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SECTION 01000 GENERAL REQUIREMENTS

PART 1 - GENERAL

1.01

A.
B.

C.

D.

E.

Reference:
These Specifications form an integral Division of the Contract Documents.

Refer also to all other parts of the Contract Documents to determine their effect on
the work of each Division of these Specifications.

The requirements of this Division 1 apply to and govern the work under other
Divisions — Division 2 to Division 16 and their sections.

All instructions, unless otherwise indicated are addressed to the Contractor and
included in the scope of work.

For definitions refer to the Conditions of Contract.

PART 2 - PRODUCTS

2.01

A.

Products:

There are no Products in this Section.

PART 3 - EXECUTION

3.01

A

3.02

Mobilization and Demobilization:

Supply and erect signs, barricades, flashers, delineators, and provide flag persons,
and such other protection as may be required to protect the public during
construction.

Provide temporary fence to define Contractor’s working area when working adjacent
to another Contractor / adjacent to existing plant.

Provide security protection for Contractor's/ Engineer’'s office, plant and stored
materials.

Move onto site and set up Contractor's & Engineer’s office, storage facilities, and
plant including sanitary facilities, temporary fencing, water, electricity and telephone.

Provide necessary access to the project including haul roads as required and
restoration of surfaces to original condition after haul roads are removed.

Use locally available materials to reduce emissions due to transportation. Ensure that
at least 10% of civil construction materials by value, such as concrete, steel, tiles,
glass etc are sourced within a radius of 400km from project site.

Remove temporary Contractor’s & Engineer’s office, temporary storage facilities and
other temporary work after completing the work and leave site clean and tidy.

Examination:

Examine the site and any work on which the work of each Division depends. Check
all dimensions and if any discrepancies or defects are found, notify the Engineer.

Before commencing work obtain from BMC a list of designated substances on site in
accordance with Public Health Safety Act and Regulations and other utility
requirements.

Thoroughly examine the site and confirm the location of designated substances
before commencing work.

Inform workers and sub-contractors of the locations of designated substances on site
before commencing work.
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E. Commencement of the work implies acceptance by the Contractor of dimensions,
conditions and surfaces.

3.03

Work to Conform:

A

During design, ensure that future expansion of the facility can
be accommodated with a minimum cost and environmental
impact and with minimum disruption to the pumping facility.

During construction and upon completion, ensure that all work
conforms to the Contract during its progress and on its
completion, true to the lines, levels and grades shown on the
approved by BMC during detailed engineering. Ensure that
the work is built in a thoroughly substantial and workmanlike
manner, in accordance with the Drawings and Specifications,
subject to such modifications and additions as may be deemed
necessary by the Engineer.

Confirm to applicable codes and standards including, but not
limited to, those listed in Section 01005 and also as specified
in other sections

3.04 Maintenance of Documents on Site:

3.05

A

B.

A.
Latest, revised Drawings, without any mark ups.

Addenda.

© ©o N o g ke =

D.

E.

Maintain at the job site, one copy of each of following:

Employer’s Requirement & Specifications.

Reviewed drawings.

Change orders.

Other modifications to the Contract.

Field test records.

Codes and standards.

Measurement book maintained and updated on a daily basis.
B.
C.

Maintain documents in a clean, dry, legible condition.

Make documents available at all times for inspection by the
Engineer.

Make available on site, one copy of each workmanship
standard called for in the Specifications.

Maintain record of approved documents and drawings as
follows:

10. Two sets of white prints for record purposes.

Access to Site:

The Engineer will authorize access to the construction site. Construct and maintain
temporary roads required for the work in a proper and safe condition.

Maintain proper and safe access to the existing facility at all times. Ensure that BMC
personnel at any existing facility have full access at all times to all areas required for

normal operations.

Repair promptly any damage to existing access roads, to the satisfaction of the

Engineer.
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D. Transportation facilities for the employer representative shall be provided by the
contractor.

3.06 Access to Work:

A. The Engineer may at any time and for any purpose enter the work site and premises
used by the Contractor. Provide proper and safe facilities for access. Others, such as
regulatory and permitting agencies, may also, when authorized by the Engineer,
enter the work site and premises used by the Contractor for purposes that may be
required by their agencies.

B. Provide proper facilities by means of walkways, ladders or otherwise, to secure
convenient safe access to all parts of the work as may be required by the Engineer.

C. Place materials such that free access may be maintained at any time to all parts of
the work and facilities.

3.07 Work Areas:

A. Work areas are defined on the Drawings or as designated by the Engineer. Confine

operations to the designated areas.
3.08 Protection of Construction and Equipment:
A. Protect new construction from damage. Do not overload any Division of a structure,

3.09

3.10

3.11

3.12

falsework, formwork or scaffolding. Rebuild to the satisfaction of the Engineer
damaged portions of the work.

Take precautions to protect structures and equipment until completion.

Protect equipment supplied and/or installed, from damage, dust, dirt, etc., to the
satisfaction of the Engineer. If required, supply temporary housing for equipment or
items supplied.

