab and a defrost water drain connection should be incorporated.

Measurement: 

The installed duct type split air conditioners shall be measured by number of units installed
3.5.17.5.b. Refrigerant piping, insulation and drain piping
Install and connect devices furnished by manufacturer but not specified to be factory mounted. Furnish copy of manufacturer’s piping connection diagram submittal. Air conditioner manufacturers’ installation instructions shall be strictly adhered to and an approval for pipe work route and pipe sizing from air conditioner manufacturer must be submitted. 

Installed refrigerant lines must be evacuated and de-hydrated, All refrigeration piping shall be tested to hold a vacuum of 500 microns.  The vacuum shall exhibit no more than a 500 micron rise in 12 hours.  An increase of more than 500 microns (to 1000 microns) will require leak repair and a re-test. Before filled with refrigerant

Fittings for brazing shall have socket ends for brazing with copper/silver/phosphorous rod to BS 1845. Pressure rating and service conditions for fittings shall be equal to the specified tube. Refrigerant Suction Lines shall slope a minimum of % 0.5.  Slope the pipe in the direction of gas flow (discharge line sloping to the condenser, and suction line sloping towards the compressor). Special care must be taken at locations where copper pipe run in vertical sections. A separator of dielectric material shall be used to prevent direct contact and subsequent electrolytic action could take place. Insulate all refrigerant suction piping and fittings with flexible foam pipe insulation as per manufacturers’ instruction. 

Supports for refrigerant pipes shall be as follows: 

Pipe Material

Pipe Size
(DN)

Horizontal

Vertical

Copper

up to 22 mm size

1 .2 m.

1.8 m.

Refrigerant Piping below grade shall be routed in oversize PVC conduit.  Bury the system in sand and backfill.

All piping for drainage will be graded through equipment systems can be completely freed of water by gravity flow air through vents points should be provided at the highest points of the pipes All horizontal drainage piping shall be run in practical alignment and a uniform slope of not less than 1/4 inch per foot (2%) toward the point of disposal.  No drain system shall be pumped except as a last resort and then only with permission of the Project Supervisor

Refrigerant Insulation shall be a flexible, closed-cell elastomeric pipe insulation Insulation must conform to ASTM C534 Grade 1, Type t . Adhesive shall be manufacturers’ purpose specified adhesive. Insulation materials shall have a flame-spread index of less than 25 and a smoke-developed index of less than 50 as tested in accordance with ASTM E 84. in addition, the products, when tested, shall not melt or drip flaming particles, and the flame shall not be progressive.  All liquid and suction tines shall be insulated continuously from a point inside the display case to the suction service valve at the compressor.  All refrigerant copper lines must be free of extraneous chemicals such as corrosive cleaners or building materials dust prior to the installation of the insulation. Refrigerant pipe shall be sealed while slipping on insulation to prevent foreign matter from entering the tube. Insulation is to be slid onto pipe; longitudinal slitting of the insulation is not allowed except on mitred sections. Insulation shall be pushed onto pipe, not pulled. Insulation shall be mitred, pre adhered and longitudinally slit inside throat to fit over all traps, tees and e or bends over 90°.  All butt joints and mitred seams shall be adhered with full coverage of adhesive on both surfaces. Insulation shall not be stretched when adhering. Insulation must be installed in an adequately ventilated area. It may be necessary to increase insulation thickness if adequate ventilation is not present, do not crowd the insulation, and allow for adequate air movement. Hangers clamped directly to the pipe shall be insulated over the hanger; insulation shall be fully adhered to the hanger. In addition, hangers with double rods shall be insulated between the rods. All seams of the insulation shall be sealed with adhesive. All insulation exposed to sun light or installed outdoors shall be protected with two coats of UV and weather resistant coating.

Materials:

Copper pipe, elastomeric pipe insulation and polyethylene polypropylene and PVC pipes

Measurement: 

The installed Refrigerant and drain piping shall be measured by type and length of pipes installed in meters.

3.5.17.5.c. 120 000 BTU Roof Top air conditioners installation

Furnish and install package air to air direct expansion mechanical heat pump system, complete with automatic controls in accordance with manufacturer’s installation instructions. Rooftop unit shall be self-contained with no auxiliary condensing units the unit shall be a standard product of a firm regularly engaged in the manufacture of heating-cooling equipment. The equipment shall be shipped completely factory assembled, precharged, piped and wired internally ready for field connections. In addition, Unit shall be efficiency and run-tested before at factory prior to shipment. Install unit plumb and level, firmly anchored to support the unit weights in location indicated, and maintain manufacturer’s recommended clearances.

Equipment shall be capable of bottom (down-flow) or side (horizontal) handling of conditioned air. Horizontal handling of air shall be factory installed horizontal roof mounting frame. 

The total cooling capacity shall not be less than 32.3 (kW) with an indoor coil air volume of 1510 (l/s), an entering wet bulb air temperature of 19 ( C), an entering dry bulb air temperature of 27 (C) and an outdoor coil  entering temperature of 35 (C). The compressor power input shall not exceed 8.50 kW at these conditions.

The total heating capacity shall not be less than 23.2 (kW)  with an indoor coil air volume of 1510 (l/s), an entering dry bulb temperature of 21 (C) and an outdoor coil entering air temperature of -4  (C). The total compressor power input shall not exceed 7.2 kW at the above conditions.

The coils shall be non-ferrous construction with aluminum fins mechanically bonded to durable copper tubes. Coils shall be pressure leak tested. Outdoor coils shall be formed coil construction. Multiple compressors shall be resiliently mounted, have overload protection and crankcase heaters. The refrigeration system shall have discharge suction and liquid line gauge ports, high pressure switches, low pressure switches, driers, defrost control, check and expansion valves, reversing valves, accumulators and full refrigerant charge.

Cabinet shall be galvanized steel with a powdered enamel paint finish electrostatically bonded to the metal. Cabinet panels where conditioned air is handled shall be fully insulated to prevent sweating and minimize sound. Openings shall be provided for power connection entry. Indoor coil condensate drain extended outside cabinet shall be provided. Lifting holes shall be provided for rigging. Bottom power entry shall be furnished. Provide internal isolation or vibration isolating mounting curb for all rooftop units. Furnish and install original manufacturers’ steel roof mounting frame for side discharge and unit return air duct connection. It shall mate to the bottom perimeter of the equipment. and provide weatherproof duct connection and entry into the conditioned area.

.

Cabinet panels shall be hinged with tool-less Service access for compressor / heating / controls, blower and air filter / economizer compartments.

Centrifugal supply air blower shall have sleeve bearings and adjustable belt drive. Blower assembly shall slide out of unit for servicing. Motor mount base shall permit ease of motor changeover and belt tension adjustment. Blower wheel shall be statically and dynamically balanced. 

Direct drive propeller type outdoor coil fans shall discharge vertically. Fan motor shall have ball bearings and be permanently lubricated and inherently protected. Fans shall have a safety guard.

Disposable (50 mm) thick pleated filters shall be furnished 

Furnish and install air conditioner complete with recirculated air dampers, outside air dampers, air filters, damper actuator and controls. Low leakage dampers shall ride in nylon bearings. The economizer section shall provide for the introduction of 100% outdoor air for minimum ventilation and free cooling. Integrated economizer cycle shall allow compressors to cycle for dehumidification and additional cooling, as needed, with 100% outdoor air intake. Damper actuator shall be 24 volt, fully modulating spring return. Controls shall include fixed mixed air controller, damper actuator and adjustable minimum positioner. An outdoor air hood with filters shall be galvanized steel with a powdered enamel paint finish electrostatically bonded to the metal. Control option shall consist of single enthalpy control, differential enthalpy control (return air sensor) or global control. Economizer shall be available for factory or field installation.

Control Systems shall provide a selection of control systems to automatically operate the mechanical equipment through the heating or cooling and ventilating cycles as required.  Furnish and install pressure switch that indicates dirty filter, relays information to Integrated Modular Control. Furnish and factory install photoelectric type smoke detector in return air section and supply air section.

Measurement:  

The installed air conditioners shall be measured by number of units installed

3.5.17.5.d. 220 000 BTU Roof Top air conditioners installation

Furnish and install package air to air direct expansion mechanical heat pump system, complete with automatic controls in accordance with manufacturer’s installation instructions. Rooftop unit shall be self-contained with no auxiliary condensing units the unit shall be a standard product of a firm regularly engaged in the manufacture of heating-cooling equipment. The equipment shall be shipped completely factory assembled, precharged, piped and wired internally ready for field connections. In addition, Unit shall be efficiency and run-tested before at factory prior to shipment. Install unit plumb and level, firmly anchored to support the unit weights in location indicated, and maintain manufacturer’s recommended clearances.

Equipment shall be capable of bottom (down-flow) or side (horizontal) handling of conditioned air. Horizontal handling of air shall be factory installed horizontal roof mounting frame. 

The total cooling capacity shall not be less than 65 (kW) with an indoor coil air volume of 4250 (l/s), an entering wet bulb air temperature of 21.7 ( C), an entering dry bulb air temperature of 27 (C) and an outdoor coil  entering temperature of 35 (C). The compressor power input shall not exceed 15.5 kW at these conditions.

The total heating capacity shall not be less than 37.8 (kW)  with an indoor coil air volume of 4250 (l/s), an entering dry bulb temperature of 21 (C) and an outdoor coil entering air temperature of -4  (C). The total compressor power input shall not exceed 11.1 kW at the above conditions.

The coils shall be non-ferrous construction with aluminum fins mechanically

bonded to durable copper tubes. Coils shall be pressure leak tested. Outdoor coils shall be formed coil construction. Multiple compressors shall be resiliently mounted, have overload protection and crankcase heaters. The refrigeration system shall have discharge suction and liquid line gauge ports, high pressure switches, low pressure switches, driers, defrost control, check and expansion valves, reversing valves, accumulators and full refrigerant charge.

Cabinet shall be galvanized steel with a powdered enamel paint finish electrostatically bonded to the metal. Cabinet panels where conditioned air is handled shall be fully insulated to prevent sweating and minimize sound. Openings shall be provided for power connection entry. Indoor coil condensate drain extended outside cabinet shall be provided. Lifting holes shall be provided for rigging. Bottom power entry shall be furnished. Provide internal isolation or vibration isolating mounting curb for all rooftop units. Furnish and install original manufacturers’ steel roof mounting frame for side discharge and unit return air duct connection. It shall mate to the bottom perimeter of the equipment. and provide weatherproof duct connection and entry into the conditioned area.

Cabinet panels shall be hinged with tool-less Service access for compressor / heating / controls, blower and air filter / economizer compartments.

Centrifugal supply air blower shall have sleeve bearings and adjustable belt drive. Blower assembly shall slide out of unit for servicing. Motor mount base shall permit ease of motor changeover and belt tension adjustment. Blower wheel shall be statically and dynamically balanced. 

Direct drive propeller type outdoor coil fans shall discharge vertically. Fan motor shall have ball bearings and be permanently lubricated and inherently protected. Fans shall have a safety guard.

Disposable (50 mm) thick pleated filters shall be furnished 

Furnish and install air conditioner complete with recirculated air dampers, outside air dampers, air filters, damper actuator and controls. Low leakage dampers shall ride in nylon bearings. The economizer section shall provide for the introduction of 100% outdoor air for minimum ventilation and free cooling. Integrated economizer cycle shall allow compressors to cycle for dehumidification and additional cooling, as needed, with 100% outdoor air intake. Damper actuator shall be 24 volt, fully modulating spring return. Controls shall include fixed mixed air controller, damper actuator and adjustable minimum positioner. An outdoor air hood with filters shall be galvanized steel with a powdered enamel paint finish electrostatically bonded to the metal. Control option shall consist of single enthalpy control, differential enthalpy control (return air sensor) or global control. Economizer shall be available for factory or field installation.

Control Systems shall provide a selection of control systems to automatically operate the mechanical equipment through the heating or cooling and ventilating cycles as required.  Furnish and install pressure switch that indicates dirty filter, relays information to Integrated Modular Control. Furnish and factory install photoelectric type smoke detector in return air section and supply air section.

Measurement:  

The installed air conditioners shall be measured by number of units installed

3.5.17.5.e. Duct work installation

Rectangular Ductwork: 

All necessary ductwork, control, isolating and balancing dampers, fire dampers, grilles and diffusers to form complete air distribution systems shall be provided.

Ductwork materials and construction shall be to the (HVCA), ‘Specification for sheet metal ductwork –low pressure/velocity systems - DW/142’ and DW/142 Addendum A.

Where ductwork is required outside the scope of DW/142, construction shall be to Round and Rectangular Industrial Duct Construction Standards 1990 published by the Sheet Metal and Air Conditioning Contractors’ National Association (of North America) (SMACNA).

Where site dimensions cannot be obtained in advance of preparation of fabrication drawings, suitable provisions shall be made to accommodate any discrepancies between the drawings and site requirements. The fabrication drawings shall show provisions for dismantling ductwork by bolted, gasketted flanged joints.

