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DELHI METRO RAIL CORPORATION LIMITED

KOCHI METRO RAIL PROJECT-PREPARATORY WORK

CONSTRUCTION OF ROB INCLUDING APPROACHES NEAR KSRTC BUS STAND AT RAILWAY KM 105/900-106/100 BETWEEN ERNAKULAM TOWN AND ERNAKULAM JUNCTION RAILWAY STATION
CONTRACT NO: KOCHI – ROB/KSRTC (R)
TENDER DOCUMENTS

VOLUME 2

EMPLOYER REQUIRMENTS-APPENDICES 

EMPLOYER'S REQUIREMENTS

APPENDIX 1
DRAWING LIST

DELETED

EMPLOYER'S REQUIREMENTS

APPENDIX 2
CONTRACT KEY DATES AND COMPLETION DATE
	Key Dates
	Weeks from Date of Commencement 
	Description of Stage
(The percentage will be counted as percentage made /payable for the items paid on the key date)


	Key Date 1
	30 Weeks
	Completion of 50% of Substructure (Pile & Foundation etc.)

	Key Date 2
	40 Weeks
	Completion of 100% of Substructure & 50% of Superstructure (Piers, Decking, Parapet etc.)

	Key Date 3
	50 Weeks
	Completion of 100% of Superstructure & 75% of Composite Girder Works

	Key Date 4
	54 Weeks
	Completion of All Civil Works

	Key Date 5
	Date of Completion
	Handing Over


EMPLOYER'S REQUIREMENTS

APPENDIX 3

PROJECT CALENDAR
(1)
The Project Weeks shall be commenced on a Monday.  A day shall be deemed to commence at 0001 hour on the morning of the day in question.  Where reference is made to the completion of an activity or Milestone by a particular week, this shall mean by midnight on the Sunday of that week.

(2)
Requirements for the computation of Key Dates are given in Appendix 2 to the Employer's Requirements.

(3)
A 7 day week calendar shall be adopted for various (Work) programme schedules for scheduling purposes.

(4)
For Project purposes, the presentation shall be in ‘Week”’ units.

EMPLOYER'S REQUIREMENTS

APPENDIX 4
MONTHLY PROGRESS REPORTS

1.
GENERAL

(1)
The Contractor shall submit to the Engineer, a Monthly Progress Report.  This Report shall be submitted by the end of each calendar month and shall account for all work actually performed from 26th day of the last month and up to and including the twenty-fifth (25th) day of the month of the submission.  It shall be submitted in a format to which the Engineer shall have given his consent and shall contain sections/sub-sections.

2.
FINANCIAL STATUS

(1)
A narrative review of all significant financial matters, and actions proposed or taken in respect to any outstanding matters.

(2)
A spread sheet summarising each activity, the budget, costs incurred during the period, costs to date, costs to go, cost forecast (total of costs to date and costs to go) and cost variance (difference between cost forecast and budget).

(3)
A spread sheet indicating the status of all payments due and made.

(4)
A report on of the status of any outstanding claims.  The report shall in particular provide interim updated accounts of continuing claims.

3.
PHYSICAL PROGRESS

(1)
It shall describe the status of work performed, significant accomplishments, including critical items and problem areas, corrective actions taken or planned and other pertinent activities, and shall, in particular, address interface issues, problems and resolutions.

(2)
It shall include a simplified representation of progress measured in percentage terms compared with percentage planned as derived from the Works Programme.

4.
PROGRAMME UPDATE (For Entire Project)


Programme updating shall include :

(a) the monthly Programme Update which shall be prepared by recording actual activity completion dates and percentage of activities completed up to the twenty-fifth (25th ) of the month together with estimates of remaining duration and expected activity completion based on current progress. The Programme Update shall be accompanied by an Activity Report and a Narrative Statement.  The Narrative Statement shall explain the basis of the Contractor’s submittal:

(i) Early Work and Baseline SUBmittals – explains determination of activity duration and describes the Contractor’s approach for meeting required Key Dates as specified in the Contract.

(ii) Updated Detail Programme SUBmittals – state in narrative  the Works actually completed and reflected along Critical Path in terms of days ahead or behind allowable dates.  Specific requirements of narrative are:

· If the Updated Detailed Work Programme indicates an actual or potential delay to Contract Completion date or Key Dates, identify causes of delays and provide explanation of Work affected and proposed corrective action to meet Key Dates or mitigate potential delays.  Identify deviation from previous month’s critical path.

· Identify by activity number and description, activities in progress and activities scheduled to be completed.

· Discuss Variation Order Work Items, if any.

(b)
the Programme Status which shall :

(i)
show Works Programme status up to and including the current report period, display Cumulative progress to date and a forecast of remaining work. 

(ii)
be presented  as a bar-chart size A3 or A4  and as a time-related logic network diagram on an A1 media, including activity listings;

(c)
the Activity Variance Analysis which shall analyse activities planned to start prior to or during the report period but not started at the end of the report period as well as activities started and/or completed in advance of the Works Programme.

5.
MILESTONES STATUS

A report on the status of all Milestones due to have been achieved during the month and forecasts of achievement of any missed Milestones, and those due in the next month.

6.
THREE MONTH ROLLING PROGRAMME



The monthly issue of the Three Month Rolling Programme.

7.
PLANNING AND CO-ORDINATION

(1)
A summary of all planning/co-ordination activities during the month and details of outstanding actions.

(2)
A schedule of all submissions and consents/approvals obtained/outstanding.

8.
PROCUREMENT REPORT

(1)
A summary of all significant procurement activities during the month, including action taken to overcome problems.

(2)
A report listing major items of plant and materials which will be incorporated into the Works. The items shall be segregated by type as listed in the Specifications and the report should show as a minimum the following activities:

(a)
purchase Order Date - Scheduled/Actual,

(b)
manufacturer/Supplier and Origin,

(c)
letter of Credit Issued date,

(d)
manufacturer/Supplier Ship Date - Scheduled/Actual,

(e)
method of Shipment,

(f)
arrival Date in India- Scheduled/Actual.

9.
PRODUCTION AND TESTING



Deleted

10.
SAFETY

(1)
A review of all safety aspects during the month including reports on all accidents and actions proposed to prevent further occurrence.

11
ENVIRONMENTAL

(1)
A review of all the environmental issues during the past month to include all monitoring reports, mitigation measures undertaken, and activities to control environmental impacts.

EMPLOYER'S REQUIREMENTS

APPENDIX 5
QUALITY ASSURANCE

1.
General

The Contractor shall implement a Project Quality Management Plan in accordance with ISO-9001 "Quality System - Model for Quality Assurance in Design/Development, Production, Installation and Servicing" to ensure that all materials, workmanship, plant and equipment supplied and work done under the contract meets the requirements of the contract.  This plan shall apply to all activities related to the quality of items, including designing, purchasing, inspecting, handling, assembling, testing, storing, and shipping of materials and equipment and different elements of construction work and installations of system components.

The Quality Plan to be prepared by the Contractor and submitted to the Engineer shall follow the requirements of ISO 9000 and address each element therein.

Registration of the Contractor's organisation, or subcontractors or subconsultants is not required for this Project but the Project Quality Management Plan as submitted shall meet the intent of the ISO 9000 requirement in that there is a comprehensive and documented approach to achieving the project quality requirements.

2.
Quality Assurance Management Plan

The Project Quality Management Plan (PQMP) shall as a minimum address the quality system elements as required by ISO 9001, generally noting the applicability to the Contractor's Works Programme for the Project.  Procedures or Quality Plans to be prepared by others (Suppliers, SUBcontractors, SUBconsultants) and their incorporation in the overall PQMP shall be identified.