Protection of Existing Plant and Personnel:

Do not endanger in any way the personnel, equipment, plant and existing structures.
Exercise caution to keep the existing facilities free from damage due to the
Contractor’s work. If the measures employed by the Contractor are not considered
sufficient, the Engineer may order additional precautions to be taken at no additional
cost to BMC.

Protection of Existing Utilities:

Contact the BMC concern utility department for any information with regard to the
location of underground utilities. Exercise the necessary care in construction
operations and take other precautions as necessary to safeguard the utilities from
damage. In case of any damage the contractor shall bear the cost of repairing the
damaged utilities.

Conduct utility surveys.
Provide support and protection for existing utilities.
Protection of Survey Markers:

Preserve survey markers while the work is in progress. Replace survey markers
damaged or removed by construction activities, to the satisfaction of the Engineer.

Protection of Adjacent Property:

Do not cause damage to adjacent property. In case of any damage the contractor
shall repair in the manner directed by and to the satisfaction of, the Engineer at no
additional cost to BMC.
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3.13

A

3.14

3.15

3.16

3.17

3.18
3.19

Protection against Flotation:

Control surface and ground water to prevent damage to pipes or structures due to
water uplift pressure during and after construction and until the completed works are
accepted. Contractor to submit details of the measures which are proposed to be
taken to the satisfaction of the Engineer.

Working Hours:

Observe working hours from 08:00 to 18:00, six days a week except as required for
shut down purposes. Request the Engineer's approval before scheduling work
outside these hours on weekdays. Except for emergency work, do not perform work
on Sunday and holidays unless approved by the Engineer.

Metric Equipment:

Where materials are not available in metric units, equivalent imperial units will be
acceptable.

Where metric and imperial types of equipment are to be installed under the same
Contract, be satisfied that mating of metric and non-metric equipment is possible.
Provide shop drawings of proposed transition couplings etc to the Engineer before
assembly. Provide transition couplings, adapters etc as required for mating of metric
and non-metric equipment.

Photographs and Video:

The contractor shall maintain digital photographs in a folder on a daily basis showing
work progress

Provide, to the Engineer digital photographs showing progress of the work on a
monthly basis.

The Engineer reserves the right to take photographs and videos of the work at any
time.

BMC's Interest in Equipment and Materials:

Ensure that construction plant, temporary facilities and materials, when brought to
the site, are exclusively intended for the construction and completion of the work. Do
not remove the same or any Division thereof, except from one Division of the site to
another, without the consent of the Engineer.

Observance of the above item does not necessarily imply approval by the Engineer
of the plant, work or materials as the Engineer may reject such items at any time.

Deleted
Interpretation of Drawings and Specifications:

The Drawings, Specifications and Datasheets are complementary to each other and
what is required by any one document is as required by all documents

Where the quality of workmanship or materials is not specifically stated, provide the
best quality available.

The location of un-dimensioned fixtures, outlets, conduits, piping etc, as shown on
the drawings are approximate. Make actual locations to suit job conditions.

Except where specific dimensions are shown on the Drawings, locate equipment,
fixtures, piping, conduits, etc to create the minimum interference with pedestrian
access, machinery, traffic and headroom.

Although the Drawings have been divided into various categories, they shall be read
as a complete package. Details applicable to one category may appear on Drawings
pertaining to another category or categories.
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F. Although the Specifications or requirements have been divided into Divisions, read it
as a complete package.

3.20 Geotechnical Investigations:

A. A geotechnical investigation of the project site shall be carried out .

B. Perform test excavations and/or borehole drilling as required. Protect existing facilities
and underground utilities as specified.

3.21 Deleted
3.22 Explosives:

A. Do not use explosives on this project without permission of the Engineer and
Explosives certifying Government authorities.

B. Do not use powder-activated tools on any Division of the work unless written
approval for their specific use is obtained from the Engineer. Ensure that workers
using powder-activated tools are properly trained in their use and all safety rules are
adhered to.

3.23 Protection against Termites and Corrosion:

A. Protect all structures, piping, sewers and equipment that may be exposed or buried
in the ground during the construction period until the project is completed and
accepted. Include such protective measures as anti-termite and anti-corrosion
treatments in the Contract price and correct any damage sustained, to the
satisfaction of the Engineer.

B. In keeping with the above requirements, submit to the Engineer in writing, before
construction begins an outline of specific protection measures to be implemented on
this project. The contractor shall be responsible for the proper implementation of
such protection measures and damages arising from corrosiveness and termite
effects regardless of the review by the Engineer of the protection measures.

3.24 Patent and License Fees:

A. The contractor shall be responsible for design and execution and payment of all
applicable patent, copyright or license fees and royalties relating to equipment or
processes incorporated into the works.

B. The contractor shall protect BMC from damages and costs that may arise from patent
infringements.

3.25 Deleted
3.26 Assistance:
A. The contractor shall provide reasonable assistance to the Engineer’s representative

during execution of the work.

END OF SECTION 01000
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SECTION 01001- SUMMARY OF WORK
PART 1 -GENERAL

1.01 Reference:

A. Section 01000, applies to and governs the work of this Section.

1.02 Work Covered by the Contract:
Civil Works

A

I o mm

Supply, Laying, Installation & Commissioning of 2200 mm diameter bypass
line for the surge tank for isolation and disconnection of the existing surge
tank. Providing an additional 1800mm diameter pipeline from IPS to WwTF
to run in parallel and complement the existing 1800mm pipeline including
provision of valves and valve chambers, manholes, thrust blocks to upgrade
the capacity of the pumping.