Ductwork shall be constructed and erected to form a rigid installation free from sway, drumming and movement. Ductwork shall be true-to-size and accurately aligned. As far as is practicable longitudinal seams in adjacent ductwork sections shall be aligned where permanently visible after installation. Duct sizes specified and/or shown are clear internal required airway dimensions. Allowance shall be made for linings and coverings when required. Obstructions and internal roughness will not be accepted.

Cross-breaking and beading shall be permitted on low-velocity ductwork only, but not where rigid external insulation is to be applied .Take-offs shall be factory-made conical, bell mouth, or shoe type as specified. Square take-offs from main ducts are not permitted.

Holes in main ducts for branches shall not be made greater than branch size. 

Sheet metal used for ductwork construction shall be new and free from blisters, pits and imperfections in coating. Galvanizing shall be to BS 729. All raw edges and areas of metal where galvanizing has been destroyed shall be cleaned, prepared and painted with zinc-rich paint to BS 4652 at works. Transit damage shall be repaired at site prior to erection.

Perforated rivets shall not be used in manufacture or erection of ductwork. The use of self tapping screws shall be restricted to the completion of site joints in extremely difficult locations only.

Support devices shall be positioned at all equipment items to prevent distortion, in addition to those hangers and supports required generally. Precautions shall be taken to prevent transmission of noise and vibration from ductwork to the occupiable spaces and structure. Details of the provisions intended shall be submitted.

Where ductwork is required to be internally lined, fixings shall be such that the lining is in constant contact with the duct surfaces under all operating conditions to prevent the detachment and migration of fibres, etc.

Fire dampers with total access for resetting purposes shall be provided at penetrations of fire compartmenting structure and elsewhere as specified. Flexible joints shall be made to fans and other plant items specified.

Access doors shall be maintained to ductwork system components requiring adjustment and observations as well as. for cleaning purposes shall be provided .

At every point of duct penetration of the building envelope, a weather cowl or protective finishing shall be provided to prevent ingress of water.

Locating templates shall be provided for the proper setting of equipment, together with all necessary structural steel sub-frames, brackets and anchor bolts, for equipment bases and supports. All necessary leveling, alignment and grouting of the equipment shall be included. All necessary structural steel stands for equipment and ductwork shall be provided and flanged bolted to support pads or plinths.

Unless otherwise specified ductwork shall be delivered to site cleaned to ‘Intermediate Level’  All ductwork systems shall be cleaned by blowing out using the system supply air fans. No fan shall be run until the ductwork system is thoroughly cleaned. Cleaning shall be carried out before terminal units and fittings are finally connected. Terminals and outlets shall be covered with dust bags, securely fixed prior to blowing out. Soiled bags shall be disposed of well clear of any building internal area.

Stiffening provisions shall be made as necessary. Additional stiffening to be applied to duct work with width/depth ratios greater then 3:1.
Details of the types of seam and cross joints proposed for use shall be submitted before manufacture. All seams shall incorporate sealant and be tightly formed. Edge sealants shall not be used. Sealant shall be used between sheet and flange section in cross joint assemblies.

Flanged joints shall be located at all plant and equipment items, at structural walls and floor slabs and elsewhere as specified for disconnection purposes. Joint comers and junction details shall be mutually compatible with longitudinal seam used.

All bends shall be ‘easy’ type except where specified otherwise. Double skin turning vanes shall be fitted in short radius (‘hard’) bends over 300mm deep and in all square bends, except those in kitchen exhaust ventilation systems.

Sheet metal casings to air handling equipment components shall be jointed by methods compatible with the maximum operating pressure and permissible air leakage limits.

Flexible joints (as connections to fans and other plant items) shall be tightly clamped to prevent air gaps, and the material, which shall have the fire penetration time specified, when tested in accordance with BS 476 : Part 20, shall remain fiexible and without strain or distortion. Material shall be secured to plain circular spigots by use of clip bands with adjustable screw or screwed toggle fitting. Flexible joints shall be 50mm minimum and 250mm maximum lengths and shall not intrude into the airway under any condition. Ductwork shall be supported and aligned to prevent undue stress in the flexible joint.

Plain fittings sheet thicknesses shall be to Table 4 (DW 142) Unless otherwise specified. Sheet thickness for fittings to be galvanized after manufacture shall be to Table 9 (DW 142) unless otherwise specified.

Circular Ducts:

Tubes must be spiral-seam and fittings with factory-flitted double sealing gaskets. The gaskets must be designed in the form of a U-profile EPDM rubber. The gaskets must be located in a groove at the end of the fitting and securely attached by means of an aluminium-zinc coated steel strip. Ducts must withstand negative and positive pressure up to 3000 Pa and the gaskets tolerate temperatures from –30 C to 100 C.  The system must be leak proof when fitted and complies with tightness Eurovent class C. Duct must manufactured from galvanized sheet steel.

Material thickness of tubes shall be as follows;
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Segmented bends shall be of five sections.

Radiussed pressed bends shall have ID throat radius unless otherwise specified.

Change shape tapers shall be 15° concentric unless otherwise specified.

Hangers and Supports:

All ductwork shall be securely held and aligned. A proprietary support system may be used. Full details shall be submitted before ordering. Fixings particularly specified for supports shall not be varied without written authority. Drawings shall be submitted showing all support details. Ductwork shall not be suspended from other services and support systems. Ductwork supports shall be clear of all other services and support systems. Attachments directly to the structure shall only be made as specified, or authorized in writing. Duct hangers shall be galvanized or painted as specified. Vertical ducts shall be supported off floor slab or by purpose-made brackets fixed to the structure. Details shall be submitted before manufacture.

Hangers for ducts to be thermally insulated shall provide clearance for the insulation to be applied and finished.

Test holes shall be provided in rigid construction and be closed with 15mm diameter soft sealing plugs. A test hole shall also be provided in each branch duct. Balancing dampers shall be fitted in each branch from a main or sub-main duct, and elsewhere as specified. The required distance from the branch-piece shall be maintained. The location, construction and/or type of fire or smoke dampers and frames shall be as specified and be to the requirements of the Authorities concerned, who shall also approve the method of fixing. Fire dampers and associated frames shall satisfy the integrity criterion of BS 476: Part 20 for not less than 60 minutes. Unless otherwise specified fire dampers shall be folding-blade automatic spring-loaded type, complete with replaceable captive fusible link. In the open (normal) position the blades shall not restrict the air stream. Dampers for horizontal mounting shall have stainless steel closure springs and positive blade locking devices. Dampers in circular or fiat oval ductwork shall have integral spigots to suit the containing ductwork. Damper assembly shall be of corrosion-resistant materials or have protection against corrosion which shall not impair their operation. Installation frames shall be provided and be built into formed openings in fire compartment walls, floors or other openings designated. Fire dampers and frames shall always be set parallel to the plane of the wall or floor. Fusible links retaining fire dampers in the open position shall operate at 74°C unless otherwise specified. Access doors shall be provided adjacent to fire and smoke dampers for inspection and be of sufficient size for single-handed resetting. 

Measurement: 

The installed ductwork shall be measured by area for rectangular and by length for circular ducts.

3.5.17.5.f. Acoustic treatment

Perform all necessary design check for noise levels in spaces to provide NC 30 in occupied areas and NC 40 in kitchen and WC and install necessary acoustic treatment 

Noise attenuators shall be purpose-built units constructed by a specialist manufacturer and match the adjacent assemblies. The Supplier shall indicate the expected performance under the system conditions, making appropriate allowance for self generated noise. Attenuator casings shall be constructed from galvanized steel sheet. Joints shall be longitudinal, lock formed and mastic sealed during construction. End flanges shall be welded to the casings, and shall be supplied with slotted bolt holes or other fixing details Casing thickness and flange construction shall be in accordance with HVCA Specification DW/142, but casing thickness shall be not less than 0.8mm.

Absorbent material within attenuators shall be inert, incombustible, non-hygroscopic, rot and vermin proof. The materials shall withstand an air passage velocity of at least 25m/s without surface erosion or other forms of material migration. Loose or fibrous materials shall be packed under not less than 5% compression to eliminate voids due to setting. The airways shall be free from projections into the air stream.

The direction of airflow through each attenuator shall be clearly marked on the outer casing. Attenuators shall be delivered with blocked ends where to be site connected, and shall be undamaged on completion of installation.

For rectangular attenuators splitter elements shall be round-nosed, stand vertically, and form a tight fit within the casing. L- and T-section splitter attenuators shall be designed for smooth airflow, to minimize self-generated noise. Splitters in bend attenuators shall be fitted perpendicular to the plane of the bend. 

Measurement: 

The installed attenuators shall be measured by outer shell area of the attenuator.

3.5.17.5.g. Duct work installation

Thermal insulation shall be provided to all sections handling heated or cooled air.The duct surface shall be clean and dry. The insulation shall be dry and free from off cuts, dust, etc. The insulation shall be 70 kg/m3 density rock wool. The insulation thickness shall be 25 mm. for indoor duct work and 50 mm. for out door duct work. All out door ductwork insulation shall be sandwiched between the double skinned construction for the whole of the external surfaces  by 1.20 mm aluminum sheet covering.  System and cladding construction shall be designed to prevent internal condensation. The insulation should be dry when installed and shall be kept dry. The insulation shall be handled and stored so as to ensure that there is no damage to the insulation or facing. The insulation and facing shall be cut and fitted to the duct so that all junctions shall be tightly butted together to prevent heat leakage.  The insulation shall be held to the underside of horizontal sheet metal ducting by means of pins (and clips) which are fixed to the duct surface by welding or by an approved adhesive. All insulation butt joins shall be covered by strips of the facing material applied centrally over the butt join by means of an approved adhesive. Alternatively, butt joins can be sealed by means of a pressure sensitive vapor impervious tape such as PPC foil tape - maintaining the laps as stated below. The minimum lap of the sealing strip shall be 50mm except that at flanged joints in ductwork the minimum lap shall be 75mm. Where the facing is wire netting, the previous clause shall not apply but the adjacent edges of wire netting shall be pulled together by means of galvanized soft wire laced through the wire netting. When specified, galvanized steel corner angles 38 x 38mm for 25mm insulation thickness or 63 x 63mm for 50mm insulation thickness, shall be installed on all corners of the duct, retained by 12mm wide galvanized steel strapping at no greater than 750mm centers. Where the foil is impaled over pins it shall be covered with a 100mm square piece of pressure sensitive foil tape to complete the vapor barrier. It shall be ensured that the insulation system integrity is maintained where damper assemblies and the like are installed and provision shall be made to ensure that no setting of the material occurs.

Measurement: 

The ductwork insulation shall be measured by area of insulation.

3.5.17.5.h. Air terminals

General

Grilles, registers and diffusers shall be selected to perform without distracting noise.  Throw, drop, and NC values shall be analyzed prior to installation and submitted for approval.

Particular attention shall be given to the appearance of terminals when fixed in final positions adjacent finishes shall be unmarked, terminals shall be installed square to structural lines, flush with surfaces, and level and line able with adjacent terminals. Blades and all surface fixings shall have finish to match the finish of any terminal border. Wall or ceiling mounted terminals 1600mm and over from finished floor level shall be firmly fixed by screws or rivets or positively located into ceiling suspension grid bars. Wall or ceiling mounted terminals below 1600mm from finished floor level shall be secured with screws, rivets or latch or friction fixings. Sill mounted terminals may be press-in spring clip fit into a sub-frame, or permanent retaining opening. Aluminum alloy grilles shall be fabricated from extruded sections. Frames and borders shall be truly cut mitered sections and accurately welded on unexposed faces. Grille blade retention shall be by use of spring steel clips. All terminals, except where mounted on exposed ducts, shall incorporate a full perimeter resilient sealing strip. Poorly finished or poorly fitting items or assemblies, in the opinion of the Architect will be rejected.  Control mechanisms, fixings and visible internal surfaces shall be finished matt black. Where lever adjustment of control is necessary, the lever shall be removable.

Jet nozzles:

Jet nozzles shall be selected to perform without distracting noise. Throw, drop, and NC values shall be analyzed prior to installation and submitted for approval. Jet nozzles shall be suitable for long throw distances with optimum acoustic properties, preferably used for heating and cooling in comfort areas. The adjustment facility shall be manual allows variation in discharge angle to compensate for changing temperature differences, adjustment angular range 30° upwards to 30° downwards also be rotated through 360°. Adjustable construction shall be consists of a discharge nozzle with spherical outlet mounted in a housing, a mounting flange and round rear connection spigot for direct connection to a circular duct. Also shall be available with rear-mounted duct connecting element with peripheral flange and spigot or saddle connection with flange for fixing to the side of rectangular or circular ducts; the rear contour of the saddle connection is profiled to the duct  diameter. The discharge nozzle and face cover ring shall be in aluminum, the mounting for the eyeball is with two plastic rings, the connection element and saddle connection are in rolled galvanized sheet steel. The surface shall be pre-treated and powder coated in required color, spigots may remain galvanized finish. 