The Contractor shall provide and maintain a Quality Assurance Plan (QA) to regulate methods, procedures, and processes to ensure compliance with the Contract requirements.  The QA Plan, including QA written procedures, shall be submitted to the Engineer for his review.

Adequate records shall be maintained in a readily retrievable manner to provide documented evidence of quality monitoring and accountability.  These records shall be available to Employer at all times during the term of the Contract and during the Defects Liability Period and for a five year period thereafter.


The Plan shall identify:

Design Process: that control, check and verify the accuracy, completeness and integration of the design shall be performed by certified personnel and in accordance with documented procedure that have the written consent of the Engineer.

Special Processes:  that control or verify quality shall be performed by certified personnel and in accordance with documented procedures that have the written consent of the Engineer;

Inspection and Test: Inspection and testing instructions shall provide for reporting nonconformances or questionable conditions to the Engineer; Inspection shall occur at appropriate points in the installation sequence to ensure compliance with drawings, test specifications, process specifications, and quality standards.  The Engineer shall designate, if necessary, inspection hold points into installation or inspection planning procedures;

Receiving Inspection:  These procedures shall be used to preclude the use of nonconforming materials and to ensure that only correct and accepted items are used and installed;

Identification and Inspection Status:  a system for identifying the progressive inspection status of equipment, materials, components, subassemblies, and assemblies as to their acceptance, rejection, or non-inspection shall be maintained;

Identification and Control of Items:  an item identification and traceability control shall be provided;

Handling, Storage, and Delivery:  provide for adequate work, surveillance and inspection instructions.

The Plan shall ensure that conditions adverse to quality such as failures, malfunctions, deficiencies, deviations, and defects in materials and equipment shall be promptly identified and corrected.

The Plan shall provide for establishing, and maintaining an effective and positive system for controlling non-conforming material including procedures for the identification, segregation, and disposal of all non-conforming material.  Dispositions for the use or repair of non-conforming materials shall require the Engineers consent.

3.
Plan Implementation and Verification

The Plan shall clearly define the QA Organisation.  Management responsibility for the QA shall be set forth on the Contractor's policy and organisation chart.  The Plan shall define the requirements for QA personnel, their skills and training.  Records of personnel certifications shall be maintained and monitored by the QA personnel.  These records shall be made available to the Engineer for review, upon request.

The QA operations shall be subject to the Engineers, Employer or Employer's authorised representative's verification at any time, including: surveillance of the operations to determine that practices, methods and procedures of the plan are being properly applied; inspection to measure quality of items to be offered for acceptance; and audits to ensure compliance with the Contract documents.

The contractor's Quality Audit Schedule shall be submitted to the Engineer for consent every three months or more frequently as required.


The results of Quality Audits shall be summarised in the Contractor's monthly reports.

The Contractor shall provide all necessary access, assistance and facilities to enable the Engineer to carry out on-site and off-site surveillance of Quality Assurance Audits to verify that the quality system which has the consent of the Engineer is being implemented fully and properly.

EMPLOYER'S REQUIREMENTS

APPENDIX 6
DRAUGHTING AND CAD STANDARDS

1.          INTRODUCTION

(1)    The purpose of this document is to define the minimum Draughting and CAD standard to be achieved by the Contractor for all drawings produced by the Contractor for the purpose of the Works.

(2) By defining a common format for the presentations of drawings and CAD files, the exchange of drawn information is improved and will maximise the use of CAD in the co-ordination process.
(3) All submissions shall be made to the Employer's Requirement in a format reviewed without objection by the Employer's Requirement and in accordance with the requirements in:

(4)            
 (a) the Contract; 

(5) 
 (b) the Document SUBmittal Instructions to Consultants and Contractors.

(6) (4)      Paper and drawing sizes shall be “A” series sheets as specified in BS 3429.

(5)    The following software compatible for use with Intel-Windows based computers shall   be used,  unless otherwise stated, for the various electronic submissions required: 

            Document Type
Electronic Document Format

            Text Documents
MS Word, Ver. 7.0

            Spread Sheets
MS Excel, Ver. 7.0

            Data Base Files
MS Access, Ver. 7.0

            Presentation Files
MS PowerPoint, Ver. 7.0

            Programmes Ver2.0a                    Primavera for Windows, Ver. 2.0b , Suretrack

            AutoCAD Graphics
CorelDraw ,Ver. 8.0/ AutoCAD ver.14

            Photographic
Adobe Photoshop, Ver.4.0

            Desktop Publishing
Page Maker 6.5,5

            CADD Drawings
AutoCAD Ver 14

(6) Media for Electronic File SUBmission

One copy shall be submitted unless otherwise stated in CD-ROM.


(7)       Internet File Formats/Standards

(a)      The following guidelines shall be followed when the Contractor uses the        Internet browser as the communication media to share information with the Employer. 

(b)     All the data formats or standards must be supported by Microsoft Internet     Explorer version 3 or above running on Windows NT and Windows 98.

            (c)    
The following lists the file types and the corresponding data formats to be   used on Internet. The Contractor shall comply with them unless prior consent is obtained from the Employer's Requirement for a different Data format:

	File Type
	Data Format

	Photo Image
	Joint Photographic Experts Group (JPEG)

	Image other than Photo
	GIF or JPEG

	Computer Aid Design files (CAD)
	Computer Graphics Metafile (CGM)



	Video
	Window video (.avi)

	Sound
	Wave file (.wav)


               (8)            
The following states the standards to be used on Internet when connecting to database(s). The Contractor shall comply with them unless prior consent is obtained from the Employer's Requirement for a different standard:

	Function to be Implemented
	Standard to be Complied With

	Database connectivity
	Open Database Connectivity

(ODBC)

	Publishing hypertext language on the World Wide Web
	Hypertext Markup Language (HTML)


                    The hard copy of all documents shall be the contractual copy.
2.         GENERAL REQUIREMENTS

2.1       General

(1)
The Contractor shall adopt a title block similar to that used in the Drawings for all drawings prepared under the Contract.

(2)
Each drawing shall be uniquely referenced by a drawing number and shall define both the current status and revision of the drawing.

(3)
The current status of each drawing shall be clearly defined by the use of a single letter code as follows:



P
-
Preliminary Design Drawing

D
-
Definitive Design Drawing


C
-
Construction Reference Drawing



W
-
Working Drawing
  
B
-
As-Built Drawing

 
M
-
As Manufactured Drawing
                          E     
-
Employer's Drawing

2.2
Types of drawings 

(1)    
‘Design drawings’   mean all drawings except shop drawings and as-built drawings.

(2)       
‘Working drawings’  are design drawings of sufficient detail to fully describe the         Works and adequate to use for construction or installation.

(3)       
Site drawings and sketches’  are drawings, often in sketch form, prepared on site to describe modifications of the Working drawings where site conditions warrant changes that do not invalidate the design.

(4)      'Shop drawings' are special drawings prepared by the manufacturer or fabricator of   various items within the Works to facilitate manufacture or fabrication.

(5)    ‘As-built drawings’ show the Works exactly as constructed or installed. They are usually prepared by amending the working drawings to take into account changes necessitated by site conditions and described in Site drawings.  These drawings shall be completed on a regular basis as the works progress, and shall not be left until completion of the entire works.

3          COMPUTER AIDED DESIGN & DRAUGHTING (CAD) STANDARDS

3.1
Introduction

             Scope of Use

Data input procedures between the Engineer and contractors must be co--ordinated, and the key parameters used to form CAD data files must be standardised. The production of all CAD data files shall comply with the following requirements.

3.2 Objectives

            The main objectives of the CAD standards are as follows:


(a)
To ensure that the CAD data files produced for Project are co-ordinated and referenced in a consistent manner.


(b)
To provide the information and procedures necessary for a CAD  user from one discipline or external organisation to access (and use as background reference), information from a CAD data file prepared by another discipline or external organisation.