Providing 2200 mm diameter pipeline of length 10m for connection to the
proposed WwTF at Ghatkopar

Steelwork, ladders and chequered plates and grating as required for the
equipment.

Repairs / Modifications / Providing new foundations for the newly installed
equipment & Machinery as per specifications including the demolition of
existing one.

Refurbishment and face lifting of existing structures of Ghatkopar IPS.
Construction of new surge tank.
Construction of bridge required for pipe crossing across the creek.

Reinstatement of existing internal roads of Ghatkopar IPS and connecting
road between IPS and WwTF.

PART 2 -PRODUCTS

2.01 Construction Schedule:

A. Prepare and submit a construction schedule, in accordance with Section 01007 and
as specified but not limited to followings.

2.02 Ghatkopar Influent pumping station:

1.

Identify and relocate existing utilities interfering with construction of the units
and internal Roads.

Excavation.

Refurbishment of Rising Chamber, Screen chamber, Influent Pumping
Station, Office Building, Sub Office, Substation Building, Transformer Yard
and Parking Shed.

Construction of New Surge Tank.
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5.

Laying of MS Rising main pipeline from IPS to WwTF including thrust blocks
and valve chambers.

Construction of bridge required for pipe crossing across the creek.

Reinstatement of existing internal roads of Ghatkopar IPS and connecting
road between IPS and WwTF.

Clear the site of all debris, temporary structures and leave the site clean.

Submit to the Engineer any further As-built Drawings, and any other
documents as required by the Contract.

END OF SECTION 01001.
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SECTION 01002 ALTERNATIVES
PART 1 - GENERAL

1.01

A

Reference:
Section 01000 applies to and governs the work of this Section.

PART 2 - EXECUTION

2.01

A.

Equivalents:

Where one or more makes or suppliers are specified in the Contract Documents,
base the tendered price on using one of these makes or suppliers.

Provide equipment from the approved manufacturers/suppliers.
No alternative manufacturers/ suppliers are accepted unless “or equal” is specified.

No substitutions or alternatives are allowed for equipment unless “or equivalent” is
specified.

Be responsible for ensuring the proper fit, installation and matching of selected
equipment or material.

In all cases except Raw Sewage Pumps where a substitution or alternative is
proposed other than the approved makes/suppliers, provide written justification to the
Engineer indicating the reasons for the substitution (e.g. significant delay in delivery,
strikes, unavailability, improved quality or field service, significant contract cost
reduction) along with sufficient descriptive and technical information and demonstrate
that the alternative proposed is better than the specified product. Failure to comply
with this requirement to the Engineer's satisfaction may result in rejection of the
request due to insufficient information or time to evaluate it.

Engineer’s decision for acceptance/rejection of an alternative will be final.

The Contractor will be allowed to make applications and submissions related to
substitutions/ alternatives. Sub-contractors applications will not be considered.

Bear all liabilities and additional costs that may subsequently arise as a result of the
proposed substitution/alternatives having been accepted by the Engineer. Cost
reduction for adopting equivalent, will be reduced from the contract value.

Optional and/or substituted equipment requiring changes in details or dimensions
required to maintain all structural, mechanical, electrical, control, operating,
maintenance or design features incorporated in these Specifications and Drawings
shall be made at no additional cost. In the event that the equipment proposed varies
from that shown, produce detailed calculations and drawings showing proposed
revisions and submit same for approval. Coordinate all changes required and pay
any additional charges incurred.

END OF SECTION 01002.
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SECTION 01003 COORDINATION

PART 1 -GENERAL

1.01

A.

Reference:

Section 01000 applies to and governs the work of this Section.

PART 2 - EXECUTION

2.01

A.

2.02

2.03

Supervision:

Maintain on the site at all times a Resident Construction Engineer having full
authority to take decisions regarding the execution of the project who is fully
qualified to properly direct the progress of this Contract continuously, including the
co-ordination and work of sub-contractors. During periods when work on this project
is not being carried out, maintain protective fencing or competent security personnel
on the site to guard the site and works and the properties and possessions thereon of
the Contractor and his sub-contractors as well as those of the BMC.

Sub contractors:

Various Divisions of these volume have not necessarily been segregated into
sub-contractors or sub-contracts. Define the scope of work of each sub-contractor
and apportion it, with special attention directed toward items or materials that are to
be built into concrete, masonry etc.

Coordinate architectural, structural, mechanical, electrical and instrumentation work
for the equipment being installed.

No extra payment will be considered due to difference in interpretation of the
Specifications.

Should alternative equipment proposed by the Contractor be accepted, coordinate all
required changes to other divisions including civil, mechanical, electrical and control
works associated with that equipment and bear the extra expense for such changes.

Co-ordination of Construction with Storm Water Department and Sewage
Operation:

For the tie-in of the new facilities with existing facilities on the sites, coordinate
construction activity under this contract with the SWD/SO Department.