Circular Duct Grille:

Grills shall be selected to perform without distracting noise. Throw, drop, and NC values shall be analyzed prior to installation and submitted for approval Ventilation grille in rectangular construction, suitable for installation into circular ducts, The grille, frame and damper shall be made of galvanic sheet steel, and the blades of rolled aluminum profile. The circular duct grilles shall be designed to be assembled directly into circular ducts as return or supply. The outer frame surfaces shall be manufactured in circular form, Hit and miss damper together with air flow directing parts. Individually adjustable vertical and horizontal blades shall be used to ensure discharging and regulating the volume of air. at back side of assembled grill. At return types, the plain damper shall be used. It shall be possible to remove the grilles blades and dampers from the front face of the grilles. When assembling, shall be via sheet screws fix through the countersunk holes around the grille. Type may be chance as per any duct diameter.
Linear Grilles:

Throw, drop, and NC values shall be analyzed prior to installation and submitted for approval.Grilles, grille cores and linear grilles suitable for supply or return air for installation in walls, floors or ducts. Borders (except for grille cores) with corner mitres and rear perimeter sealing strip horizontal or vertical profiled front blades individually adjustable or fixed. Installation by visible screw fixing (border counter punched) concealed fixing or spring clip fixing. For optimum air distribution, rear assemblies are fitted to grilles which can be adjusted directly at the grille face without demounting the face. Aluminium: Grille face made from extruded aluminium sections, natural anodised finish The surfaces are pre-treated and powder coated. Plastic: Grille face and rear assemblies made from plastic extrusions (hard PVC), dark grey or steel. Curved blades for volume control in black. 

Transfer Grille:
Extruded Aluminum Profile Reserve positioned "V" blades ensure an air circulation, and light protection.

Ship air diffusers:

The front diffuser shall be made of rolled galvanised sheet steel, the nozzle-shaped moulded discharge ring made of aluminium. The visible surfaces shall be pre-treated and powder coated plenum box, also made of rolled galvanised sheet steel.

Measurement: 

The installed Air terminals shall be measured by type and number of items.

3.5.17.5.i. Duct type centrifugal in line fan

Duct type centrifugal in line fans shall be in all metal suitable for commercial or industrial applications.  In-line configuration shall be preferred for simplified installation. be used with flexible and rigid ducting. Casing shall be heavy-gauge, spun steel housing with baked epoxy finish inside and outside.. Fan rotor shall be backward curved blade type. Ensure the lowest possible sound and ample static pressure .Rotor motor shall be provided with thermal reset overload protection, ball bearing permanently lubricated for maintenance-free operation and continuous running and speed controllable.  Fan and motor assembly shall be balanced for quiet and vibration-free operation. Electrical connection shall be via an external junction box. Fans shall comply with EN 60335-2-80, EC Low Voltage Directive 73/23 - 93/68 and EC Directive EMC 89/336.

The fan section shall be designed for ___ CFM (m3h) at an external static pressure of ___ in. wg. (Pa).

Measurement:  

The installed duct type centrifugal in line fans shall be measured by number of units installed.

3.5.17.5.j. Unit Fans

The unit fans shall be the centrifugal type, double width dou​ble inlet, and shall be statically and dynamically bal​anced as a completed assembly. The shaft shall be heavy duty steel with self-aligning ball bearings with a minimum life span of 100,000 hours. Motor shall be mounted on an adjustable slide base. The drive package shall be multi-belt, sized for 200% of the fan motor horsepower. Centrifugal fans are to include belt guards and protective screens around drives and fan wheels.  Include vibration isolation bases for the fans and drives.  Provide ample clearance around the fan for servicing of bearings, replacement of wheel, motor, drives, and cleaning.

Motors for belt driven fans shall operate at speeds not to exceed 1500 rpm.  

The casing frame shall be made of specially designed injected aluminum corner coupling members and rippled, eloxal processed aluminum profiles with fitted bellows type gaskets, which shall be coupled with bolts  There shall be galvanized chassis feet at the bottom of the cells. The cell surface panels shall be manufactured in 25 mm construction, exterior wall being 0,90 mm and interior wall 0,70 mm. for the exterior walls. Finish shall be GALVANIZED or RAL colored. Between the walls DIN 4102 Polyurethane with a density of app. 45 kg / m3 shall be inserted by injection.

The fan section shall be designed for ___ CFM (m3h) at an external static pressure of ___ in. wg. (Pa).

Measurement:  

The installed unit fans shall be measured by number of units installed.

3.5.17.6. Fire Fighting

Extent of the Work:

Perform mechanical works repairs, fabrication and installation work as indicated on the drawings, as required for the completed Work of this contract, and as specified herein, including, but not limited to, the following:

Portable fire extinguishers

Fire protection cabinets

Removal of other existing work as required for the proper installation and operation of the new units.

Perform all work in accordance with the general conditions.  Provide materials, labour, equipment and services necessary to furnish, deliver and install all work of this Section as shown on the Drawings and as per the Technical Specifications.

3.5.17.6.a. Portable fire extinguishers
Provide fire extinguishers for each cabinet and other locations indicated. Mount brackets, which were made of manufacturer’s standard steel, designed to secure extinguisher indicated ad with plated or baked-enamel finish.

Materials

Fire extinguisher: Multipurpose dry-chemical type with nominal capacity, in enameled-steel container.

Measurement: 

The installed boiler room shall be measured by number of portable fire extinguishers installed.

3.5.17.6.b. Fire protection cabinets
Provide manufacturer’s standard box (tub), with trim, frame, door, and hardware to suit cabinet type, trim style, and door style indicated. Weld joints and grind smooth. Miter and weld perimeter door frames. Construct fire-rated cabinets with double walls fabricated from 1.2 mm thick, cold-rolled steel sheet lined with minimum 16 mm thick, fire-barrier material. Mount cabinet recessed, semi-recessed or surface mounted. Fabricate cabinet trim in one piece with corners mitered, welded, and ground smooth;

A. Trimless with hidden flange of same metal and finish as box that overlaps surrounding wall finish and that is concealed from view by an overlapping door.

B. Exposed trim: One-piece combination trim and perimeter door frame overlapping surrounding wall surface with exposed trim face and wall return at outer edge (backbend).

Fabricate doors according to manufacturer’s standards, of materials indicated, and coordinated with cabinet types and trim styles selected, provide minimum 13 mm thick door frames, fabricated with tubular stiles and rails, and hollow-metal design. Provide manufacturer’s standard door-operating hardware of proper type for cabinet type, trim style, and door material and style indicated. Provide either lever handle with cam-action latch, or exposed or concealed door pull and friction and friction latch. Provide concealed or continuous-type hinge permitting door to open 180 degrees.

Materials

Cabinet type: Suitable for fire extinguisher and fire hose.

Cabinet trim: Manufacturer’s standard same metal and finish as door.

Door: Manufacturer’s standard steel sheet, and stainless-steel sheet.

Door glazing: Manufacturer’s standard, in accordance with local codes and Civil Defense.

Measurement: 

The installed boiler room shall be measured by number of cabinets manufactured and installed.

3.5.18. ELECTRICAL WORKS

3.5.18.1.
Basic Materials Products

3.5.18.1.a. 
Conduits 
A.
General :

1-
PVC and steel conduits shall be used within the installation as shown on the drawings.

2-
The material of PVC conduits shall be rigid PVC with high impact, flame retardant, heat resistant, non-hygroscopic and non-porous. 

3-
All steel conduits shall be constructed from heavy gauge steel, solid drawn or welded.  All rough edges shall be removed.  Both ends shall be reamed and threaded.  At one end a coupling shall be fitted while the other end must be protected against damage. Conduit with a diameter less than 20 mm shall not be used.  Galvanized conduit shall be galvanized internally and externally by the hot process.

4-
All conduit fittings except couplings shall be of the inspection type.  Where cast metal conduit accessories are used, these shall be of the malleable iron.  Zinc base fittings will not be allowed. 

5-
Adaptable and circular conduit boxes with their covers shall provide a minimum degree of protection of IP41 when used inside buildings or at other locations as indicated. 

6-
When conduit boxes are installed flush with the building fabric, overlapping covers shall be fitted.

7-
All conduit and accessories shall comply with approved standards conforming to IEC 423, 614-1 and 614-2-2.  

B.
Installation and Termination of Conduit and Accessories:

1-
All conduits shall be installed horizontally or vertically as determined by the route and the electrical Contactor shall take all measures to ensure a neat installation. 

2-
After red leading all joints should be finished in black enamel paint.

3-
Running joints in screwed conduit shall be avoided as far as possible and all conduit systems shall be set or bent to the required angles.  The use of normal bends must be kept to a minimum with exception of larger diameter conduits where the use of such bends is essential.

3.5.18.1.b.  Cable Trays 

A.
Components shall include cable trays or ladders, bends, elbows, tees, couplings and plates, rubber grommets, hangers, bracket supports and other system accessories required for safety and protection of the cable installations. 

B.
Trays shall be heavy gauge perforated sheet steel, hot-dip galvanized after manufacture, minimum 1,5 mm thick with sides not less than 45 mm deep, and as shown on drawings.  Fittings shall be same material as tray.  Covers, where shown on the Drawings, shall be minimum  1.0 mm thick galvanized sheet steel, snap-on type, forming a rigid assembly with the tray.

C. Ladders shall be hot-dip galvanized after manufacture, fabricated from 2 mm mild carbon steel. 

D.
Sizes :

1-
Trays and ladders shall be of a minimum size as detailed on the drawings and be of adequate width for disposing the cables at single depth, with a 25 % width allowance for spare cables.

2-
Tray or ladder shall have strength and rigidity to provide support for cables contained within.  Deflection between supports shall not exceed 1/350 under full loading capacity.

E.
Earthing connector for plastic coated trays or ladders shall be provided on each coupling between adjacent sections. 

F.
Site fabrication of accessories shall be kept to a mini​mum and manufacturers' standard items shall be used where possible.  Where special sections are required, the materials, thickness and finish shall be as ad​joining section.  A minimum clear space of 20 mm. shall be left behind all cable trays or ladders.

G.
Fixings for cable trays or ladders shall be disposed at regular intervals not exceeding                1.2 m. and at 225 mm. from bends and intersections.  Fixing brackets shall be fabricated from mild steel flat bar.  All fixing brackets shall be galvanized.

H.
All cables shall be fixed to cable trays or ladders by means of suitable fixing saddles or cleats.

I. All cable trays or ladders shall be electrically continuous by means of 25 mm. x 3 mm. copper links across each joint in the system.

J.
Measuring

Cable trays will be measured by weight. 

3.5.18.1.c.  Wires and Cables
A. General :

1-
The Contractor shall provide and install cables as required for the project.  Cables shall comply to the relevant standards.

2-
All cables shall be designed for continuous operation at full circuit load, and shall be of the type and rating to suit the application and environmental conditions of the installation.  The rating voltage of the cable shall not be less than the operating voltage.

3-
All conductors shall be stranded high conductivity copper, except for signal and central cables, which shall incorporate solid cores.

4-
No cable smaller than 1.5 mm2 or flexible cord with a conductor less than 0.75 mm2 shall be used within any installation.

5-
All cables shall be fitted with numbered identification sleeves at main termination points, such as distribution boards, panels, connection boxes, mechanical plant etc.. and throughout their route length of 20 m. intervals.

B.
220/380 Volt  Wires and Cables :

1-
General :

a)
Low voltage (LV) wires and cables shall be copper and have current carrying capacity not less than indicated.  Wires and cables shall conform to the latest applicable Codes and Standards.

b)
Conductor sizes shall be as indicated on the Drawings and shall not be less than :


.
1.5 mm2 for internal and emergency lighting


.
2.5 mm2 for general service and UPS socket outlet circuits.

c)
Colour coding of cables shall be as follows, unless otherwise identified as required by the Regulations : 

2-
XLPE Insulated Feeder Cables (0.6 / 1 kV ) :  

a)
Single and/or multi – core cables with stranded, annealed copper conductors, insulated with flame retardant XLPE, LSF – bedding and over – sheath, steel wire armoured, suitable for wet locations and conductor temperatures of 90oC, and PVC over – sheath shall be used.

b)
Minimum internal radius of bends of cable shall be in accordance with IEE Requirements.

c)
Cables shall comply with IEC 502 and IEC 540.

3-
LSF Insulated Feeder Cables (0.45 / 0.75 kV) :

a)
Single and / or multi – core cables with stranded, annealed copper conductors, insulated with LSF, flame retardant, moisture and heat resistant, suitable for wet locations and conductor temperatures of 85 oC, and sheathed with PVC shall be used. 

b)
Minimum internal radius of bends of cable shall be in accordance with IEE Requirements.

c)
Cables shall comply with IEC 502 and IEC 540.