(c)
To standardise the information contained within CAD data files which may be common to more than one discipline such as drawing borders, title boxes, grid lines etc.


(d)
To establish procedures necessary for the management of CAD data files.

             (e)     To ensure all contractors use ‘Model space’ and ‘Paper space’ in the production of their CAD files’.

3.3       General
(1) 
To facilitate co-ordination between contractors, it is a requirement that all drawings    issued by contractors for co-ordination or record purposes shall be produced using CAD methods.  Drawings shall be issued in digital format in addition to the paper copies.

(2)
The intent of the issue of digital information is to aid the related design by others.  The definitive version of all drawings shall always be the paper or polyester film copies which have been issued by the contractor or organisation originating the drawing.

(3)
Drawings and drawing packages issued for co-ordination, record purposes or for acceptance shall be accompanied by a complete set of the corresponding CAD data files.

(4)
Any contractor or organisation making use of the CAD data from others shall be responsible for satisfying himself that such data is producing an accurate representation of the information on the corresponding paper drawing which is satisfactory for the purpose for which he is using it.  Provided the general principles of this section have been achieved by the originator of the CAD data, contractors making use of the CAD data from others shall not be entitled to require alterations in the manner in which such CAD data is being presented to them.

(5)  In particular, automatic determination of physical dimensions from the data file shall always be  verified against the figured dimensions on the paper or polyester drawings.  Figured dimensions shall always be taken as correct where discrepancies occur.

3.4 Terminology & Associated Standards / Guidelines


Any terminology used within this section that is ambiguous to the user shall be clarified with the Employer's Requirement. British Standard BS1192 is used in principle as a guide for drawing practice, convention, CAD data structure and translation.

3.5      Paper Drawings 

(1)
For the Project “Paper” drawings are considered to be the main vehicle for the receipt and transmittal of design and production information, typically plans, elevations and  sections.

(2)
The Project wide accepted media for the receipt and transmittal of “Paper” drawings will be paper and polyester film of various standard ISO ‘A’ sizes.  The composition of this information shall be derived from a CAD “Model”.

(3)
The CAD derived “Paper” drawing composition will reflect a window of information contained within a CAD “Model Space” file together with a selection of information contained within the associated CAD “Paper Space” file.

3.6
CAD Data Creation, Content & Presentation

A consistent method of CAD data creation, together with content and presentation is essential. The method of CAD “Model Space and Paper Space” creation is as follows:

(1)
Model Space Files

(a) Typically CAD “Model Space” files are required for general arrangement and       location plans and will consist of a series of other “Model Space” referenced CAD files covering the total design extents at a defined building level (the number of referenced files should be kept to an absolute minimum).  Data contained within a CAD “Model Space” files is drawn at full size (1:1) and located at the correct global position and orientation on the Project Grid / or defined reference points.

(b) Each CAD “Model Space” file will relate to an individual discipline.  Drawing border / text, match / section lines or detailed notation shall NOT be included within a CAD “Model Space” file.  Dimensions shall be included within a CAD “Model Space” but located on a dedicated layer.  Elevations, Long Sections and Cross Sections shall also be presented in CAD “Model Space” as defined above, but do not need to be positioned and orientated on the Project Grid.

(2)
Paper Space CAD Files

             (a)    Paper Space” CAD files are utilised to aid the process of plotting “Paper” drawings and are primarily a window of the CAD “Model Space” file.   A “Paper Space” CAD file will typically contain drawing borders, text, match or section lines & detailed notation.  Once these files are initially set up and positioned  the majority of  “Paper Drawing” plots at various approved scales are efficiently and consistently generated by displaying different combinations of element layers and  symbology contained within the “Paper Space” file and the referenced “Model Space” files.

              (b)     The purpose is to ensure that total co-ordination is achieved between the CAD “Model Space” file and the “Paper Drawing” output during the revision cycle of the design and production process.  Duplicated data in “Model and Paper Space” files will not be acceptable unless an automatic update link exists between the two data sets.  “Paper Space” files are not typically required as part of  the CAD Media Receipt from contractors, unless specifically requested.
3.7
CAD Quality Control Checks

(1)
Random CAD Quality Control Audits will be carried out by Engineer on all CAD media received and transmitted.

 (2)
These checks DO NOT verify the technical content of the CAD data received or transmitted (as this is the responsibility of the originating organisation), however compliance with Project CAD and Draughting  Standards shall be checked.

(3) In addition, all contractors who transmit and receive CAD data from the Project shall have CAD quality control procedures in place. A typical quality control procedure shall contain CAD data quality checking routines coupled with standards for CAD data transmittal and archiving.

3.8 CAD Data Transfer Media and Format

When CAD data is received & transmittal between Engineer and the Contractor, the media shall be as follows:


(a)
Data Exchange Format - Autocad Release 14 (.DWG)


(b)
Operating System - / Window NT 3.51 /Windows 95/98


(c)
Data Transfer Media :


            3.5” high density diskettes in DOS format (Maximum 10 diskettes)


            12cm Compact Disc (650 MB) is highly preferred


             Portable SCSI harddisk (return to the Contractor upon data transfer) with software 



(d)
All floppy diskettes or tapes must be labelled on the data shield with:




(i)
Name of Company




(ii)
Project Title



(iii)
Drawing Filenames  (for diskettes only)

                        (vi)        Diskette No. / Total No. of diskettes or Tape No. / Total No. of Tapes

      (e)        All media shall be submitted with a completed Form (CAD Disk/Tape Sheet)

             (f)        The Contractor must ensure the supplied media is free from virus.


SUB-directories on tapes or disks are not permitted.  If CAD Data is created using UNIX, archive commands must be unrooted.

3.9 
CAD Media Receipt & Transmittal

(1)    
CAD Media Transmittal(from the Contractor to Engineer) - this will consist of the following:

(a)     CAD Digital Media (disk(s), CD’s or tape (s)) shall typically   contain CAD            “Model  Space” and “Paper Space” files.

             (b)       CAD data sheet 

             (c)       CAD issue / revision sheet 

             (d)       CAD Quality Checklist  confirming compliance.

             (e)       Plot of each “Model Space” file issued on an A1 drawing sheet (to best fit).

(2)     The above CAD media will be collectively known as “CAD Media Transmittal Set”.  The   CAD data file transmittal format required by Employer' Representative from all contractors shall be in AutoCAD (version 14)

(3)
All CAD media received from contractors will be retained by Engineer except for SCSI disk (if used) as an audit trail / archive of a specific contractor’s design evolution.

(4)     CAD Media Receipt (from Engineer  to the Contractor)

              (a)    CAD media should normally be obtained from the respective interfacing contractor(s), but should   Engineer issue CAD media it will consist of the following :

                         (i)      CAD Digital Media (disk (s) or tape (s)) typically contain only CAD    “Model Space” files.

                         (ii)        CAD data sheet.

                         (iii)        CAD issue / revision sheet

  (b)   
The above CAD media will be collectively known as the “CAD Media       Receipt    Set”. The CAD data file transmittal format used by Engineer to all contractors will be in AutoCAD (version 14)

                (c)    Each CAD transmittal disk / tape will be labelled with proper disk label as approved by the Engineer.  Any CAD data transmitted without this label is assumed to be provisional information not to have been quality checked and therefore not formally issued.

3.10     Revisions

(1)       All ‘Revisions’, ‘In Abeyance’ and ‘Deletions’ shall be located on a common layer.This layer can be turned on or off for plotting purposes.

(2)       The following example text indicates the current CAD file revision, i.e. ‘Revision [A]’. This shall be allocated to a defined layer on all CAD “Model Space” files, in text of a size that will be readable when the CAD “Model Space” file is fitted to the screen, with all levels on.