Submit a list of services requiring shut-down, anticipated shut-down times and their
maximum duration. Tie-in points not limited to following:

1. Incoming sewer line
2. Bypass connection to existing bypass or storm water net work
3. Re-routing of existing sewer lines, rising mains, bypass if required to keep

existing pumping station in operation

Provide a detailed schedule indicating each phase of the shut-down and start-up of
each portion of the works.

Provide written procedures for each shut-down and start-up activity.

Submit prior written notice as required by the concerned department of BMC and the
Engineer where a shut-down is necessary to facilitate construction. Have the
proposed timing of such construction reviewed by the BMC prior to initiation of the
work related to the shut-down.

Obtain the written permission of the Engineer in advance of each shut-down.
11
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2.04 Co-ordination of Construction with Utilities Departments:

A. For the existing utilities which may interfere in the pumping station site and in the way
of laying piping, coordinate construction activity under this Contract with the
respective utility providers.

1. Water department

2. Telephone department
3. Gas department

4. Fire department

5. Electricity

6. Other utilities providers.

B. Submit a list of utilities requiring shut-down, anticipated shut-down times and their
maximum duration.

C. Provide a detailed schedule indicating each phase of the shut-down and start-up of
each portion of the existing works.

D. Provide written procedures for each shut-down and start-up activity.

E. Submit prior written notice as required by the concerned department of BMC and the
Chief Engineer where a shut-down is necessary to facilitate construction. Have the
proposed timing of such construction reviewed by the BMC prior to initiation of the
work related to the shutdown.

F. Obtain the written permission of the affected utility providers and the Engineer in
advance of each shut-down.

2.05 Co-ordination with Power Supply Company:

A. For obtaining the power for construction, testing, commissioning and operating the
pumping stations, coordinate these activities with the Power Supply Company.

B. Have the proposed timing of such activities reviewed by the concern and obtain any
necessary written permission from these concerns prior to initiation of the work.
Submit copy of the correspondence to Engineer.

2.06 Cutting, Fitting and Patching:

A. Complete the necessary cutting, fitting and patching to ensure the various parts of
the work fit properly to complete the work. Complete cutting, fitting and patching as
may be required to connect the work with that of any other contractor.

B. Do not endanger any existing work by cutting, digging or any other construction
operation.

C. Do not cut load-bearing members without the written permission of the Engineer.

D. Be responsible for costs due to wrongly scheduled work and be responsible for
minimum down time.

E. Prior to cutting into existing concrete, in order to avoid damage to any encased

piping, conduits etc in the vicinity, ensure that:

1. The locations and the extent of cutting required are coordinated with sub-
contractors involved and are accurately and carefully marked out.

12
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2. The walls or slabs are X-rayed prior to drilling openings to determine the
location of existing services concealed in and/or behind the structure to be

drilled.
3. Permission is received and shop drawings applicable to the affected area

2.07

have been approved.
Location of Fixtures:

The location of undimensioned fixtures, apparatus, outlets etc shown or specified are
approximate. Finalize the actual locations as directed and required to suit conditions
at the time of installation and as is reasonable.

Before installation, inform the Engineer of the impending installation and consult with
him for location details.

END OF SECTION 010083.
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SECTION 01004 FIELD ENGINEERING
PART 1 - GENERAL

1.01

A.

Reference:

Section 01000 applies to and governs the work of this Section.

PART 2 - EXECUTION

2.01

A.

2.03

2.04

Construction Layout:

Be responsible for design and laying out the work, based on the benchmark and
reference lines shown on the Drawings or established by the Engineer.

Erect a permanent bench mark at each site with x, y, z co-ordinates.

Be responsible for the accuracy of levels and layout during the construction period
and of the finished work.

Vertical and Horizontal Control:

Erect stakes, sight lines and batter boards so that they will not be disturbed during
excavation. Protect and preserve reference points during construction.

The Engineer may check the layout and point out discrepancies. There is no
obligation upon the Engineer to check the Contractor's work. Be responsible for lines
and grades regardless of the Engineer’s action or lack of action in checking same.

Report immediately to the Engineer any discrepancies seen in the drawings.
Field Measurements and Tests:

Measure field dimensions required for the proper execution of the work. Carry out
field measurements of critical items such as piping specials required to fit into
confined spaces and between equipment before fabrication and show on the shop
drawings.

Field verify the locations and elevations of existing structures and existing services
that are to be connected to or that affect lines to be installed or structures to be
connected.

Pre-construction Inspection:

Prior to construction, undertake an inspection of buildings involved in or in the vicinity
of the proposed construction. Have the pre-construction inspection documented in
writing, in photographs and videos as appropriate, noting surface finish conditions of
structures and possible cracks. Be responsible for repairing damage to existing
structures caused by construction.

Provide to the Engineer two copies of the report documenting the pre-construction
inspection including photographs.

END OF SECTION 01004.
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SECTION 01005 REGULATORY REQUIREMENTS
PART 1 - GENERAL
1.01 Reference:

A. Section 01000 applies to and governs the work of this Section.
1.02 Codes and Standards:

A. Where applicable, ensure that materials, equipment etc confirm to the Standards
listed in the Divisions and their Sections.