4-
Heat Resistant Cables and Flexible Cords :

a)
Flexible cords shall be 300/500 V grade, three or four core, with tinned finely stranded copper wires, EPR insulated, twisted cables and shall be used for connection to appliances, window fans, pendants, etc.

b)
Flexible cords shall be rated at not less than the current rating of the circuit protective device or accessory fuse to which they are connected; no flexible cord with a conductor less than 0.75 mm2 shall be used.

c)
Heat resistant flexibles shall be 85 oC ethylene propylene rubber insulated.

C.
Control and Signal Cables :

1-
Multi – Core PVC Insulated Control Cables :

a)
Control Cables with 0.6 / 1 kV rating solid or stranded copper conductors, with heat resistive PVC to IEC 227, rated for 70 oC, shall be used.

b)
Cores shall be laid up together and filled with non-hygroscopic material, PVC over sheathed, to form compact and circular cable for use in switchgear, control gear and generally for control of power and lighting systems.

c)
Armoured cable shall have extruded PVC bedding which may be an integral part of the filling, galvanized steel wire armouring, and over sheath of PVC, colour black.

d)
Core identification shall be white printed numbers 1, 2, 3 etc. over black insulation. 

2-
PE Insulated Control and Signal Cables :

a)
For use on data systems, these cables shall be generally 300 V rating, polyethylene insulated, colour coded, tinned copper conductors, twisted together into pairs.

b)
Multi – pair core assembly shall be covered with binder tape, spirally wound bare copper shielding tape and provided with drain wire and overall PVC sheath.

3-
Control and Signal Cables :

a)
Cabling to solenoid valves, pressure switches, control devices, etc.  shall be run in 0.6 mm2 cables, single or two-pair, twisted and screened, in the conduit/ trunking system.

D.
Installation :

1-
The Contract includes excavation, supply and installation of cable ducts, cable draw pits, bedding sand, cable tiles and cable markers, backfilling and temporary reinstatement.

2-
Building wires and cables shall be installed in conduits, cable trays indoors and in conduit outdoors, unless otherwise shown on the Drawings.

3-
Cabling :

a)
Unless otherwise shown on the Drawings, sub-main cables shall be installed on cable ladder, with a separate earth cable.

b)
Final sub-circuit cables, unless otherwise stated, shall be run inside conduits and / or trunking.

c)
Fire alarm cabling shall be carried out in fire alarm cable to IEC 331, LSHF sheath.

4-
Where cables are not installed in the ground, the Contractor shall supply and fix all racks, trays, cleats, etc. as may be required for the proper installation of the cables.  All cable cleats shall make allowance for expansion and contraction of the cables.

5-
Enamoured single core power cables shall be physically protected from damage; high voltage cables shall be of the earthed screened type.

6-
Cables to be installed on cable tray or ladder rack shall be spaced to comply with the relevant standards with the necessary debating factors applied where necessary. Cleats will be used where the tray / ladder racking is vertical.

7-
After cables are installed, the ends of all ducts including spare ways shall be sealed to prevent the ingress of foreign matter.

8-
The Contractor shall ensure that sufficient draw-in points have been provided and that adequate room has been allowed for the installation of his cables.

9-
Cable armour shall be earthed at one end or both ends of the cable as required by the installation.

7- Low voltage cables shall be fitted with a gland at the point of entry to the equipment.  The gland shall have a bonding tag for the earth connection.

E.
Measuring:

Cables &wires will be measured by meter.

3.5.18.1.d.  Switches
A.
Lighting switches shall be of ampere and voltage ratings and type as indicated on drawings on herein specified. Unless indicated otherwise, all switches shall be mounted 1200 mm AFF to centreline.

B.
Flush mounted switches shall be with ivory bakelite rocker type operating toggles rated for 16 A at 250 V. All switches shall be suitable for mounting in 100x50x50 mm PVC boxes with cover plates.

3.5.18.1.e.  Socket Outlets
A.
General Purpose Socket Outlets:
1-
Socket outlets shall be of ampere and voltage ratings and type as indi​cated on the drawings or herein specified.  Unless indicated otherwise, all socket outlets shall be horizontally mounted 300 mm   AFF to centreline.

2-
All socket outlets shall be of the standard 16 A, except twin single-phase 13 A socket outlets to be used in office areas.  

3-
All UPS socket outlets shall be non-standard type with facilities for “clean earth” connection and shall be supplied complete with appropriate plug – top with “T” shaped earth pin.


4-
All socket outlets with cover plates shall fully comply with the relevant specifications.

3.5.18.2. 
Low Voltage Service and Distribution
3.5.18.2.a.  Panel boards
A.
The panel boards shall be designed and constructed in accordance with IEC 439, Type Tested Assemblies shall not be permitted.

B.
All panel boards shall be free standing, enclosed type, of sheet steel construction, and shall be top cable entry / exit. 

C.
All internal cabling of sub-distribution boards and control panels shall be carried out by the manufacturers to labelled terminals.  Each unit shall incorporate a header trunking above the terminal strip within the cabinet.  The header trunking shall be accessible through a removable cover plate separate from the terminal strip cover plate.

D.
The boards shall be complete with all standard fixings and accessories.  The layout of the various units shall be symmetrical and arranged to ensure flexibility and easy extension.  The boards shall also incorporate cable – terminating boxes to suit the outgoing cables.

E.
Miniature circuit breakers in sub-distribution boards shall be installed on rails.  Panel boards shall contain the number of breakers with trip settings as indicated in schedules on drawings.

F.
Earth leakage circuit breakers shall incorporate overload and short circuit protection, and shall trip when an earth leakage current of 30 mA is detected. 

3.5.18.2.b.  Curcuit Breakers
A.
Moulded Case Circuit – Breakers :

1.
Circuit breakers shall be totally enclosed, moulded case, constructed from high quality, high temperature resistant, tropicalized, moulded insulating materials, for normal operation at 70 oC within enclosures, to approved standards, provided with quick-make, quick-break, trip-free switching mechanism manually operated by front toggle type handle and automatically tripped under over current conditions. 

2.
Moulded case circuit breakers shall be thermal – magnetic type for ratings below 600 A frame size, 3-pole unless otherwise shown on the Drawings.  Circuit breakers shall be at rates as shown on the Drawings. 

3.
Thermal magnetic circuit breakers shall include, on each pole, a bi-metallic inverse time – delay over current trip element for small overloads and instantaneous magnetic over current trip elements for operation under short-circuit conditions. Circuit breakers 250 A frame size and larger shall have adjustable instantaneous trips. 

4.
Thermal over current trips shall be compensated to allow for ambient temperature higher at breaker than at protected circuit or device. Compensation shall be applicable between 25 and 50 deg. C. In case of adjustable thermal settings, range of adjustment shall not exceed maximum trip rating shown on the Drawings. 

5.
Circuit breaker ratings shall be non-current limiting, fully rated (100%) with continuous duty at site conditions, and with frame size and interrupting capacity to IEC 947-2, sequence II (rated service short-circuit breaking capacity), and maximum trip rating as shown on the Drawings.  Interrupting capacities at specified voltage and frequency shall meet IEC 947-2 test sequence I, II, III and IV for circuit breakers of utilization category B (with intended short time withstand capability).

6.
Accessories: All outgoing circuit breakers shall have 220 V motor control mechanism except for outgoings supplying MCC panels, where remote – o – hand switches shall be installed for controlling the C.B. control and interlocking functions, under-voltage release, shunt-trip coils, alarm and auxiliary switches, padlocking devices, key-lock devices, and the like. Such accessories shall be provided where required. 

B.
Miniature Circuit Breakers :

1.
Miniature Circuit Breakers shall be suitable for rear mounting to the panel boards and shall be of thermal magnetic trip. 

2.
Circuit Breakers shall be equipped with a handle for manual control, to be used in case of necessity.

3.
Circuit Breakers shall comply with EN 60898.

4.
Breaking capacity shall be minimum 6 kA. for the protection of circuit lines and minimum 10 kA for the protection of panel board inputs.

5.
Miniature Circuit Breakers shall be of B, C or D type, depending on the protected circuit or device.  In case of short-circuit, B type shall operate at 3 – 5 times of the rated current, while C type shall operate at  5 – 10 times, and D type shall operate at 10-20 times.

C.
Earth Leakage Circuit Breakers :

1-
Earth Leakage Breakers shall be suitable for rear mounting to the panel boards and shall be of thermal magnetic trip and ground fault protection.

2-
Circuit Breakers shall be equipped with a handle for manual control, to be used in

3-
Circuit Breakers shall comply with EN 60898.

4-
Breaking capacity shall be minimum 6 kA. for the protection of circuit lines and minimum 10 kA for the protection of panel board inputs.

5-
Miniature Circuit Breakers shall be of B, C or D type, depending on the protected circuit or device.  In case of short-circuit, B type shall operate at 3 – 5 times of the rated current, while C type shall operate at 5 – 10 times, and D type shall operate at 10-20 times.

6-
Earth Leakage values shall be 30 mA.  

3.5.18.2.c.  Fuses

A.
General :

1-
All fuses shall be of the standard cartridge type, and non-ageing with a high rupturing capacity (HRC).  

2-
All fuses used for distribution systems shall conform to IEC standards.

B.
Types :

1-
The following fuse and fuse holder types are acceptable for use in distribution and power systems:
a)
A cartridge type fuse-link, fitting into a fuse carrier, together with a fuse base with fixed terminals.  The fuse can be removed by taking out the fuse carrier and then removing the fuse from the carrier.

b)
Fuses shall be equipped with moulded plastic covers or rigid isolating barriers shall be installed between the fuses.

c)
Sufficient spacing to prevent accidental contact when inserting or withdrawing fuses shall be maintained. The covers or barriers shall be manufactured for the specific fuses to be used.

d)
Fuses and holders shall not contain any parts that can wear unduly or distort. 

C.
Ratings :

1-
Fuse ratings shall be accurate to ( 5% of the published value for unused fuses and shall not vary significantly after long periods of service.

2-
Fuses shall be debated for ambient temperatures above 25oC  in accordance with the Supplier’s recommendation.  If no such recommendation exists, a debating factor of 1 %/oC above 25 oC shall be applied.

3.5.18.2.d.  Contactors

A.
Contactor shall be of the open or totally enclosed, triple-or double pole, electromechanical operated air-break type suitable for 380 - 400 V or 220 - 230 V supplies.  Open type contactors shall comply with the relevant specifications, where applicable.

B.
The current rating of the contactor shall be as specified for the circuit with a switching duty in accordance with the IEC Publication 158-1, utilisation category AC1 for lighting and power circuits and utilisation category AC3 for motor starting.

C.
The mechanical duty of the contactor shall comply with the specified requirements.

D.
Non-current carrying metallic parts shall be solidly interconnected and a common screwed earth terminal shall be provided.  The contactor shall be earthed to the switchboard earth bar. 

E.
Latched contactors shall be provided with a trip coil and a closing coil.  The contactor shall remain closed after de-energising the closing coil and shall only trip on energising the trip coil.

F.
Contactor operating coils shall have a voltage rating as required by the control circuitry and shall have the limits of operating and temperature rise as specified in the IEC Publication 158-1.  Latched contactors shall be capable of being tripped at                        50% of the rated coil voltage. 

G.
Auxiliary contacts shall be capable of making, carrying continuously and breaking 6A at 220 V AC, unity power factor for contactors used on 380-400/230/220 V systems.

3.5.18.2.e.  Meters and Instruments

A.
All meters and indicating or recording instruments including ammeters, voltmeters, watt meters, frequency meters and power factor meters shall be of the flush mounted, square pattern.  Scales and markings shall be protected and sealed.  Accuracy of instruments shall be within 2% unless otherwise specified. 

B.
Current transformer shall be indoor dry type, rated secondary current 5A.  Rated primary current, core size and accuracy shall be determined in accordance with nominal current of plant protected, short-circuit level and burden.

C.
Voltage transformer shall be provided where required, complete with primary and secondary fuses and disconnecting device.

3.5.18.2.f.  Power Factor Correction 

A.
A power factor correction is required to bring up power factor of LV system to 0.95 or better.

B.
The system shall consist of a separate enclosure of similar material and rating to the Main Board.

C.
The capacitor bank shall be indoors, as close as possible to nominated switchboard requiring power factor improvement, and to be totally enclosed in sheet metal cabinets with appropriate ventilation.

D.
Switching of capacitors shall only be performed by the fast closing contactors on capacitor bank units.  Switching arrangement of capacitors shall not allow excessive transient capacitive switching at source, i.e. circuit breaker feeding the bank.

D. Each capacitor shall have its own connection terminals, HRC fuses, contactor, indicator lamp 

3.5.18.2.g.  Uninterrupted Power Supply (UPS) 

A.
General :

1-
An uninterrupted Power Supply (UPS) system shall be installed in the facility to supply uninterrupted, clean electrical power to designated loads with 30 minutes of autonomous operation.