3.11      Block Libraries, Blocks, & Block Names

(1)    
All Construction Industry symbols produced as CAD Cells shall typically conform to British Standard BS1192 - part 3.

(2)      All Blocks created shall be Primitive (i.e. NOT Complex) and shall be placed Absolute (i.e. NOT Relative).

(3)  
The Contractor's specific block libraries shall be transmitted to Engineer together with an associated block library list containing the filename (max. 6 characters) and block description.  The Contractor shall ensure that the library is regularly updated and circulated to all other users, together with the associated   library listing.

(4)     
All Blocks of a common type, symbols or details should initially be created within a CAD “Model Space File” specifically utilised for that purpose. These files will be made available on request by  Employer's Represetative.

(5)     
All Blocks created will typically be 2D unless 3D is specifically requested.  In      both instances they shall have an origin at a logical  point located within the extents      of each Block’s masked area or volume.

3.12 CAD Dimensioning

Automatic CAD Dimensioning will be used at all times.  Any dimensional change must involve the necessary revision to the model space file.  If the CAD Quality Control Checks find that the revisions have not been correctly carried out, the rejection of the entire CAD submission will result.

3.13 CAD Layering


All CAD elements shall be placed on the layers allocated for each different discipline.  The layer naming convention to be adopted by the Contractor shall be submitted for acceptance and inclusion within these standards.

3.14     Global origin, Location & Orientation on the Alignment  Drawing.

(1)       
Location or Plan information in “Model Space” files shall coincide with the correct

             location and orientation on the Project grid for each specific contract.

(2) Location plans shall have at least three setting out points shown on each CAD “Model Space” file. Each setting  out point shall be indicated by a simple cross-hair together with related Eastings and Northings co-ordintes.  The Civil Contractor(s) will establish the three setting out co-ordinates for their respective works, which will then be used by all other contractors including the Contractor.

3.15     Line Thickness and Colour


To assist plotting by other users, the following colour codes will be assigned to the following line thickness / pen sizes.

	Colour
	Code No
	Line Thickness

	
	
	

	Red
	10
	0.18

	White
	7
	0.25

	Yellow
	2
	0.35

	Brown
	34
	0.5

	Blue
	130
	0.7

	Orange
	30
	1.0

	Green
	3
	1.4

	Grey
	253
	2.0


3.16 CAD Utilisation of 2D & 3D Files

Although the project standard  is 2D CAD files, certain disciplines and contractors may use 3D CAD files for specific applications or where the isolated use of 3D aids the design and visualisation process (i.e. Architecture, Survey and Utilities).  In these specific instances 3D CAD data will only be transmitted if all other users can use this data.  If  this is not the case, a 3D to 2D translation shall be processed by the creator prior to issue.

3.17     CAD File Numbering

             (1)      Contractors CAD File Numbering shall be described in 2.2 above.

             (2)
Employer CAD File Numbering
Unlike most of the contractors, Employer will not be required to produce numerous CAD files. This will follow the numbering system Except that the status of the drawing in 2.1(3) shall be "E".

3.18 CAD File Naming Convention – General

            CAD “Model Space” files shall be named in accordance with general drawing connventions.  
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APPENDIX 7
WORKS AREAS & TEMPORARY POWER SUPPLY

1.
INTRODUCTION

(1)
The Contractor shall provide within the designated principal Works Areas, at locations agreed with the Engineer, the compounds and facilities for the Engineer and other contractors of the Employer defined under Clause 2 of this Appendix.

(2) The standard conditions applying to the use of any Works Area by the Contractor for its site facilities are given under Clause 2 of this Appendix.

(3) The Conditions for supply of electricity by the Contractor to Designated Contractors are given under Clause 3 of this Appendix.

2. 
STANDARD ENGINEERING CONDITIONS

The following standard engineering conditions apply to all Works Areas:

(1)
Formation

(a)
The Works Areas shall be formed to the levels that the Engineer has given his consent.  No such levels shall be amended without prior consent   of the Engineer.

(b)
The Works Areas shall be surfaced in a manner agreed with the Engineer, compatible with their intended use, and, in particular, footpaths and roadways connecting facilities shall be clearly defined.  Measures shall be taken to the satisfaction of the Engineer to ensure all areas are properly drained and kept free of static water. 

(c)
The removal, diversion or reinstatement elsewhere as may be required of any existing works or installation whatsoever within the Works Areas shall be carried out to the satisfaction of the Engineer.

(2)
Roads & Parking

(a)
Space shall be provided within the Works Areas for parking, loading/unloading and manoeuvring of motor vehicles.

(b)
Any damage done to the adjoining public roads and fixtures and properties (public or private ) shall be made good to the satisfaction of the Engineer.

(3)
Drainage & Sewerage

(a)
All storm or rainwater from the Work Areas including any access roads thereto shall be conveyed to the nearest stream course, catch-pit, channel or storm water drain as required by the Engineer.  All temporary and permanent works shall be carried out in such a manner that no damage or nuisance are caused by storm water or rain water to the adjacent property.

(b)
No drain or watercourse  shall be used without consent  of the Engineer.

(c)
Damages or obstructions caused to any watercourse, drain, water- main or other installations within or adjoining the Works Areas shall be made good to the satisfaction of the Engineer.

(d)
Treatment and disposal of sewage and wastewater from the Works Area shall be provided to the satisfaction of the Engineer.

(4)
Buildings

(a) No permanent structures other than those required for the Permanent Works shall be Temporary permitted on the Works Areas. 

(b) Electricity, water, telephone and sewerage shall be provided by the Contractor, as required, for all temporary buildings.

(c) No potable water from the NDMC/MCD shall be used for heating, cooling and humidification purposes, or vehicle washing without the written consent of the Engineer.

(5)
Pedestrian Access

Every existing pedestrian access through out the Works Areas shall be maintained in a usable condition at all times to the satisfaction of the Engineer including lighting, signing and guarding.

(6) Fencing

The Works Areas shall be secured against unauthorised access at all times. In particular fencing or the like shall be maintained, removed and re-erected in the new location wherever and whenever a Works Area is relinquished in stages.

3. Temporary Water & Power Supply to Designated Contractors

Designated Contractors, during construction phase, shall use power & water supply provided by the Contractor. Facilities provided shall be: 

(a) at the ends of each station, at concourse level, a mains water supply of 25 mm diameter complete with stopcock; and

(b)  at the ends and at the mid point of each station, at both the concourse and platform levels and at agreed locations along the tunnel (at a maximum distance of 150 m), 415V three phase  / 230 V single phase power supply, suitably earthed and each with sockets capable of receiving three (3) electric plugs of the size and type used for hand-held construction equipment.

Such provisions shall be available to the Designated Contractors from the commencement of the first Installation Interfacing and Co-ordination Period until the Permanent water and power supplies are connected and commissioned within the respective stations. The Designated Contractors shall be responsible for reimbursement to the contractor of the utility charges for consumption of mains water and electricity by the Designated Contractors, supplies shall be individually metred for each Designated contractor. The Contractor shall charge the Designated Contractors for consumption of mainswater and electricity at the unit rates as billed to the Contractor by the water and electricity authorities for such utilities.

4
Applicability

(1)
Where the Contractor is required to provide temporary electrical supplies, or to use, extend or expand on temporary supplies installed by others, all such activity shall be executed in accordance with Paragraphs of this Appendix.

(2)
When the Contractor makes use of temporary electrical supplies provided by others he will observe and comply with the requirements of this Appendix.

5,         Work on Site

(1) The Contractor shall nominate a representative whose name and qualifications shall be submitted in writing to the Engineer for review not later than 4 weeks before the appointment and who shall be solely responsible for ensuring the safety of all temporary electrical equipment on Site. The Contractor shall not install or operate any temporary Site electrical systems until this representative is appointed and has commenced duties.