B. Perform work in accordance with the requirements contained in the latest editions of
the following statutes and codes:

1. Safety Manual - Central Water and Power Commission, Ministry of Irrigation
and Power, Government of India

National Building Code of India -2005

All regulations, codes and ordinances of the Govt of India, Govt. of
Maharashtra and Brihanmumbai Municipal Corporation regarding safety.

Indian Electricity Rules — 1956

Fire Safety Act — 1986

The Indian Contract Act, 1872.

The Workmen’s Compensation Act, 1923.

The Minimum Wages Act, 1948.

9. The Contract Labour (Regulation & Abolition) Act, 1970.
10. The Indian Arbitration Act (1940)

11. Indian Factories Act- 1948

12. Maharashtra Factory Rules- 1963

C. Contractor for this project will assume the responsibility set out in the above
mentioned Acts and its regulations.

© N o g b~

D. The Contractor shall indemnify the BMC, consultant and other supervising authority
for any accident during contract period.

1.03 Statutory Regulations:

A. The Design and construction of the works and the operations connected therewith
are subject to the approval, inspection, by-laws, and regulations of municipal, state
and central government authorities and organizations concerned with roads, streets,
railways, telephones, electrical supplies, gas supplies and other public services
having jurisdiction in respect to any matter embraced in this Contract.

PART 2 - EXECUTION
2.01 Approvals and Permits:

A. Apply for, obtain and pay for permits required for the project, including but not limited
to:

1. Tree cutting and plantation permit

2. Plumbing permit

15
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3. Electrical Safety Authority
Power Supply Authority
Road Authority

Police Authority
Fire Safety permit

Building Construction permit

© © N o g b~

Disposal of excess excavated material and debris from construction and
demolition

10. Other permits and regulation requirements as may be applicable.
Submit copies of all permits to the Engineer.

BMC will assist in obtaining permission and approvals by providing recommendation
letters or letters on BMC letterhead to be written to various authorities as may be
necessary.

Arrange for regular inspections as required by authorities having jurisdiction and the
required final inspections.

Provide to the Engineer, on a monthly basis, a report of inspections.
Permit to Take Water:

A Permit to Take Water is required if pumping ground water is likely to be involved.
Comply with the BMC’s requirements and obtain Permit to Take Water before
commencing dewatering operations.

Contractor shall be responsible for any delays or costs that may arise from obtaining
the permit from the respective authorities.

END OF SECTION 01005
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SECTION 01006 PROJECT MEETING
PART 1 - GENERAL

1.01

A

Reference:
Section 01000 applies to and governs the work of this Section.

PART 2 - EXECUTION

2.01

A.

2.02

Kick-off Meeting:

A kick-off meeting will be arranged by the Engineer within 15 days of issue of letter of
acceptance. The purpose of this meeting will be to initiate the work under this
Contract, to acquaint the Contractor's and the Engineer's designated personnel with
each other and to discuss the work procedures and preliminary scheduling. Ensure
that a senior Contractor's representatives in charge of each designated site are in
attendance, along with the following:

Bar chart for design document submission, work & detailed mobilization chart.
Sequencing — procedure of work to be executed

Safety Plan.

Quality Assurance Plan.

Required guarantees.

Site organization with names and qualification.

Biodata of key persons

Subcontractors list.

® N Ok wWwN =

Progress Meetings:

Attend progress meetings as required by the Engineer or Engineer's designated
person. Such meetings to be held monthly or more frequently should the Engineer or
engineer’'s designated person deem it necessary. Ensure the attendance of
responsible persons who have the required authority to execute decisions reached at
the meeting. Subcontractors, vendors and others must attend as and when
requested by the Engineer.

Meeting notes will be prepared and circulated by the Engineer or Engineer’s
designated person.

END OF SECTION 01006
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SECTION 01007 SUBMITTALS
PART 1 - GENERAL

1.01

Reference:

A. Section 01000 applies to and governs the work of this Section.
1.02 Work Included:
A. Submittals covered by these requirements include, but are not necessarily limited to:

1.03

© N ok 0w~

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

Design calculations, documents and drawings

Construction methodology

Construction schedule

Certificate of Insurance

Design document submittal schedule and regular updates of its approval
drawings/ catalogues and documents as specified in each division
Other specific documents as requested in other sections.
Instructions for storage / warehousing of materials and equipment.
Instruction for installation and commissioning of equipment.

List of special tools for installation & maintenance.

Quality Control Records as Specified in Section 01008.
Commissioning procedures and documents as specified in Section 01014.
Operation and Maintenance Manuals as specified in Section 01015.
“AS BUILT” drawings/documents as specified in Section 01016.
Safety Plan.

Environmental and Emission data list

List of Permits with copies of each permit

Shipping documents with release notes

Conformity /non-conformity reports

Other documents as requested by Engineer

Shoring, strutting, shuttering, scaffolding designs and calculations.
Bar bending schedules

Concrete insert schedules including locations.

Plan for locating temporary facilities including site offices with toilet facilities and
24 hour water supply, cement and other material godown, toilet block for
workers with sewage disposal line.