2-
The UPS shall be sized in accordance with the capacity of loads to be connected. 

3-
The UPS system shall provide a precise power supply to the specified equipment, even in the event of transients or disruption to the primary or tertiary input power.  Critical loads for the facility are :



. All sockets for use with Computers.



. IT Servers & Telephone System



. Access Control System



. Fire Alarm & Emergency Exit Equipment



. Security Systems.

4-
Each unit shall comprise a rectifier, battery charger, battery, DC/AC converter and internal bypass facilities to automatically ensure continuty of supply.

B.
Modes of Operation :

1.
Normal (Mains up) 


The rectifier/charger shall derive AC power from the mains and supply DC powers to the inverter while simultaneously float charging the battery. The inverter shall supply the load with clean uninterrupted AC power. 

2.
Emergency (Mains down)


Upon failure or excessive deterioration of the mains supply, the inverter shall continue to supply the critical load from battery power without interruption or disturbance. 

3.
Battery Recharge (Mains restored)


When mains power is restored, the rectifier/charger shall again power the inverter without interruption or disturbance to the critical load, while at the same time recharging the battery. 

4.
Automatic By-Pass (Static Switch)


In the event of overloads exceeding system capacities (short-circuits, heavy inrush currents, etc.) or inverter shutdown (manual for maintenance or automatic for internal faults), the static by-pass transfer switch shall instantaneously transfer the critical load to the by-pass source without interruption. 

5. 
Manual By-Pass (Maintenance)


The UPS shall include a manually operated mechanical by-pass system for maintenance purposes.  To avoid the danger of working on live parts, this system shall be designed to isolate the inverter and the static switch while maintaining load power via the by-pass source.

6.
Operation Without Batteries


For maintenance purposes, it shall be possible to isolate the battery from the rectifier/charger and the inverter by means of a circuit breaker. 


In such a case, the UPS shall continue to supply the load as specified herein, except in the event of a mains power outage. 

C.
Electrical Characteristics:
1-
The UPS equipment shall be suitable for operation with an input power supply with the following characteristics as applicable:


. 380 / 220 V 
(10 %



. 50 Hz
(5 %



. 3 phase, 4 wire,



. TNS system


The input power factor to the UPS units shall be within the range 0.80 lag to unity for any load between 50 % and 100 % of the specified load.

2-
The output power supply provided by the UPS equipment shall have the following characteristics:




. 380 / 220 V 
((5 % transient),



. 50 Hz
(1 %



. 3 phase, 4 wire,



. TNS system


The output phase angle between line voltages shall be 120o ( 1 %


The output supply characteristics shall be maintained for the following conditions :

a)
any steady state load between zero and the specified load,

b)
a 50 % step load application at any load between zero and 50 % of the specified load,

c)
a 50 % step load rejection at any load between 50 % and the specified load,

d)
input supply failure and return at the specified load,

e)
transfer of the specified load to and from a bypass.


The maximum transient recovery time shall be 100 ms.

3-
The UPS equipment shall be capable of supplying a load having a current imbalance of 0.50, over the range from zero load to the condition where tqo phases are fully loaded, the third phase being 50 % loaded.



4-
The total harmonic voltage distortion of the output when supplying the specified kW resistive load shall not exceed 5 %, and no single harmonic voltage shall exceed 3 % of the fundamental.
D.
Enclosures : 

1-
Enclosures shall be of rigid steel construction using mild steel plate. They shall be front access, free standing and floor mounting with minimum degree of protection IP21. They shall be vermin proof whilst permitting adequate ventilation. Enclosures and installation arrangements shall permit access to all components for inspection, maintenance and replacement.  Full size lockable doors shall be provided to parts requiring regular access.

2-
Wiring :

a)
Entry of line and load side power supply cables as well as any auxiliary cables shall be possible from the bottom, underneath if mounted on a false floor, or from the rear.  Terminals shall be clearly labelled for ease of installation.

b)
The UPS shall be fitted with an earth connection, in accordance with the standards. Any bus bars shall be made of rectangular cross-section electrolytic copper or aluminium. 

c)
The cables for interconnecting the UPS and battery cubicles shall be supplied for side-by-side installation.   They shall be provided with locating studs to prevent connection errors. 

d)
All neutral connections, bus bars, cables etc. shall be the same size as the associated phase connections etc.

e)
All power and control cables used within items of equipment shall be LSF type. Cables containing PVC shall not be used.

f)
To protect the equipment against damage due to lightning and supply surges, surge protection shall be provided. 

E.
Isolation and Fault Protection :

1-
The output from the UPS unit shall be controlled by an automatic circuit breaker. 

2-
Switch – dis connectors and circuit breakers shall have direct mechanical ON/OFF indication and shall be lockable in the OFF position. 

3-
UPS equipment shall incorporate protection against damage resulting from :

a)
Overloads and over current (including short circuits) in the output circuits.

b)
Failure of internal components.

F.
Rectifier and Battery Charger :

1-
The rectifier of the UPS unit shall be continuously rated to supply the rated load of the unit plus.  Where applicable, the maximum current necessary for battery charging.

2-
Over voltage protection, over current protection and charger failure detection shall be provided on the battery charging system.  Operation of any protection or detection circuit shall initiate an audible and visual alarm.

3-
Where the battery or DC supplies are earthed they shall be earthed at one place only, on the negative pole. 

4-
Where the battery or DC supplies are not connected to earth or to an earthed system, a DC earth fault indicator shall be provided with audible and visual alarm.

5-
The battery charger shall be capable of meeting the discharge/recharge/ discharge duty and ripple current limit specified for the battery.

6-
Where the battery charger is separate from the rectifier, it shall be provided with a lockable mains input circuit breaker with adjustable overload and over current protection.

G.
Battery :

1-
The UPS batteries shall be of the high performance, lead acid, valve regulated type maintenance – free.

2-
The battery and charger systems shall be capable of performing the following duty cycle:

a)
discharge at specified output power for the specified autonomy period,

b)
recharge for a period of three hours,

c)
discharge at the specified output power for a period of not less than 80% of the specified autonomy period.

3-
The battery rms ripple current, in amperes, shall not exceed 7% of the battery           3 hour ampere-hour capacity during recharge, float or discharge operation.

4-
Inter-cell connections and output terminals shall be provided.  They shall be shielded with impact resistant plastic to prevent inadvertent contact.

H.
Bypass Facilities :

1-
An internal automatic bypass shall be provided, capable of carrying the specified load indefinitely.

2-
The output of the UPS equipment shall run in synchronism with the internal bypass supply whenever the latter is within the specified limits.

3-
The internal bypass device shall be either a static switch or an electromechanical device, or a combination of both, as appropriate.  It shall be capable of withstanding without damage any over current that the equipment is capable of delivering.

4-
Transfer of the load to or from the internal bypass, whether by automatic or manual operation, shall be inhibited when the equipment output is not in synchronisation with the bypass supply.

I.
Instruments, Controls and Alarms :

1- A display unit shall be mounted on the front of each UPS cubicle.  It shall comprise a liquid crystal display, an audible and visual common alarm, a control/data entry keyboard and a schematic of the system.

2- The schematic diagram shall be equipped with LEDs to indicate when the various components are functioning, (e.g. Mains input, inverter, battery, automatic bypass, output etc.).
3.5.18.2.h.  Energy Analyzer

A.
General :

1-
The energy analyzer shall be used in the switchboard at the Facility, and should provide the following measurements :


.
Voltage


.
Current


.
Active-reactive apparent instantaneous power


.
Power factor


.
Frequency


.
Active - reactive energy


.
Demand

2-
The unit shall have 0-5 A, 0-500 V and 50 Hz inputs. Current transformer shall be used for higher currents.

3-
The analyzer shall be of 144 x 144 mm. sizes and shall be suitable for front mounting to switchboard. 

4-
The display shall be LCD backlighted to provide easy reading of parameters. 

5-
The device shall be self - calibrating and should have alarm output and computer output for carrying the information to computer.  Furthermore, the device should save all information onto it in case of power failure.

6-
The measurement class of the analyzer shall be 0.5 and operating temperature between -5 oC and +55 oC.
3.5.18.3. Low Voltage Systems 

3.5.18.3.a.  Internal Lighting

A.
General :


1.
This section includes internal lighting luminaries, lamps, ballasts, and accessories. 


2.
The internal lighting installation shall be designed generally in accordance with the CIBSE Code for Interior Lighting, and with the CIBSE Lighting Guide.


3.
All materials, accessories and any other equipment necessary for the complete and proper installation of all luminaries included in this Contract shall be furnished by the Contractor. 



All luminaries of a given type shall be supplied by the same manufacturer.


4.
The omission of a type or quantity in the Fixture Schedule shall not relieve the Contractor of the responsibility of furnishing all required luminaries of proper type, as shown or the Drawings.

B.
Luminaries:

1.
All luminaries shall be provided of size, types and ratings as indicated on the Drawings and Lighting Fixture Schedule given at the end of this Section.  Luminaries shall comply with the EN standards.


2.
Luminaries shall be selected at IP classes in conformity with the areas in which they are located. 


3.
Luminaries shall have mounting accessories such as suspension rods or chains, rails or brackets, and protective glass covers with gaskets for protection against dust and humidity or type of corrosive atmosphere predominant in the location.


4.
All aluminium surfaces used as reflector shall be anodized aluminium, with reflection factors not less than 97 %.

5. All materials, accessories, and other related fitting parts shall be new and free from defects which in any manner may impair their character, appearance, strength, durability and function, and effectively protected from any damage from the time of fabrication to the time of delivery and until final acceptance of the work. 

C.
Ballasts For Fluorescent Lamps :

1.
All fluorescent lighting shall employ electronic ballasts.  All electronic ballasts shall be 10% total harmonic distortion or less.

2.
Ballasts shall comply with the relevant EN standards and shall be ENEC approved.

3.
In case of fluctuations in mains voltage between 198 V AC and 254 V AC, the luminous flux of the lamp should not vary.

4.
Electronic ballasts shall have an operating frequency of > 40 kHz in order not to interfere with IR remote control facilities.

D.
Lamps :

1.
Light sources used in the project shall be of type and wattage as indicated on the Drawings and Lighting Fixture Schedule given at the end of this Section.

2.
Rated voltage of the lamps should be equal to nominal voltage of distribution network.  Lamps with different rated voltages shall not be acceptable.
E.
Lamp holders :

1.
Lamp holders shall comply with the relevant IEC standards and shall be chosen in conformity with the lamps used.

2.
Lamp holders for fluorescent fixtures shall be heavy duty, moulded white plastic with non-corroding spring contacts.

3.
Incandescent lamp sockets shall be high grade porcelain.

4.
Lamp holders shall be firmly held in place so as to prevent damage to conductor insulation and to prevent socket turning, during lamp replacement.


F.
Installation:
1-
Recessed luminaries with fluorescent and compact fluorescent lamps shall generally be used.
3.5.18.3.b.  External Lighting

A.
General :

1.
This section includes external (area and road) lighting luminaries mounted on exterior building surfaces, lighting poles, floodlights, lamps, ballasts, protective earthing and related builder’s work including pole foundations, cable pits, cable trenches and ductwork.

2.
Lighting control shall be via photo – cell with a manual over – ride facility.


3.
All materials, accessories and any other equipment necessary for the complete and proper installation of all luminaries included in this Contract shall be furnished by the Contractor. 



All luminaries of a given type shall be supplied by the same manufacturer.


4.
The omission of a type or quantity in the Fixture Schedule shall not relieve the Contractor of the responsibility of furnishing all required luminaries of proper type, as shown or the Drawings.

B.
Lighting Poles :

1.
Poles shall be circular section, tapered, formed sheet steel, electrically welded, and of height specified.

2.
Poles with one or two luminaries shall be connected over one phase and neutral.  Poles with three or more luminaries shall be connected over 3 phases and neutral, unless otherwise shown on the Drawings. 

3.
Each pole shall be separately earthed.

C.
Luminaries :

1.
All luminaries shall be provided of size, types and ratings as indicated on the Drawings and Lighting Fixture Schedule given at the end of this Section.  Luminaries shall comply with the EN standards.

2.
All external luminaries shall be rated at IP 65 and of GRP construction with toughened glass covers.

3.
Road Lighting Luminaries and Floodlights :

a)
Luminaries and floodlights shall be totally enclosed, dust protected and splash proof, shock resistant.  Body shall be corrosion resistant, extruded, pressure die-cast or fabricated aluminium alloy.

b)
Exposed metal parts shall be factory finished, stove enamelled, with suitable corrosion resisting point capable of resisting heat emitted by lamp during continuous operation, and under full sunlight conditions.