(2) The name and contact telephone number of the representative having been reviewed without objection by the Engineer shall be displayed at the main distribution board for the temporary electrical supply so that he can be contacted in case of an emergency.

(3) Schematic diagrams and the details of the equipment for all temporary electrical installations shall be submitted by the Contractor, and these diagrams together with the temporary electrical equipment shall be submitted to the Engineer for his consent.

(4) All electrical installation work on Site shall be carried out in accordance with the requirements laid down in BS 7375 and the Specification. All work shall be supervised or executed by qualified and suitably categorised electricians, who are registered as such under the Electricity Ordinance 1990/Electricity (Registration) Regulations 1990.
4. Electrical General

Temporary electrical Site installations and distribution systems shall be in accordance with:-

(1) Indian Electricity Rules 

(2) The Power Companies’ Supply Rules;

(3) Electricity and its subsidiary Regulations;

(4) IEE Wiring Regulations (16th Edition);

(5) BS 7375 Distribution of Electricity on Construction and Building Sites;

(6) BS 4363 Distribution Assemblies for Electricity Supplies for Construction and Building Sites; and

(7) BS 6164 Safety in Tunnelling in the Construction Industry.

(8) Any other applicable national standards
7.      Materials, Appliances and Components

All materials, appliances and components used within the distribution system shall comply with BS 4363 and BS 7375 Appendix A.
8.
Design Considerations

(1) Distribution equipment utilised within the temporary electrical distribution system shall incorporate the following features:-

(a)  flexibility in application for repeated use;

(b)  suitability for transport and storage;

(c)  robust construction to resist moisture and damage; and

(d)  safety in use.

(2)
All cabling shall be run at high level whenever possible and firmly secured to ensure they do not present a hazard or obstruction to people and equipment.

(3)   
 The installation on Site shall allow convenient access to authorised and competent operators to work on the apparatus contained within.
9.
Mains Voltage

(1)
The Site mains voltage shall be as per the Electricity Authority, 415V/ 3 phase 4 wire system.

(a)
Single phase voltage shall be as per the Electricity Authority, 230V supply.

(b)
Reduced voltages shall conform to BS 7375.

(2)
Types of Distribution Supply

The following voltages shall be adhered to for typical applications throughout the distribution systems:

(a) fixed plant - 415V/ 3 phase;

(b) movable plant fed by trailing cable - 415V /3 phase;

(c) installations in Site buildings - 230V /1 phase;

(d) fixed flood lighting - 230V/ 1 phase;

(e) portable and hand held tools - 115V /1 phase;

(f) Site lighting (other than flood lighting) - 115V /1 phase; and

(g) portable hand-lamps (general use) - 115V /1 phase.

(3)
When the low voltage supply is energised via the Employer's transformer, any power utilised from that source shall be either 415V 3 phase or / 230V. 1 phase as appropriate. The Contractor shall carry out any conversion that may be necessary to enable him to use power from that source.

(4) Protection of Circuits

             (a)      Protection shall be provided for all main and sub-circuits against excess current, under and over voltage, residual current and earth faults. The protective devices shall be capable of interrupting (without damage to any equipment or the mains or sub-circuits) any short circuit current that may occur.              

(b)    
Discrimination between circuit breakers, circuit breakers and fuses shall be in accordance with:-

(i)     BS 88;

(ii)     BS EN 60898; and

(iii )    BS 7375;

(iv )    Any other appropriate Indian Standards.     

10.
Earthing

(1) Earthing and bonding shall be provided for all electrical installations and equipment to prevent the possibility of dangerous voltage rises and to ensure that faults are rapidly cleared by installed circuit protection.

(2) Earthing systems shall conform to the following standards:-

(a) IEE Wiring Regulations (16th Edition);

(b) BS 7430;

(c) BS 7375; and

(d) IEEE Standard 80 Guide for Safety in AC Substation Grounding.
11.
Plugs, Socket Outlets and Couplers

 Low voltage plugs, sockets and couplers shall be colour coded in accordance with BS 7375, and constructed to conform to BS EN 60309. High voltage couplers and 'T' connections shall be in accordance with BS 3905.
12.
Cables

(1) Cables shall be selected after full consideration of the conditions to which they will be exposed and the duties for which they are required. Supply cables up to 3.3KV shall be in accordance with BS 6346.  

(2) For supplies to mobile or transportable equipment where operation of the equipment subjects the cable to flexing, the cable shall conform to one of the following specifications appropriate to the duties imposed on it:

(a) BS 6708 flexible cables for use at mines and quarries;

(b) BS 6007 rubber insulated cables for electric power and lighting; and

(c) BS 6500 insulated flexible cords and cables.

(3) Where low voltage cables are to be used, reference shall be made to BS 7375. The following specifications shall also be referred to particularly for underground cables:-

(a) BS 6346 for armoured PVC insulated cables; and

(b) BS 6708 Flexible cables for use at mines and quarries.

(4) All cables which have a voltage to earth exceeding 65 V (except for supplies from welding transformers to welding electrodes) shall be of a type having a metal sheath and/or armour which shall be continuous and effectively earthed. In the case of flexible or trailing cables, such earthed metal sheath and/or armour shall be in addition to the earth core in the cable and shall not be used as the sole earth conductor.

(5) Armoured cables having an over sheath of polyvinyl chloride (PVC) or an oil resisting and flame retardant compound shall be used whenever there is a risk of mechanical damage occurring.

(6) For resistance to the effects of sunlight, overall non-metallic covering of cables shall be black in colour.

(7) Cables which have applied to them a voltage to earth exceeding 12 V but not normally exceeding 65 V shall be of a type insulated and sheathed with a general purpose or heat resisting elastomer.

(8) All cables which are likely to be frequently moved in normal use shall be flexible cables.

Flexible cables shall be in accordance with BS 6500 and BS 7375.

13.
Lighting Installation

(1) Where Site inspection of the Works is required during the nights, the Lighting circuits shall be run separate from other sub-circuits and shall be in accordance with BS 7375 and BS 4363.

(2) Voltage shall not exceed 55 V to earth except when the supply is to a fixed point and where the lighting fixture is fixed in position.

(3) Luminaries shall have a degree of protection not less than IP 54. In particularly bad environments where the luminaries are exposed to excesses of dust and water, a degree of protection to IP 65 shall be employed.

(4) The Contractor shall upgrade the lighting level to a minimum of 200 lux by localised lighting in all areas  where required by the Engineer,.

(5) Mechanical protection of luminaries against damage by impact shall be provided by use of 

wire guards or other such devices whenever risk of damage occurs.
14.     Electrical Motors

(1) Totally enclosed fan cooled motors to BS 4999:Part 105 shall be used.

(2) Motor control and protection circuits shall be as stipulated in BS 6164. Emergency stops for machinery shall be provided.
15.
Inspection and Testing

Electrical installations on Site shall be inspected and tested in accordance with the requirements of the IEE Wiring Regulations (16th Edition).
16. 
Identification

Identification labels of a type reviewed without objection by the Engineer shall be affixed to all electrical switches, circuit breakers and motors to specify their purpose.
17.      Maintenance: 

(1)      Strict maintenance and regular checks of control apparatus and wiring distribution systems shall be carried out by an electrician (duly qualified to carry out the said checks) to ensure safe and efficient operation of the systems. The Contractor shall submit for review by the Engineer details of his maintenance schedule and maintenance works record.

(2) All portable electrical appliances shall be permanently numbered (scarf tag labels or similar) and a record kept of the date of issue, date of the last inspection carried out and the recommended inspection period.
18.        Metering

The Contractor shall install a separately metered and invoiced supply or supplies of electricity for:-

(a) Site fabrication facilities;

(b) Site workshops and workyards; and

(c) Site offices and stores.