Measures proposed to be taken to prevent damage to the structure due to
floatation during construction and till completion of work.

Categories of Submittals:

Prepare a document submittal schedule indicating dates and categories within three
weeks from Award of Contract or Letter of Intent for the Engineer’s approval.
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B.

C.

D.

1.04

Submittals fall into three categories: submittals for review and comment, submittals
for information and submittals for record.

Intent is not to provide complete list but a guide to decide the categories of
document.

Submittals that are primarily for information only are not subject to submittal review
procedures and will be provided as part of the work under this Contract.

The Engineer will retain these documents for information, however upon review he
may provide comments if any. The following documents can be classified in the “For
Information” category:

1. Instructions for storage / warehousing,

List of special tools for installation & maintenance,

Instructions for installation/ commissioning,

Commissioning/Mandatory Spare parts list,

Certificates of insurance,

Safety plan,

Test procedures, test results, certificates and manufacturers’ / suppliers’
instructions,

8. Commissioning procedures,
9. Operations and maintenance manuals and
10. Similar documents

Noohkowbd

Submittals for review and comment are specified in the Contract Documents and
include, but are not limited to, design and detailed engineering documents &
drawings, shop drawings, construction schedules, samples, coordination drawings,
and construction coordination and sequencing plans. The Engineer will review the
submittals and may provide comments. The Engineer’s review and comments, or
lack of comments, will not relieve the Contractor of his responsibilities under the
Contract. Structure modeling, analysis and design calculations (Microsoft Excel,
Staad Pro etc.) files shall be submitted in editable format through emails or in CD.

Submittals for record are specified in the Contract Documents and include, but are
not limited to, “AS-BUILT” drawings, vendor/suppliers data/records/Instructions etc in
separate volumes, operation and maintenance manuals, test records, reports,
certificates etc.

Contractor’s Responsibilities:

Provide submittals to the Engineer as specified.

Be responsible for the accuracy and completeness of the information contained in
each submittal and ensure that the material, equipment or method of work is as
described in the submittal. Verify that features of products confirm to the specified
requirements. Edit submittal documents to indicate only those items, models or
series of equipment that are being submitted for review. Cross out or otherwise
obliterate extraneous information. Coordinate submittals among the sub-contractors
and suppliers and ensure there is no conflict. Notify the MCGM in each case where a
submittal may affect the work of other contractors of the MCGM. Carry out any
relocation/ modification of work due to lack of coordination at no additional cost to the
MCGM.

Verify that the materials and equipment to be furnished and method of work comply
with the provisions and the intent of the Contract.
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D.

1.05

Verify and guarantee that features and characteristics of materials, equipment and
other items to be incorporated into the work, and for which no submittals are
required, conform to the Contract requirements.

Submissions to include design calculation, design documents, drawings, erection
details, co-ordination issues, phasing, assessment of problem issues.

Coordinate submittals with the work so that work will not be delayed. Coordinate and
schedule different categories of submittals, so that one will not be delayed for lack of
coordination with another. No extension of time will be allowed because of failure to
properly schedule submittals.

Do not proceed with work related to a submittal until the submittal approval and
review process is complete. This requires that submittals for review and comment are
returned to the Contractor stamped "REVIEWED" or " REVIEWED AS NOTED".

Stamp, date and sign /initial each submittal to certify that the Contractor has verified
the submittal, field conditions, and compliance with the Contract Documents.

The Engineer's review of submissions does not relieve the Contractor of
responsibility for correctness, adequacy, engineering and compliance with the
Contract.

Arrange a meeting with the supplier and the Engineer with regard to a submittal
whenever requested. These dealings are limited to contract interpretations to clarify
and expedite the work.

Effect of Review of Contractor's Submittals:

Submittals provide information concerning features and characteristics of materials,
equipment and methods of operation selected based on the Contractor's judgment of
their conformance to the specified requirements. Review of submittals does not
extend to means, methods, techniques, sequences or procedures of construction, or
to verifying quantities, dimensions, weights or gauges, or fabrication processes,
except where specifically indicated or required by the project requirements or to
safety precautions or programmes incident thereto. Review of a separate item, as
such, will not indicate approval of the assembly in which the item functions.

. The review of methods of work, or information regarding materials or equipment the

Contractor proposes to provide, shall not relieve the Contractor of his responsibility
for errors therein and shall not be regarded as an assumption of risks or liability by
the MCGM, or by any representative officer, employee or agent thereof. The
Contractor shall have no claim under the contract on account of the failure, or partial
failure, of the material, or equipment so reviewed.

The review of detailed engineering documents and drawings or shop drawings shall
not relieve the Contractor of his responsibility for errors therein, and shall not be
regarded as assumption of risks or liability by the MCGM, or by any representative
officer, employee or agent thereof. The Contractor shall have no claim under the
contract on account of the failure, or partial failure, of the material, or equipment in
the drawings so reviewed. A mark of "REVIEWED" or "REVIEWED AS NOTED"
shall mean thatthe MCGM has no objection to the Contractor, upon his own
responsibility, providing the materials or equipment proposed.