D.
Ballast and Control Gear :

1.
The ballast and control gear shall be mounted in luminaries in separate compartment isolated from lamp, and with enclosed terminal blocks fitted with quick-disconnect electrical leads.  Where required, control gear shall be contained in the pre wired box, having an enclosure of IP 65, and mounted on luminaries ring separately from luminaries.

2.
Control gear shall be plug-in type for operation at 220 V, AC single phase, 50 Hz, ballast shall be specially selected for particular type of lamps used. 

E
HRC Fuse Cartridges :

1.
HRC Fuse Cartridges shall be provided, complete with base, for protection of the luminaries.  Fuse shall be suitably rated to withstand starting current and shall be preferably located in control gear enclosure.

F
Lamps :

1.
Light sources used in the project shall be of type and wattage as indicated on the Drawings and Lighting Fixture Schedule given at the end of this Section.

2.
Rated voltage of the lamps should be equal to nominal voltage of distribution network.  Lamps with different rated voltages shall not be acceptable.

G.
Lamp holders :

1.
Lamp holders shall comply with the relevant IEC standards and shall be chosen in conformity with the lamps used.

2.
Lamp holders shall be firmly held in place so as to prevent damage to conductor insulation and to prevent socket turning, during lamp replacement.


H.
Wiring : 

1.
All external ground and pole mounted luminaries shall be run in XLPE / LSF / SWA / LSF cable.

2.
All building mounted external luminaries shall be run in 4 mm2 cables in galvanized conduit.

3.5.18.3.c.  Lighting Automation

A.
General :

1-
The system shall consist of panel – type dimmers, remote control panels, radio receivers, antenna, interface units and LIYCY type cables.

B.
Dimmer Modules :

1-
Long distance drive dimmers shall be panel – mounted dimmers with 1000 W capacity each.

2-
Each module shall be able to drive mains and low voltage tungsten halogen and incandescent lamps. 

3-
Modules shall be designed for 0-10 Volt D.C. signal input remote control applications. 

C.
Remote Control Panel :

1-
The remote control panels shall control the dimmer modules from a remote location by radio frequency communication system.

2-
The panels shall be produced as 12 channels.
3.5.18.3.d.  Earthing

A.
The whole installation shall be earthed properly in accordance with the requirements and recommendations of the Earthing Standards BS7430 Code of Practice and VDE. 

B.
Earthing matrix system shall consist of steel strip at appropriate cross – sections, installed around the building. Steel strip shall be connected to copper connection bars by means of steel cables. Conductor sizes shall be determined in accordance with the relevant specification. 

C.
The reinforcement steel mats of the ground plate shall be connected to copper connection bar by a steel strip which shall be welded to the steel mats or where modular steel mats are used by means of steel cables, then modular mats shall be welded each other and connected to connection bar.

D.
All main service switch and distribution switchboard equipment, trans​formers, motors, panel board and all related metallic equipment shall be effectively earthed in an approved manner.

E.
All conduit entering, distribution and service switchboards shall be provided with earthing bushings connected to the respective earthing bus by means of bare copper earth wire.

F.
All mechanical services including the incoming water mains shall be connected to the earthing bus bar assembly in each switchboard by means of copper cable of appropriate cross-section run in conduit.

G.
The resistance to earth of grounding rod system shall be less than 1 Ohm. Test shall be carried out to determine the resistance of the soil during excavation period so that a suitable earth rod installation can be designed to achieve this value. 
3.5.18.3.e.  Telephone / Data Communication System

A.
General :

1-
The Contractor shall include for the supply, install and commission a complete telephone / data structured cabling system including all necessary switches, hubs and rack systems, in full accordance with Category 5 standards.  Servers, PC’s and IT equipment relating to the use of the cabling system is not part of this scope of work and should not be included by the contractor.

2-
The telephone system shall comprise the following items, for the factory complex: a digital telephone exchange PABX, a modern main distribution frame MDF based on insulation displacement type connectors, patch panels, distribution points, an operator terminal, suitable multipart cables, telephone sockets and telephone sets.

3-
All telephone and data cabling shall be contained on separate trunking/wire ways supplied and installed by the Contractor.  Care should be taken at all times to ensure that these cable runs are not placed parallel, or near to mains cabling.

4-
The Contractor shall be required to provide labelling to all cables and cords, distribution frames and outlet locations, according to industry standards.  Labels should be computer-generated, or typewritten following an alphanumerical sequence coding system.


B.
System Network :

1-
The Category 5 structures cabling system shall consist of all the following :


.
Backbones


.
Horizontal sub-systems


.
Information outlets


.
Workstation sub-systems
-
Final connection cords supplied by Operator


.
Administration sub-systems
-
Patch panels, patch cords and cabinets


.
Equipment Room sub-systems
-
Patch panels, patch cords and cabinets

2-
Backbones shall consist of multi-pair multi-core armoured LSF copper cables and multi-core, multi-mode armoured fibre optic cables.  Horizontal sub-systems provide connections from patch panels within hubs to the telephone and data outlets in the field.  Information outlets should be to EIA568B 10BaseT 8 way RJ45 connectors.  
3-
Cables shall be four-pair Category 5, unshielded twisted pair UTP, LSZH sheathed with 24 AWG (0.51 mm) solid copper conductors.
C.
PABX :

1-
The PABX room located on the ground floor of the Building shall house the PABX switch, the MDF, the PABX control terminal and the call management terminal.  This shall be the location of the termination of the main incoming telephone and data lines.  If call management functions are incorporated in the operator (or call attendant) terminal, a separate call management terminal will not be required.  The PABX in the factory office block shall be cable linked to a secondary cross connection panel located within the server room.

D.
The Operator Terminal :

1-
The operator (or call attendant) terminal, based on a VDU, handset and printer, shall be installed in the receptionist’s room 

2-
The VDU shall provide directory information as well as information on staff location and availability status.  Call management facilities, including the production of hard copies of call management and directory information, can be incorporated either in this terminal or separately in the PABX room as part of the PABX equipment there.

E.
MDF :

1-
The Main Distribution Frame (MDF) shall be of modern design suitable for use with insulation displacement type connector blocks.  It shall be free standing in the centre of the room and shall be in a suitable lockable cabinet in the PABX room.

2-
The MDF shall be sufficient capacity to connect up to20 external lines and 80 extensions.  The outlet at each extension shall be an 8 pin RJ 45 socket which shall be connected to the local telephone distribution point using 4 pair UTP Category 5cable.  

3-
All appearances of the extensions, trunks and equipment connections on the MDF shall be fully labelled.

4-
Locations of the patch panels and distribution points are shown on the Drawings.  
3.5.18.3.f. Fire Alarm and Detection System

A.
General :

1-
An analogue addressable Fire Alarm and Detection System shall be installed, test and commissioned in full accordance with local safety regulations, and the Equipment shall be Factory Mutual approved as defined by that standard and registered by that Authority.

2-
The Contractor shall produce for inspection a schedule of the relevant Insurance Company approval numbers each of the principle components of the system.

3-
All equipment central to the operation of the Fire Alarm System shall be designed and manufactured by the company installing and commissioning the system.

4-
The Fire Alarm and Detection System shall by provided by the Contractor and shall include the followings :


.
Main fire alarm cabinet,


.
Automatic detectors,


.
Manual alarm stations,


.
Alarm devices,


.
Addressable interface devices,


.
Complete wiring system, end of line devices 


and any related accessories.


5-
The system shall incorporate as an integral part, an Emergency Announcement System.

B.
System Description :

1-
Design :

a)
The Fire Alarm and Detection System shall be an independent, modular, self contained, audibly and visually supervised two-wire, analogue addressable zoned, none coded, pre-signal system.

b)
Manual alarm stations and automatic fire detector and sensor circuits shall be grouped in software - assignable zones as shown on the Drawings.  Non-addressable devices such as alarm indicators, water flow switches, etc., shall be connected into the loops through addressable monitor and control modules.

2-
Operation :


Upon actuation of any manual station, or automatic detector, the system shall operate as follows :

a)
Common fire alarm LED shall illuminate and audible signal shall sound continuously at fire alarm.  The LCD display shall display the device number, loop number, type and text description. 

b)
Event/alarm logging printer shall automatically record the alarm condition with type, location, time and date as well as the consequent alarm initiated event commands.

c)
Alarm signals shall be transmitted to the DDC (Direct Digital Controller) panels of the HVAC system to stop Air Handling units or activate fans as described in the mechanical specs.

d)
Horns shall sound an alarm tone to the floor above and under fire floors.  Authorised personnel shall evaluate the danger and take the necessary precautions. 

e)
In case of general evacuation, horns shall sound evacuation tones. 

f)
A pre-recorded call message shall be automatically transmitted to the public fire brigade through auto dialler module in case of general evacuation. 

g)
General evacuation alarm shall be activated either by operator or automatically if the alarm condition has not been reset after a preset period.

h)
Alarm sounders shall be silenced by operating a reset button on main control unit.

C.
Main Fire Alarm Cabinet :

1-
The Main Fire Alarm Cabinet shall be fully programmable, microprocessor based, analogue addressable central control unit and main enunciator panel of modular design to facilitate phasing of work, expansion and servicing, and containing all components of the system including solid-state electronic components, audible and visual units, relays and interface components, batteries and charger and other components required for operation of system.

2-
Voltage and Power supply :  The MFA Cabinet shall provide 24 V D.C. (+/-10%) to all zone alarm initiating and alarm signalling devices and shall be designed to operate from 220 V A.C., 50 Hz  2-wire, earthed power supply.

3-
Battery back-up on power failure shall exceed 48 hours normal load, followed by full alarm load capability of 5 minutes.  Voltage shall be 24 V D.C.   Battery shall be nickel cadmium type, float charged, with automatic rapid charge at maximum allowable rate for type used. Battery voltmeter, charge/discharge ammeter, low battery alarm bell and pilot light shall be provided. 

D.
Automatic Detectors :   

1-
Optical Smoke Detectors :

1.1-
The optical smoke detectors shall use the photoelectric principal to measure smoke density and shall send data to the panel representing the analogue level of smoke density.

1.2-
The detectors shall be intelligent and addressable devices, and shall be connected with two wires to one of the line circuit loops.

1.3-
The detectors shall be ceiling – mounted and shall include a twist – lock base.

1.4-
Each detector shall have status indicating LED.  The LED shall flash under normal conditions, indicating that the detector is operational and in regular communication with the fire alarm cabinet. 

1.5-
Each detector shall have automatic regulation for varying supply voltage from 15 V to 28 V.DC, reverse voltage protection, spike and surge suppression.

1.6-
Detectors shall have the following characteristics :


.
Nominal operating voltage 
:
24 V. DC


.
Quiescent current
:
200 micro A.


.
Operating temperature
:
0oC – 49oC


.
Coverage
:
80 – 100 m2
2-
Optical Heat Detectors :

2.1-
The optical heat detectors shall have the same structure with the optical smoke detectors. In addition to all characteristics of the optical detectors, the optical heat detectors shall measure the ambient temperature by a thermal element and shall send this information to the fire alarm cabinet.

2.2-
Detectors shall have the following characteristics:

.
Nominal operating voltage 
:
24 V. DC


.
Quiescent current
:
200 micro A.


.
Operating temperature
:
0oC – 49oC


.
Coverage
:
80 – 100 m2
3-
Heat Detectors :

3.1-
Each heat detector shall use an electronic sensor to measure thermal conditions caused by a fire and shall send data to the panel representing the analogue level (the temperature) at the detector. 

3.2-
The detectors shall be intelligent and addressable devices, and shall be connected with two wires to one of the line circuit loops.

3.3-
The detectors shall be ceiling – mounted and shall include a twist – lock base. 

3.4-
Each detector shall have status indicating LED.  The LED shall flash under normal conditions, indicating that the detector is operational and regular communication with the fire alarm cabinet.

3.5-
Each detector shall have automatic regulation for varying supply voltage from 15 V to 28 V DC, reverse voltage protection, spike and surge suppression.

3.6-
Detectors shall have the following characteristics :


.
Nominal operating voltage 
:
24 V. DC


.
Quiescent current
:
200 micro A.


.
Operating temperature
:
0oC – 49oC


.
Coverage
:
40 – 50 m2
4-
Optical Beam Smoke Detectors :

4.1-
Beam detectors shall be used to give full protection to high, open areas in which the effectiveness of optical smoke detectors is reduced.

4.2-
Each detector shall consist of a transmitter which projects an IR signal, a receiver which monitors the projected signal, and an addressable interface unit which communicates with the fire alarm cabinet.  Mounting brackets capable of ceiling or wall mounting and test filters to check sensitivity shall be included.

4.3-
All three units comprising the beam detector shall be powered by a two – wire signalling line circuits.

4.4-
The unit shall have automatic gain control to compensate for signal deterioration from dust an dirt.

4.5-
The detector shall have a protection range of 10 to 100 metres and an operating temperature range of –20 to + 55 oC.