Appendix - 8
Approved Manufacturers/Supplier

All materials and products shall conform to the relevant standard specification, IS codes and other relevant codes etc. and shall be of approved makes and design.

The list of approved makes for products and materials is given below. Other equivalent manufacturers will only be considered with prior approval of the Employer in case of non-availability or unforeseen difficulties
	S.No.
	Details of Materials / Products
	Manufacturer’s Name

	1
	Epoxy Polyester Resin for fixing anchor fasteners in soffits
	‘Lok Set’ of Fosroc Chamicals STP,MBT

	2
	Plywood
	Duroply (Green marked BWR Grade of Sarda Plywood Industries Ltd.), Century Plywood Green Plywood, Kitply, India Ply.

	3
	Block board
	Duroboard Duroply (Green marked, BWR Grade) of Sarda Plywood Industries Ltd. 

Century Plywood 

Green Plywood, 

Kitply Industries Ltd.

	4
	Veneers
	Sarda Plywood Industries Ltd. 

Green Plywood 

Century Plywood 

Kitply Industries Ltd.

	5
	Adhesive, Adhesives for Tiles and Mosaics, Stone adhesive, Glass mosaic adhesive
	Pidilite, Araldite, Toyo Ferrous Crete (P) Ltd.

	6
	Flush Doors
	Samrat, Kanchan Prima Swastik, Kutty, Diamond,

Raveela, Alpro.1

	7
	Plastic Laminates
	Formica, Neoluxe, Bakelite, Hylam, Greenlam Merino

	8
	Gypsum Board For Gypboard dropped ceiling 
	India Gypsum Limited

	9
	Calcium Silicate Board
	Promate, Hilux, Acon Pan, Aerolite

	10
	Aluminium Sections 
	Indian Aluminium Co. / Hindustan Aluminium / Jindal,

Bharuka

	11
	Float Glass / Toughened Glass/ Insulating Glass / Laminated Glass
	Float Glass India Ltd. / Asahi Float/ Modiguard Reliable

Safety Glass Ltd. / Glaverbel / Saint Gobain / Tata Float

	12
	Powder Coatings
	Berger / Nerocoat / Jenson & Nicholson

	13
	Asphalt Emulsion
	Karnak Chemical Corporation / STP

	14
	Tile Joint Filler
	Bal Adhesive & Grouts/

“Roff Rainbow Tile mate” of

Roff Construction Chamicals Pvt. Ltd. /

Winsil 20/Silicon Sealant of GE Bayer Silicon/ “Zentrival

FM” of MC-Bauchemie (India) Pvt. Ltd. / Laticrete,

Toyo Ferrous Crete (P) Ltd.

	15
	Heavy Duty Chequered Tile
	NITCO / Modern Tiles, M/s. Hindustan Tiles

	16
	Ceramic Tiles
	Kajaria / Bell / Johnson/Nitco / Naveen /Somany

	17
	Vitrified Tiles
	“Naveen Diamontile” of Murudeshwar Ceramics Ltd./

“Granamite” of Restile Ceramics Limited/

“Marbo Granit” of Bell Granito Ceramica Ltd.

	18
	Glass Mosiac Tiles
	Mirdul Enterprises / Krishna / Italia / Bisazza

	19
	MS Tubes
	Tata / Loyd Metal & Engineering Co. / NSL Limited, Surya Roshni Pipes, Hi-Tech Pipes, Bihar Tubes.



	20
	Modified Bituminous Membrane

Roof Waterproofing
	Multiplas Standard of Integrated Waterproofing

Membrane Limited/”SUPER

THERMOLAY”/”POLYFLEX’of STP Limited/”LOTUS-3” of the Structural Waterproofing Co. Limited / HEAVY DUTY POYPLY” of Ana Roofings Private Limited. 

	21
	Epoxy Putty
	“Techoxy” by Choksey Chemicals Pvt. Ltd.,

Toyo Ferrous Crete (P) Ltd.,

M/s. H.C.Associates

	22
	Polysulphide Sealants
	Pidilite Industries Ltd. / STP

	23
	Silicone Sealants
	G.E. Bayer Silicone/ Dow Corining / Waclear

	24
	Sealant Joints
	“Silpray” of G.E. Bayer Silicare / Watson Bowman Acme

Corporation

	25
	Emulsion Paints
	ICI Dulux Velvet / Luxol silk, 

M/s Modi Industries Ltd. (paint Section)

	26
	Synthetic Enamel
	ICI Dulux Gloss / Berger / Asian / Nerolac/ Jenson

& Nicklson,

M/s Modi Industries Ltd. (paint Section)

	27
	Textured Paints
	Spectrum / Unitile / Heritage,

TEXHN products(M/s. NIKO)

	28
	Polyurethane Paint
	MRF / NEROLAC, TEXFIN products(M/s. NIKO),

M/s. H.C.Associates M/s. Modi Industries Ltd.(paint Section)

	29
	Silicon Water Repellant Solution
	GE Bayer Silicon Pvt. Ltd./ Metroark Private Limited or “:Silicon Waterpeller” by STP Limited/“Nisiwa-SH” of MC – Bauchemnic (India) Pvt. Ltd./ “Techrepel” of Choksy Chamicals Pvt Ltd.

	30
	Raised (Access) Floor with assembly System
	Hewetson /United Access Floors United Insulation/ Acon Pan/ Unifloor

	31
	Pressed Steel Door Frames
	Agew/ San-Harvic/ Satjai/ Raymus

	32
	Interlock Paving Tiles
	Unistone / CCC Builders Merchant Delhi Pvt. Ltd. /

Nimco Prefab,

M/s. Hindustan Tiles

M/s. Pavertech Constructions Pvt. Ltd.

	33
	Fire Door
	Signum, Shakti Met, Godrej, Radiant, Pacific, Global Fire

Protective Agency

	34
	Door Fitting, S.S. door handles, heavy duty door closures etc.
	Dorma, Hafele, Doorset, Dline,

M/s. Glorious Products(India) Pvt. Ltd.

M/s. HARDWYN Industrial Trading Corporation

	35
	Aluminium Composite Panel
	Alucobond, Reynobond, Alpolic, Alcotex, Alucopanel, ALU-BOND Enterprises

	36
	Frameless Glass Partition Fixtures
	Dorma, Hafele, Doorset, Dline, 

M/s. Glorious Products(India) Pvt. Ltd.

M/s. HARDWYN Industrial Trading Corporation

	37
	Epoxy Grouts
	Laticrete, Toyo Ferrous Crete(P) Ltd.

	38
	Laminate
	Decolam, Greenlam, Formica, Sandek

	39
	Vinyl Tile
	Armstrong

	40
	Stone cladding clamps
	Hilti, Fisher, Canon

	41
	Anchor Fasteners
	Hilti, Bosch, Fisher, SIKA, Pooja Forge, AXEL Industries, Panchsheel

	42
	Ceramic Glazed Mosaic Tiles
	Kenzai Ceramic, Raja Tiles, Shree Tiles,

M/s. Hindustan Tiles

	43
	Sanitary and bath fittings such as normal pillar cock , bib cock etc.
	KINGSTON (M/s. Plastocraft Sanitary India Pvt. Ltd.)

	44
	Textured plaster
	TEXFIN products (M/s. NIKO)

	45
	Stoving Enamel paints, Synthetic

Furniture Enamel paints, Road marking paint, Aluminum paints, Red oxide Zinc chromate primers, Cement primer, Epoxy paints, Acrylic Distemper, cement primer, Glowlite putty, varnishes 
	M/s Modi Industries Ltd. (paint Section)

	46
	Wall putty 
	M/s. J.K. White Cement Works

M/s Modi Industries Ltd. (paint Section)

Toyo Ferrous Crete (P) Ltd.