The Engineer will review detailed engineering documents and drawings for general
arrangement, design calculations and design basis report. Revised drawings shall
be submitted by clouding at the location with latest revision number and also the
history of revisions shall be provided in a table format above the title block.

. The Engineer will review drawings for general arrangement only. The Contractor

shall be responsible for checking dimensions, quantities, proper fitting and
construction of the work, and for furnishing materials or doing work required by the
Contract Documents, which may not be indicated on drawings when reviewed.
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1.06

A

1.07

Detailed Drawing and Document Review Procedure:

Unless otherwise specified, within fifteen (15) business days after the Engineer
receives a detailed drawing or a design document submittal for review and comment,
the Engineer shall review the submittal and return one (1) copy of the marked-up
drawing or document bearing the Review Status stamp. The returned submittal shall
indicate one of the following actions:

1. If the review indicates that the design document or drawing or calculation
complies with the Contract Documents, the submittal will be marked
"APPROVED AS SUBMITTED". In this event, the Contractor may proceed for
fabrication or construction.

2. If the review indicates limited corrections are required, the submittal will be
marked “APPROVED SUBJECT TO COMMENTS NOTED”. The Contractor
may proceed for fabrication or construction covered by the submittal in
accordance with the noted corrections. Provide six copies of a corrected
design document / drawing / calculation with corrections.

3. If the review reveals that the submittal is insufficient or contains incorrect
data, the submittal will be marked "RESUBMIT AS NOTED". Make the
changes to the design document or drawing or calculation that the Engineer
may require. ldentify changes on resubmissions and indicate the revision
dates. Accept all risks associated with undertaking work covered by this
submittal until it has been revised, resubmitted and returned marked either
"APPROVED AS SUBMITTED".

4. If the review indicates that design document / drawing / calculation do not
comply with the Contract Documents, the submittal will be marked
"RETURNED WITHOUT REVIEW”. Accept all risks associated with
undertaking the work covered by such submittals until a new submittal is
made and returned marked either “APPROVED AS SUBMITTED" or
"APPROVED SUBJECT TO COMMENTS NOTED".

Claims for additional compensation in time or funds due to delays in re-submissions
and review of design document / drawing / calculation will not be allowed.

Shop Drawing Review Procedure:

Unless otherwise specified, within fifteen (15) business days after the Engineer
receives a shop drawing submittal for review and comment, the Engineer shall review
the submittal and return one (1) copy of the marked-up shop drawing bearing the
Shop Drawing Review stamp. The returned submittal shall indicate one of the following
actions:

1. If the review indicates that the material, equipment or work method complies
with the Contract Documents, the submittal will be marked “APPROVED AS
SUBMITTED". In this event, the Contractor may begin to incorporate the
material or equipment covered by the submittal into the work.

2. If the review indicates limited corrections are required, the submittal will be
marked "APPROVED SUBJECT TO COMMENTS NOTED”. The Contractor
may begin incorporating the material or equipment covered by the submittal in
accordance with the noted corrections. Provide six copies of a corrected
shop drawing for incorporation in the operations and maintenance data.
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B.

3. If the review reveals that the submittal is insufficient or contains incorrect
data, the submittal will be marked "RESUBMIT AS NOTED". Make the
changes to the shop drawings that the Engineer may require. Identify
changes on resubmissions and indicate the revision dates. Accept all risks
associated with undertaking work covered by this submittal until it has been
revised, resubmitted and returned marked either "APPROVED AS
SUBMITTED" or "APPROVED SUBJECT TO COMMENTS NOTED".

4. If the review indicates that the material or equipment does not comply with the
Contract Documents, the submittal will be marked "RETURNED WITHOUT
REVIEW”. Accept all risks associated with undertaking the work covered by
such submittals until a new submittal is made and returned marked either
"APPROVED AS SUBMITTED" or" APPROVED SUBJECT TO COMMENTS
NOTED ".

Claims for additional compensation in time or funds due to delays in re-submissions
and review of shop drawings will not be allowed.

PART 2 - PRODUCTS

2.01

A.

2.02

Construction Schedule:

Submit a construction schedule showing the contract starting date and the
commencement and the completion of each substantial or key portion of the work.
Provide the schedule to the Engineer for review within fourteen (14) days after the
award of contract. Include in the schedule the work of any sub-contractor,
submission dates for shop drawings and the project completion date.

Indicate in the Construction Schedule the Critical Path of the work including, but not
limited to, the following:

1. Identification and listing in chronological order of all construction, demolition
and removal activities required to complete the Work, such as mobilization
and other activities; all subcontractor work; major equipment design,
fabrication, factory testing, and delivery dates; equipment system testing and
start-up activities; project closeout, cleanup and site restoration; and specified
work sequences, constraints, and milestones, including Substantial
Completion dates.

2. Identify timeframe, duration, early start and completion for each activity and
sub-activity, and any critical activities.

3. Sub-schedules, such as Staging Plans and Sequencing Plans as required, to
further define portions of the Work.

4, Shop drawing submission dates related to equipment or activity on the
schedule.

Shop Drawings:

Submit shop drawings, bar bending schedules, piping arrangements,
support/anchors, fabrication and erection drawings, design calculations etc where
applicable, for all work in this Contract.