E.
Manual Alarm Stations :

1-
Manual Alarm Stations shall be break glass slide face panel type, with break - rod feature, reset to normal position only by use of special key.  Initial operation of station shall cause general alarm operation. 

2-
Each station shall be addressable station and shall have the electronic circuitry for two-way communication with MFA Cabinet.  Each time the station is polled, it shall communicate its individual address, type and status.

3-
Stations shall be tamper - proof, surface or semi - recessed mounting, in suitably designed metal box. Exposed parts shall be bright red.  Glass rod shall break under firm pressure or moderated impact; no hammer shall be necessary.

4-
Stations shall have operating characteristics compatible with system. 

F.
Alarm And Sundry Devices :

1-
Horn type alarm devices shall be for indoor applications, vibrating type, 24 V DC, with die-cast zinc frame and grille, mounted to flush or surface box as shown on the Drawings, and giving 85 db sound level at 3 m in all directions.

2-
End-of-line devices shall be supplied and installed to locations as shown on the Drawings.  Equipment shall operate without manual adjustment and without faults or false alarms. 

3-
Remote indicators shall generally be located above doors as shown on the Drawings.  Indicator shall have built-in lamp unit with solid state lamp flasher enclosed in red enamelled steel back box with matching red moulded phenolic front panel and lens.  All units shall have the word "FIRE" in white lettering and shall give clear visual indication, flashing under normal conditions and steady at full brilliance when corresponding automatic detectors are actuated. 

G.
Addressable Interface Devices :

1-
Monitor Module :

1.1-
An addressable monitor module shall be provided to monitor and supervise the fire alarm non addressable devices such as water flow switches, fire dampers, etc. 

1.2-
Monitor modules shall be loop powered and addressable devices, and shall be connected with two wires to one of the signalling line circuits. .

2-
Control Module :

2.1-
An addressable control module shall be provided to control/activate and supervise the wiring of alarm devices such as sounders, HVAC system, etc. 

2.2-
The control module may be set to operate as a volt free relay contact, for fan shutdown and other auxiliary control functions.

2.3-
Control modules shall be loop powered and addressable devices, and shall be connected with two wires to one of the signalling line circuits. 

3-
Fault Isolator Module :

3.1-
A fault isolator module shall be provided within the connecting loops as shown on the Drawings.  

3.2-
Module shall isolate the part of the loop upon short circuit in the loop.  

3.3-
An integrated LED shall be provided for visual supervision, normally blinks and latches ON in alarm. 

H.
Cabling :

1-
Wires and cables shall comply in accordance with requirements of local code authorities and with relevant IEC standards, and shall be certified to have passed IEC 331 and 332 flame resistance and fire retardant tests.  Cables shall be with red coloured LSHF sheath.

2-
Operating voltage shall be maintained in a flame of 1000 oC for at least 20 minutes, or 750 oC for three hours.

3-
Conductors shall be copper of minimum size 1.5 mm2 and / or as shown on the Drawings.

I.
Installation :

1-
Installation shall be supervised and tested by the manufacturer of the system equipment.  The work shall be performed by skilled technicians under the direction of experienced engineers, all of whom shall be properly trained and qualified for this work.

2-
Cables shall be run on cable trays, in galvanized heavy gauge steel conduit. 

3-
All circuits shall be appropriately labelled and approved before use by Employer's personnel.

4-
Unless otherwise specified, manual stations shall be mounted 1500 mm from finished floor level.

5-
Connections and terminations of circuits shall be made only at accessible boxes and fire alarm cabinets. 

6-
Detector heads with twist-lock mounting shall be removable from floor level by use of pre-engineered grip on end of long rod, specially designed for this purpose.
3.5.18.3.g. Projection System

A.
General :

1-
The projection system to be installed within the Conference Hall shall both allow the user the broadcasting of video – projection, slide and documentation; and display the DVD image on screen for the educational / cinema etc. projection applications.

2-
The system shall consist of an LCD projector, a motor drive screen, a distribution amplifier, a video cassette and DVD player, cables and connectors.

B.
Projector :

1-
The device shall be produced with LCD technology and shall have at least the following features :


.
S-video, video, 2 pcs. RGBHV, 2 pcs stereo sound input,


.
More than 800 lumens of brightness


.
> 250:1 contrast rate


.
Compatibility with the video sources (PAL, SECAM, NTSC, DTV, HDTV) and with the computer display formats (VGA, S-VGA, XGA and SXGA)


.
Up to 1024x768 pixel resolution


.
Changeable long and short throw lenses (automatic zoom and focus lens system)


.
3- line digital comb filter and 3-D noise reduction  filter


.
At least 1000 hours of lamp life

3- The projector shall be roof-mounted and shall be equipped with suspension apparatus.

C.
Motor Drive Screen :

1-
The motor drive screen to be used for the system shall be of matt white colour, acoustic transparent and high reflective type.

2-
The screen shall be of 350 cm x 250 cm dimensions.

3.5.18.3.h. Lighting Fixture Schedule  

	TYPE
	DESCRIPTION

	1
	Projector for mounting on wall or earth mounted, with rotationally symmetrical narrow or wide beam (according to its area of use), with safety glass and with 70-150 W metal halide lamp. (IP 65)



	2
	Projector for mounting on wall or earth mounted, with rotationally symmetrical narrow or wide beam (according to its area of use), with safety glass and with 70-150 W metal halide lamp. (IP 65)




	3
	Wall mounted decorative luminaire with 150 W mains voltage halogen lamp. 



	4


	Suspended globe  with 60 W incandescent lamp .



	5
	Recessed ground luminaire with glass cover and with 50 W low voltage halogen lamp. (IP 67)



	6


	Recessed subwater luminaire with 50 W low voltage halogen lamp. (IP 68)



	7


	Recessed downlight with Al. reflector, wide beam and with 2x13 W compact fluorescent lamp. (IP 23)



	8
	Wall mounted decorative luminaire with plexiglass diffuser and with 18 W fluorescent lamp. (IP 40)



	10
	Surface mounted luminaire with opal diffuser, direct light distribution and with 2x58 W fluorescent lamp. (IP 40)



	11
	Surface mounted damp-proof luminaire, with acrylic diffuser, direct light distribution and with 2x36 W fluorescent lamp. (IP 65)



	12
	Outdoor type projector with symmetrical wide beam, with safety glass and with 150 W metal halide lamp and 250 W halogen lamp (IP 65)



	13
	Outdoor type projector with symmetrical wide beam, with safety glass and with 70 W metal halide lamp. (IP 65)



	14
	Decorative post-top luminaire with side arm, h: 3 m. pole, with housing made of aluminium, symmetric wide beam and with 125 W mercury vapor lamp. (IP 66)



	Fiber Optic

Light System
	The system shall consist of a light generator with 150 W metal halide lamp, 

a 6 mm. fiber cable and spot lamps on the fiber ends.




3.5.18.4. Installation

A.
Carry out electrical work in accordance with the Drawings, Specification and Regulations, ensuring compliance with design and performance requirements, to provide safe and protected systems with equipment readily accessible for operation, maintenance and repair.   Provide accessories necessary to complete the installations, of the types specified or recommended for the purpose by the manufacturer of the equipment or accessories.

B.
Location of items required by the drawings or specifications not definitely fixed by dimensions are approximate only and exact locations necessary to secure  the best conditions and results shall be determined at the site and shall be subject to the approval of the Architect / Engineer. 

C.
Follow drawings in laying out work, check drawings of other trades to verify spaces in which work shall be installed, and maintain maximum headroom and space conditions at all points.

D.
Perform all work with skilled mechanics of the particular trade involved in a neat and workmanlike manner.

E.
Perform all work in cooperation with other trades and schedule.  

F.
Furnish other trades advance information on locations and sizes of frames, boxes, sleeves and openings needed for the work, and also furnish information and shop drawings necessary to permit trades affected to install their work properly and without delay.

G.
Where there is evidence that work of one trade shall interfere with the work of other trades, all trades shall assist in working out space allocations to make satisfactory adjustments and shall be prepared to submit and revise coordinated shop drawings. 

H.
With the approval of the Architect / Engineer and without additional cost to the Owner, make minor modifications in the work as required by structural interferences, by interferences with work of other trades or for proper execution of the work.

I.
Work installation before coordinating with other trades so as to cause interference with the work of such other trades shall be changed to correct such condition without additional cost to the Owner and as directed by the Architect.

J.
Minor changes in the locations of outlets, fixtures and equipment shall be made prior to rough-in at the direction of the Architect / Engineer and at no additional cost to the Owner.

K.
Electrical Contractor shall cooperate with other trades and coordinate work so that conflicts with other work are eliminated.

L.
Equipment shall be installed with adequate space allowed for removal, repair or changes to equipment. Ready accessibility to removable parts of equipment and to wiring shall be provided without moving other equipment which shall be installed or which is in place.   Electrical Contractor shall verify measurements. Discrepancies shall be brought to the Architect's attention for interpretation. 

M.
Determine temporary openings in the buildings that shall be required for the admission of apparatus furnished under this Section, and notify the Architect/Engineer accordingly.  In the event of failure to give sufficient notice in time to arrange for these openings during construction, assume all costs of providing such openings thereafter. 

N.
Location of electrical outlets, lighting panels, cabinets, equipment, etc. is approximate and exact locations shall be determined at the project.

O.
Electrical Contractor shall refer to contract documents for details, reflected ceiling plans, and large scale drawings.
3.5.18.4.a.  Label and identify

A.
General :

1-
Labels shall be provided on all main items of equipment, switchboards, panel boards, isolators, starters, control switches, cables, etc., 
shall be engraved laminated plastic and secured by means of screw fixings not self adhesive. Labels shall identify system panel or circuit references. 

2-
Laminated plastic shall have red engraving on white background for circuit references and back on white for descriptive notices. 

3-
Information to be given on the label shall include the equipment numbers, designation of outgoing cables and origin of incoming cables, source of supply, etc.

4-
Warning labels where voltages of more than 250 volts are present shall be fixed to equipment.  These labels shall be securely fixed laminated plastic material with black lettering on yellow background.

B.
Distribution Boards :

1-
Distribution boards shall have circuit and descriptive notice labels fitted on the front of the distribution board.

2-
Outgoing circuit information shall be in the form of a typed circuit chart securely fixed inside the distribution board to the door in a suitable plastic wallet. 

3-
All cables in distribution boards shall have slip on type cable markers identifying the circuit reference.  This includes all neutral and earth cables. 

C.
Cables And Earth Conductors :

1-
All armoured cables shall be provided with tagged ferule markers at both ends to identify the origin and destination of the cable.

2-
All earth cables shall be labelled at both ends.

D.
Accessories Plates :

1-
The front plate of all accessory outlets shall have printed adhesive tapes fitted, red on white background, giving the circuit number as dictated by the distribution board schedules.  This includes socket outlets, lighting switches, luminaries, smoke detectors and manual call points. 

2-
The adhesive tape shall be vanished over to prevent its peeling off at a future date. 

E.
Safety Notices :

1-
Safety notices in switch rooms shall be provided, giving advice on safety procedures to be taken in the event of an electrical shock. 

2-
Wiring schematic drawings shall be provided within each switch room indicating the single line schematic of the distribution system.  These schematics shall be placed in a durable frame with protective Perspex cover. 

F.
Equipment Nameplates :

1-
Equipment nameplates shall be non-corroding, robust metal, inscribed in Turkish and English and firmly fixed to equipment at factory. 

2-
Nameplates shall indicate name and address of manufacturer, model, serial number, basic characteristics and ratings of equipment and shall include elementary diagrams etc., all in accordance with the Standards. 

G.
Fireproofing:
1-
Where cables, cable trays, bus ducts or conduits pass through floors and fire rated walls, pack space between wiring and sleeve full with materials and seal with approved caulking compound. 
3.5.18.4.b. Supervision

A.
The work shall at all times, for the duration of the Contract, be carried out under the supervision of a skilled and competent representative of the Contractor, who shall be able and authorized to receive and carry out instructions on behalf of the  Contractor. 

A sufficient number of workmen shall be employed at all times to ensure satisfactory progress of the work. 
3.5.18.4.c. Test and inspection  

A.
General :


1-
The engineer or his duly authorized representative shall be afforded access at all reasonable times to such part of the sub-contract works on the site of the works or at the sub-contractor's premises or the premises of the manufacturer of component parts, as may be necessary for the purpose of inspecting, examining and testing the materials, workmanship and performance of any plant or equipment for the sub-contract works. If requested by the specification, the sub-contractor shall give the engineer notice in writing when any portion of the plant is ready for test and if the engineer does not himself or through his representative attend to witness the test within seven (7) days from the receipt by him of such notice, then the sub-contractor may proceed with the tests, duly forwarding to the engineer certified copies of the results thereof. In such case, the test shall be deemed to have been made in the engineer's presence. 

B.
Test Equipment :


1-
The contractor includes the provision of all test equipment required to take all measurements and readings specified or as may be required from time to time to ensure that the installation is handed over in good working order. All test equipment remains the property of the Contractor. 