	47
	Epoxy paint, Epoxy clear primer, Epoxy polyurethane floor coating, epoxy Screed, Epoxy seal coat, Self levelling

Compound (Epoxy, PU,EPU), Patch repair compound, chemical resistant paints, chemical resistant cement mortars, Epoxy tar compound & Epoxy coaltar coating
	M/s. H.C.Associates

	48
	Cement tiles, Decorative wall cladding tiles, Heavy duty tiles, Kerb stone
	M/s. Hindustan Tiles

	49
	Automatic Swing door
	Dorma, Savex

	50
	Mineral Fibre False Ceiling
	Armstrong, India Gypsum

	51
	Metallic false ceiling
	Armstrong, Luxalon, fameLine

	52
	Reflective glass
	Glaverbel, Saint Gobain, Ashahi

	53
	Wood Polish
	Sheenlac, Asian

	54
	Granite 
	As per approved sample and BOQ

	55
	Plastic Emulsion Paint
	Berger, Asian, Nerolac, Jenson & Nicklson

	56
	Acrylic Distemper
	Berger, Asian, Nerolac, Jenson & Nicklson

	57
	Cement Paint
	Supercem, Snowcem

	58
	Internal Acrylic Emulsion
	Berger, Asian, Nerolac, Jenson & Nicklson

	59
	External Acrylic Emulsion
	Berger, Apex, Asian, Nerolac, Jenson & Nicklson


	60
	Acrylic Textured coatings
	Spectrum, Renova, Wallz, Surfa Nova, Jotun, Asian Paints

	61
	Cement
	L&T, ACC, GRASIM, Gujrat Ambuja, Birla, JP Cement, JK Cement

	62
	Reinforcement Bars
	SAIL Plants, Rashtriya Ispat Nigam Ltd. (Vizag Steel Plant, Andhra Pradesh), Tata Steel (Jharkhand), Ispat Industries (Maharashtra), JSW Steel (Karnataka) and Essar Steel (Gujarat).

	63
	Admixtures
	FOSROC, MBT, Asian Lab, MC Baucheme,

Chembond, Sika, Fairmate Chemicals, Pidilite, Polygon, Dura Build Care

	64
	Structural Steel 
	TATA, SAIL, ESSAR, Maharashtra Pipes, Jindal Steel & Power Ltd.

	65
	Stainless steel
	Jindal, SAIL

	66
	Welding Electrodes
	ADVANI-Orlikon Weld Alloy, ESAB, MODI, ARC/Weld Excel India, GEE, Honavar

	67
	Formwork Release Agent
	FOSROC, MBT, MC Baucheme, Ado Conmat, CICO

	68
	Ready Mix Concrete (RMC)
	ACC, Unitech, Grasim

	69
	Epoxy
	FOSROC, SIKA QUALCRETE, Araldite

	70
	Waterproofing System
	CICO, FOSROC, SIKA PLAN, MBT

	71
	Water proofing Membrane
	Texsa India, CETCO-Ashapura JV

	72
	Drainage Pipes
	Tirupati Plastomatics, Duraline
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APPENDIX 10
CONTRACTOR'S SITE LABORATORY
1.
SITE LABORATORY

(1)
The Site Laboratory shall be approximately 250m2 in area. It shall consist of the following accommodation:

1 concrete laboratory
60m2 floor area

1 Soil laboratory 
30m2  floor area

2 office
each15m2 floor area

1 storeroom

10m2 floor area

1 kitchen    

10m2 floor area

male toilets, changing room & shower

sufficient for 6 persons

(2)
The remainder of the 250m2 shall consist of storage area for concrete cube curing tanks. The laboratory, office etc. shall be in one building; the curing tank storage building may be in a separate building, but if so it shall be adjacent to the laboratory building & connected to it by a level, weatherproof passageway. In addition, an area of covered hard standing of 50m2 for motor vehicles shall be provided adjacent to the laboratory.

2.
STANDARD OF CONSTRUCTION
(1)
The laboratory shall be constructed to the best Engineering practice and as approved by the Engineer. Two independent telephone lines with two extensions each shall be provided for the laboratory. Telephones shall be located in areas as agreed with the Engineer.

(2)
A water tank with minimum capacity of 2000 litres shall be installed, as a source of constant water pressure (15 kPa minimum) for each laboratory.

(3)
In the case of sinks used for washing samples, adequate trapping and/or separating devices shall be provided to ensure the proper functioning of the facility.

3.
FURNISHINGS AND FIXTURES

The contractor’s site laboratory shall be provided with required furnishings and fixtures.

4.
LABORATORY EQUIPMENT
(1)
The laboratory equipment, as listed below, shall be approved by the Engineer. The Contractor shall submit for the Engineer's approval within 2 weeks of the order to commence work the name of the supplier it intends to use for each piece of apparatus together with the relevant catalogue number.

(2)
The layout of the equipment in the testing laboratory shall be instructed by the Engineer. The equipment shall be maintained to accuracy appropriate to the required testing methods with routine calibration by an accredited organisation as recommended by the appropriate Authority.  Equipment shall also be calibrated after maintenance or relocation.


(3)
The Contractor's site laboratory shall be equipped with the following material testing equipment as a minimum. The nature and quantity of equipment required for testing may be varied by the Engineer depending on the detail of the Contractor's Design and Construction methods or for any other reason which he deems to be valid and necessary for the proper control of quality:

Determining Liquid Limit (1 complete set)
Liquid limit device (Casagrande type)
1 set

Grooving tools
1 No.

Evaporating dish
1 No.

Spatula 100mm blade
1 No.

Laboratory balance, capacity 500 gm,
1 No.

(sensitivity 0.01 gms.)

Wash bottle, capacity 500 ml.
1 No.

Moisture cans, capacity 50 ml.
24 No.

Determining Plastic Limit (1 complete set)
Evaporating dish
1 No.

Spatula 100mm blade
1 No.

Glass plate 250mmx250mmx12mm
2 No.

Moisture cans, capacity 50 ml.
12 No.

Stainless steel rods, 3 mm dia.
2 No.

Determining Moisture Content (1 complete set) 


Micro Oven, capacity 35 litres, control temperature 


up to 200 °c
1 No.

Balance, capacity 200 gm., sensitivity 0.01 gm.
1 set

Lab. Tongs
1 No.

Moisture cans 75ml. with lid
36 No.

Compaction Characteristics (1 complete set)
Standard compaction mould 100mm dia.
1 No.

Modified compaction mould 150mm dia.
1 No.

Standard compaction Rammer, 2.5 kg.
1 No.

Modified compaction Rammer, 4.5kg.
1 No.

Straight edge 300mm long
1 No.

Sample ejector for 100mm and 150mm mould
1 No.

Sample tray 60 x 60 x 8 cm
3 No.

Wash bottle, 500 ml.
2 No.

Moisture cans 250 ml.
24 No.

Density of soil in-place by sand cone method (2 complete set)

Sand density cone apparatus, 150mm
2 No.

Plate, 300mmx300mm with centre hold 150mm
2 No.

Glass jug for sand cone
2 No.

Chisel 25mmx 150mm
2 No.

Hammer
2 No.

One-gallon field cans
24 No.

Sampling spoon
2 No.

Soft hair brush
2 No.

Moisture cans 250 ml.
48 No.

Sieve Analysis

Sieve shaker (portable)
1 unit

Coarse sieves            In Sizes from 100mm to 10mm
(1 set

Fine Sieves                #4,#8,#16,#30,#40,#50,#100,#200
each)

Pans & Covers

Specific Gravity and Absorption of Coarse Aggregate
Wire basket, 200mm dia.