A.
Not later than the date of substantial completion, provide sufficient number of spare parts as required by the Specification, together with suitable means of identifying, storing and securing same. 

B.
The following spare parts information shall also be supplied :

1-
A list of spare parts (the quantity for each item shall also be given).

2-
A list of special service tools.

3-
The guaranteed period that spares shall continue to be manufactured before obsolescence.

4-
Names and addresses nearest sources of supplies.

B. Spare parts information shall be furnished in English and Turkish languages.






































































































































































































































































































































































































































































































SUMMARY OF WORKS

3.5.1. Scaffoldings for Works

3.5.1.a
V.0601
Load Bearing Scaffoldings (< 10 m)………………………….m3

3.5.1.b
V.0602
Load Bearing Scaffoldings for Vaults and Dome(>10m)…m3

3.5.1.c
V.0604
Work Scaffolding (< 10 m)…………………………………… m3

3.5.1.d
V.0605
Work Scaffolding (> 10 m.. …………………………………….m3

3.5.1.e
SP.001
Temporary Strengthening With Wooden Structures………m3

3.5.2. Earthworks and Fillings

3.5.2.a
V.0502/A
Excavations by Hand………………………………………m3  

3.5.2.b
SP.002
Top Soil Refill…………………………………………….…m3

3.5.2.c
V 0502
Fill with Gravel and Sand………………………………..m3

3.5.2.d
14.002
Excavation of Pressed Earth Flooring………………..m3

3.5.3. Removals and Demolitions

Careful Removal  

3.5.3.a  V.0315     Careful Removal of Big Stone Slabs on Walls (<0.10m3……mt 

3.5.3.b  V.0346

Careful Removal of Small Stone Slabs on Walls(>0.10m3)…m3 

3.5.3.c  V.0308

Careful  Removal of Cornices+Sills of Doors+Windows……..mt 

3.5.3.d  V.0341/A
Careful Removal of Roof Tiles……………………………....……m2 

3.5.3.e  V.0335

Careful Removal of Ducts+Canals from the Roof………………m2

3.5.3.f   V.0316

Careful Removal of Decoratives+Tiles on Wall and Floors..m2

3.5.3.g  V.0307    
Careful Removal of Stone Paving at Eyvan + Courtyard……..m2

3.5.3.h  V.0340/A
Careful Removal of doors (per leaf)……………………………….pcs 3.5.3.i   V.0338

Careful Removal of Wooden Beams and Trusses……….……..m2

3.5.3.j   V.0333

Careful Removal of Iron Fences……………………………………..m2

3.5.3.k  V.0705    
Careful Removal of Iron Tiebars+Rods (round or square) …..kg

3.5.3.l   V.0705    
Careful Removal of Other Medium Sized Iron Elements …..….kg

3.5.3.m V.0406    
Careful Removal of Old Plaster Pointing on Stone Walls…….mt

3.5.3.n  V.0402     Careful Removal of Wall Plaster of Lime Mortar …………….…m2 3.5.3.o  V.0401     Careful Removal of Wall Plaster of Cement Mortar…...…….…m2

Removals  

3.5.3.p
V.0333
Removal of redundant metal pieces(elements like hooks)….pcs

3.5.3.q
SP.003 
Removal of redundant electric cables…………………………lump sum
3.5.3.r
SP.004 
Removal of sanitary equipment from masonry……………..lump sum
3.5.3.s
B14.021
Removal of trees+bushes from masonry wall < 2.00m……  pcs 

3.5.3.t
B14.022/1Removal of trees+bushes from masonry wall > 2.00m……  pcs

Demolishing and removal 
3.5.3.u
18.185
Demolition and Removal of r/c Structure using Hand-drills…m3

3.5.3.v
V.0301
Demolition and Removal of Masonry Walls +Vaults….……….m3

3.5.3.w
V.0349
Demolition and Removal of Cut Stone Walls……………………..m3

3.5.3.x
V.0329
Demolition and Removal of Concrete Flooring and topcover.m2
3.5.4. Treatment of Stone Elements

3.5.4.a  V.0401

Stone Surface Cleaning by Spray Water Washing….………..m2

3.5.4.b  V.0406

Stone Surface Cleaning by Washing + WİTH Brush + Knife …m2 

3.5.4.c  V.0417

Stone Surface Cleaning by Washing + Paper Pulp……….….m2 

3.5.4.d  SP.005

Cleaning Soluable Salts with Clay Packs + Washing………. m2

3.5.4.e  V.0417

Stone Surface Cleaning by Hydronal Mix Wash+Paper Pulp.m2
3.5.4.f   SP.006

Stone Surface Cleaning by Air Blasting Aluminium Granulesm2

3.5.4.g  SP.007

Disinfecting Stone Elements with Biocid Sprays………………m2

3.5.4.h  SP.008

Pre-consolidation of Marble Window Grills ………….…………m2

3.5.4.i   SP.009

Consolidation of Surfaces with Acrylic and Silicon Resins .m2

3.5.4.j   SP.010

Consolidation of Cracks with Acrylic and Silicon Resins …..mt

3.5.4.k   V.0419
Gluing Cracks + Breaks with Epoxy Resins …………………..pcs

3.5.4.l    SP.011
Mortar Repair of Cracks on the Stone Surface………………..mt

3.5.4.m  SP.012
Final Protection of Surfaces by Silosanic Resins painting ..m2

3.5.4.n  V.0.407
Fine Surface Hammering…………………………………………….m2

3.5.4.o  SP.013

Repositioning of Removed Stone Elements <0.25m2…………pcs 

3.5.4.p  SP.014
Repositioning of Removed Stone Elements >0.25m2………….m3
3.5.5. Restoration of Masonry Walls and Vaults

3.5.5.a
V.1002
Replacement of Bricks in Load Bearing Masonary Wall…..m3

3.5.5.b
V.1131
Replacement of Small Blocks<0,10m3 in Stone Masonary..m3 

3.5.5.c
V.1134A
Replacement of Large Blocks>0,10m3 in Stone Masonary m3

3.5.5.d
V.0419
Masonary Reinforcement by Grouting Chemicals……………m3

3.5.5.e
SP.O15
Masonary Reinforcement by Inserting Steel Rods+Resins.m3

3.5.6. Restoration and Treatment of Wall Surfaces

3.5.6.a
SP.O16 

Cleaning Masonary Walls with Natural Broom………………..m2

3.5.6.b
SP.O17 

Cleaning Masonary Walls by removing dirts with …………..m2 


       



Poultice of Amonium Bicarbonate on pulp paper + Washing 

3.5.6.c
V.0419 
Restoration of Wall Plaster by Injecting Acrylic Resins..…..m2

3.5.6.d
SP.O18

Filling Gaps with Small Stones <10cm + Thickness < 2cm.pcs 

3.5.7. Restoration +Treatment of Wooden Elements

3.5.7.a  SP.O19
Treatment of Wood against parasite+fungi………………...m2

3.5.7.b  V.1794/A 
Restoration + treatment of old wooden trusses ……….…m3 

3.5.7.c  SP.O20     Enlarging+completing old trusses with new elements…m3

3.5.7.d  SP.O21
Repositioning the restored and enlarged trusses……….pcs

3.5.7.e  SP.O22

Fireproofing wooden elements……………………….…..…m2

3.5.7.f   SP.O23
 Repairing+restoring old doors and windows……………..pcs 

3.5.8. Restoration of Metalwork

3.5.8.a  V.0706/A
Strengthening+partial replacement of iron tie-rods and bars ..kg

3.5.8.b  V.0706

Surface treatment of iron rods and bars ……………………….…mt 

3.5.8.c  V.0705

Restoration and  Reinstallation of Fences……………………...kg

3.5.9. Infrastructure

3.5.8.a
16.002

Levelling Concrete BS14 h=10cm…………………………...m2
3.5.8.b
23.001/1

Reinforcement Steel ………………………………………...TON 

3.5.8.c
16.044/1

Ready Mixed concrete B 225 + Wooden Framework ….m3
3.5.8.d
19.022/4

Ground Floor Water + Heat Insulation ……………….…..m2 3.5.8.e
18.460/1

Ø 10/15 cm PVC Drainage piping………………………...mt
3.5.8.f
SP.024

60/60 cm Concrete Drainage Mahole with cast iron top .pcs 

3.5.10. New Flooring and Skirtings 

3.5.10.a
26.196
30x30cm Granite Ceramic Flooring+10cm Ceramic SKirting..m2

3.5.10.b
V.0801
Terracotta tiles flooring at Aisles with fireplaces………..……m2 

3.5.10.c
V.0808   50x50 cm White Marble Flooring at Eyvan (thickness 3 cm).m2 

3.5.10.d
SP.025
10 cm Marble Skirting………………………..…………..………….mt

3.5.10.e
SP.026

Brass joints for marble flooring……………..………………….….mt

3.5.10.f
V.0807B

Stone flooring with Joints Grouting (Thickness 5-10 cm)…..m2

3.5.10.g
V.1106

Free stone paving at the Courtyard………………………….…..m2

3.5.10.h  V.1377
Stone Steps+Thresholds+Cornices (min 100 length)……..….mt
3.5.11. New Walls

3.5.11.a
V.1112

25 cm width cut stone elements for Masonry Wall…………m2 

3.5.11.b
V.1307

New Window sills with cut stone……………………………..….mt

3.5.11.c
V.0903

New Masonry Walls with Horizontal Joinary ……………….m3

3.5.11.d
SP.027

Gypsum Panel Wall (Double sided fire+water Proof……… m2

3.5.11.e
18.081/4
13.5cm Partition walls with cavity bricks  …………………….m2

3.5.11.f
SP.028

Toilet Cabins+doors with laminated chipboard+fittings…..each 
3.5.12. Wall Coverings and Finishes

3.5.12.a
V.1660

Wall Plastering with Lime Mortar (3 layers) ………………..m2

3.5.12.b
V.1665

Plastering Curved Surfaces with Lime Mortar (3 layers)...m2

3.5.12.c
V.1754
New Pointing Similar to Existing………………………..……..m2

3.5.12.d
25.036

Satin Finish Acrylic Painting (3 layers)……………..……..…m2

3.5.12.e
25.021

Oil Painting (3 layers)…………………………………………...m2

3.5.12.f
25.015

Painting of Iron (3 layers)……………………………………....m2

3.5.13. Roofing 
3.5.13.a
SP.029
New Wooden Trusses+Beams+Rafters on the roof …………m3

3.5.13.b
V.1793

9x2cm Hardwood Panelling of the Roof Ceiling………………m2

3.5.13.c
SP.030

Covering the roof 15 mm water resistant Plywood……………m2

3.5.13.d
SP.031
Laying vapour Barrier …………………………………………… m2

3.5.13.e
SP.032

Heat Insulation with 3+5 cm Bitumen Coated Rock wool ……m2 

3.5.13.f
19022/4

Water Insulation with 2mm PVC based membrane……………m2

3.5.13.g
SP.033

8mm SVR rubber bedding…………………………………………m2

3.5.13.h
V.1818/A

2mm New Lead Covering of the roof ( 30 kg/m2)…………….m2

3.5.13.i
V,1381

Prototype 86x86x250cm Chimneys (Including Metalwork)…pcs

3.5.13.j
SP.034

Double Glazed Skylights with Fixed Blinders ………………..M2

3.5.13.k
SP.035

Double Glazed Skylights with Flaps……………………………..M2

3.5.14. New Metalworks

3.5.14.a
V.0706

Placement of New Iron Tie-rods and Bars………………..kg

3.5.14.b
23.176

Placement of New Steel Beams ………………..……………kg

3.5.14.c
SP.036
New Fences + Rails (Production+ Installment+Painting).m2

3.5.15. Doors and Windows
3.5.15.a
V.2018

Walnut Doors with frame and accessories…………………….m2

3.5.15.b
V.2040

Walnut Windows with frame and fittings……………………….m2

3.5.15.c
SP.037
Fire Resistant Laminate Faced Doors with frame+fittings m2

3.5.15.d
28.133/C

SS Joinery + fitting of Eyvan with double Glazing Glass .m2

3.5.15.e
SP.038

Security glass doors with Photocell …………………………….pcs 

3.5.16. Finishes

3.5.16.a
SP.039 

Varnished Walnut Veneered Wall Panels …. ……………m2

3.5.16.b
SP.040

Frosted Glass Floors on Steel Structure in Cafeteria….m2

3.5.16.c
SP.041
Galvanised Steel Flag posts………………………………… pcs

3.5.16.d
SP.042

Interior Signage……………………………………….…………..ls 

3.5.16.e
SP.043

Exterior Signage with Illumination……………………………ls

3.5.16.f
SP.044

Courtyard Landscaping……………………………….………..m2







�Words like “may” cannot be indicated as Technical Specification. A technical specification must indicate exact comments.
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