Heavy duty suspension balance, 20 kg x 1 gm. with accessory 

for weight in water 
1 set

Suitable water container
1 No

Unit Weight of Aggregate

Balance, 100 kg. capacity with 10 gm precision
1 No.

Tamping rod 16mm diameter x 600mm long
1 No.

Measuring containers (3,10,15,30 litres)
1 each

Flakiness and Elongation

Flakiness gauge, elongation index
1 set

Soundness Test
Sodium sulphate
25 kg

Soaking tank
1 No.

Balance, Capacity 3 kg., Sensitivity 0.1 gm.
1 set

Sieves :Coarse
1 set

Fine
1 set

Concrete

              Buckets for concrete sampling
12 No.

Slump cone
12 No.

Tamping rod
12 No

Base plate
12 No.

Mixing pan for concrete
2 No.

Scoop for general purpose
2 No.

Concrete thermometer
1 No.

Concrete cylinder mould, 150 mm * 300 mm;


100 mm * 300 mm
10 each

Concrete cube mould, 100 mm cube & 150 mm cube
10 each

Adjustable spanners for dismantling cube moulds
6 No.

Capping set
2 No.

Capping compound

Concrete curing tank with capacity for 270 cubes, 

temperature controlled, with circulation system drain 

and lockable cover
5 No.

Schmidt test hammer
1 No.

Compression testing machine (simple hand operated)
1 No.

Mould oil

Temperature chart recorder 
1No.

Miscellaneous
Vernier callipers to measure up to 200mm, 

with elongated jaws
5 No.

Steel rule, 300 mm long graduated
2 No.

Rubber gloves
10 pr.

Cotton working gloves
20 pr.

First aid kit
1 set

Wire brush
6 No.

Steel tape, 3m, 5m, 30m
3 each

Ball peen hammer, 1 kg
2 No.

Paint scraper. Approx. 100mm wide
8 No.

Float, steel Approx.280 x 120 mm
8 No.

Sack barrow
1 No.

Shovel:  Square Mouthed 
2 No.


Round Mouthed
2 No.

24-wheel trolley, heavy duty, approx. 0.7m x 1.0m long 

pneumatic tyred type
1 No.

Wheelbarrow, rubber tyred
1 No.

Comprehensive tool kit. To include screwdrivers, pliers, 

claw hammer, multi-grips, spanners (adjustable)
1 No.

Type NR Schmidt Hammer and tester with recording device 
1 No.

Testing Anvil for Schmidt Hammer test (SHT) 
1 No.

Chart recording paper for SHT 
10 pkts

Covermeter for detecting metal objects to depth of 100mm 

below the surface of non-magnetic objects 
3 No.

Noise meter 
1 No.

ATTACHMENT A

CONTRACTOR’S LABOUR CAMP

1. EMPLOYER NOT TO PROVIDE QUARTERS FOR CONTRACTOR’S LABOUR

The Employer will not provide living accommodation for the use of the Contractor or any of his staff or labour employed on the Works.  Living accommodation shall not be established on any land provided to the contractor by the Employer.

2. PROVISION OF LABOUR CAMP

The Contractor, shall, at his own expense, make adequate arrangements for the housing, supply of drinking water and provision of bathrooms, latrines and urinals, with adequate water supply, for his staff and workmen directly or through sub-contractors employed on the Works at the location authorised by Engineer. No labour camp shall be allowed at work site or any unauthorised place.

The Contractor at his own cost shall maintain all campsites in a clean and sanitary condition.  The Contractor shall obey all health and sanitary rules and regulations, and carry out at his cost all health and sanitary measures that may from time to time be prescribed by the Local/Medical Authorities and permit inspection of all health and sanitary arrangements at all times by the Employer, Engineer and the staff of the local municipality or other authorities concerned.  Should the Contractor fail to provide adequate health and sanitary arrangements these shall be provided by the Employer and the cost recovered from the Contractor.

The Contractor shall at his own cost, provide First Aid and Medical facilities at the Labour Camp and at work sites on the advice of the Medical Authority in relation to the strength of the Contractor’s staff and workmen, employed directly or through sub-contractors.

The Contractor shall at his own cost, provide the following minimum requirements for fire precautions:

· Portable Fire Extinguishers.

· Manual Fire Alarms.

· Water Supply for use by the Fire Service.  

The Contractor at his own cost shall provide necessary arrangements for keeping the camp area sufficiently lighted to avoid accidents to the workers. He should also ensure that electrical installations are done by Trained Electricians. These installations shall be maintained and daily maintenance records must be made available for inspection of the Engineer.  

3. CAMP DISCIPLINE

The Contractor shall take requisite precautions, and use his best endeavours to prevent any riotous or unlawful behaviour by or amongst his workmen, and others, employed directly or through sub-contractors.  These precautions shall be for the preservation of the peace and protection of the inhabitants and security property in the neighbourhood of the Works.  In the event of the Employer requiring the maintenance of a Special Police Force at or in the vicinity of the site, during the tenure of the work, the expenses thereof shall be borne by the Contractor and if paid by the Employer, shall be recoverable from the Contractor.

The sale of alcoholic drinks or other intoxicating drugs or beverages upon the work, in any labour camp, or in any of the buildings, encampments or tenements owned or occupied by, or within the control of, the Contractor or any of his employees directly or through sub-contractors employed on the work, shall be forbidden, and the Contractor shall exercise his influence and authority to secure strict compliance with this condition.  The Contractor shall also ensure that no labour or employees are permitted to work at the site in an intoxicated state or under the influence of drugs.

The Contractor shall remove from his camp such labour and their families, as refuse protective inoculation and vaccination when called upon to do so by the Engineer on the advice of the Medical Authority.  Should Cholera, Plague or any other infectious disease break out, the Contractor shall at his own cost burn the huts, bedding, clothes and other belongings of or used by the infected parties. The Contractor shall promptly erect new huts on healthy sites as required by the Employer, within the time specified by the Employer, failing which the work may be done by the Employer and the cost recovered from the Contractor. 

4. LABOUR ACCOMMODATION

The Contractor shall provide living accommodation, that is equal to or exceeds the minimum criteria established in the following sub-sections, needed to house his staff, workers employed directly or through sub-contractors.  The buildings shall be constructed  so as to have a minimum life of not less than the length of the Contract.

a. The roofs shall be watertight and laid with suitable non-flammable materials  permissible for residential use under local regulations and for which the consent of the Engineer has been obtained.

b. Each hut shall have suitable ventilation.  All doors, windows, and ventilators shall be provided with security leaves and fasteners. Back to back units may be avoided.

c. The minimum height of each unit shall be 2.10m  and shall have  separate cooking place.

d. Suitable no. of common toilet/bath shall be provided. 

5. WATER SUPPLY

The Contractor shall provide an adequate supply of water for the use of labourers in the Camp.  The provision shall not be less than two gallons of pure and wholesome water per head per day for drinking purposes and three gallons of clean water per head per day for bathing and washing purposes.  Where piped water supply is available, supply shall be at stand posts and where the supply is from wells or river, tanks which be of metal or masonry shall be provided.  The Contractor shall also at his expense make arrangements for the provision and laying of water pipe lines from the existing mains wherever available and shall pay for all the fees and charges thereof.

6. DRAINAGE

The Contractor shall provide efficient arrangements for draining away sullage water so as to keep the camp neat and tidy.  Surface water shall be drained away from paths and roads and shall not be allowed to accumulate into ditches or ponds where mosquitoes can breed. 

7.
SANITATION

The Contractor shall make arrangements for conservancy and sanitation in the labour camps according to the rules and regulations of the Local Public Health and Medical Authorities.


The Contractor shall provide a sewage system that is adequate for the number of residents in the camp, and which meets the requirements of the Municipality Authorities.
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