. Submit shop drawings for all temporary works that control the dimensions of any part

of the structures to be constructed under this Contract, or which impose loads on
parts of the completed permanent works.

Ensure that shop drawings of mechanical and electrical equipment show details of
construction, accurate dimensions, capacities and performance characteristics,
including wiring, conduits and piping isometrics, and instrumentation etc.
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D. Ensure that shop drawings clearly show exposed fastenings and, where applicable,

installation details, relationship to the building structure and/or finishes.

E. Manufacturer's standard schematic drawings, catalogue sheets, diagrams,

2.03

2.04

2.05

schedules, performance charts, illustrations and other standard descriptive data may
be accepted in-lieu of shop drawings, if they:

1. Supplement standard information to provide additional information applicable
to the project.

2. Show dimensions and clearances required.

3. Show performance characteristics and capacities.

4. Show wiring diagrams and controls.

Any non-applicable information to be deleted.

Submit shop drawings in SI metric units. Shop drawings in Imperial units only will be
returned by the Engineer without review.

Coordination Drawings:

Prepare Coordination Drawings for areas of potential conflict, where interference may
be caused by uncoordinated use of available space by the various subcontractors,
clearly show on the same drawing the proposed works of all disciplines, such as
process piping, plumbing and drains, air ducts, electrical cable trays and conduits,
including valve orientation and access.

Show piping and other services that are to be cast into concrete.

Submit Coordination Drawings for review as specified prior to commencement of the
work.

Update and resubmit the Coordination Drawings when changes and relocations are
to be made.

Carry out any relocation of work due to interference.
Construction Coordination and Sequencing:

Submit a detailed Staging Plan outlining the steps to be taken to construct the works.
Review the proposed Staging Plan and discuss timing and constraints with the
MCGM'’s operations staff. Both the MCGM and the Engineer reserve the right to
request revisions to either the stages and or the timing. Do not proceed with the
work until the Staging Plan has been reviewed and accepted by the MCGM.

Prepare and submit, to the Engineer, Sequencing Plans where interferences exist
and where a specific work sequence is required to avoid or minimize operational
interruptions of the existing facilities. Tie the Sequencing Plans to the project
schedule.

Other Submittals:

Submit promptly, all other items required to be submitted in accordance with various
Sections of the Specifications including but not limited to:

1. Test reports of concrete and materials, proposed to be used in concrete mix
design, by concrete supplier.

2. Manufacturers cement test report for each batch from each supplier.
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3. Batch report with each truck of ready mixed concrete.
4, Lab test report for reinforcement weight and grade for each lot supplied.
5. Manufacturer test certificate for all reinforcement diameter bars for each lot
supplied.

Electrical Coordination Study in accordance with Division 16.
Warrantees and Guarantees

Summary list of loose items and spare parts in a tabular form with columns
indicating Specification Section, Item Number, Description, Number of Units,
and Expected Date of Delivery.

PART 3 - EXECUTION

3.01

A.

3.02

3.03

Transmittal Procedure for Submittals:

When the Contract Documents require a submittal, submit the specified information
as follows:

1. Six copies of all submitted information for review and comment, unless specified
otherwise.
2. One Electronic Copy of the same submission document in PDF.

Have each submittal accompanied by Form 01300-A Submittal Transmittal Form
included in Section 01017. Apply a unique number, sequentially assigned, on the
transmittal form. Original submittal numbers to have the following format: "XXX";
where "XXX" is the sequential number assigned by the Contractor. Re-submittals to
have the following format: "XXX-Y"; where "XXX" is the originally assigned submittal
number and "Y" is a sequential letter assigned for re-submittals, i.e., A, B, or C being
the 1st, 2nd, and 3rd re-submittals, respectively. Submittal 25B, for example, is the
second re-submittal of submittal 25.

On the transmittal form, clearly identify Contract, Contract No, Contractor, Pertinent
Drawing No, Specification Sheet No, and Article No, as applicable, for the submittal.

Use a separate transmittal form for each specific item, class of material, equipment,
and items specified in separate, discrete sections, for which the submittal is required.
Submittal documents common to more than one piece of equipment to be identified
with all the appropriate equipment numbers. Make submittals for various items with a
single form when the items taken together constitute a manufacturer's package or
are so functionally related that expediency indicates checking or review of the group
or package as a whole.

Submittals for operation and maintenance manuals, information and data are to be
accompanied by Form 01700-A, Operation and Maintenance Transmittal Form
included in Section 01017. Refer to Section 01016 for additional requirements.

Submittal Completeness:

Submittals that do not have all the information required to be submitted, including
acknowledgement of deviations, are not acceptable and will be returned without
review.

Bear the cost of any delay or cost implications arising from the improper submittals.
Drawing Transmittal Procedure:

Check drawings before submission to the Engineer for review to coordinate the
activities on the project and intercept errors and omissions.
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B. Failure to complete and submit with the drawings by Form 01300-A, in particular in

3.04

the Contractor’s certification section, shall be sufficient for rejection of the entire
submittal with no further consideration.

Include in every drawing submission, a copy of the relevant specification section, with
addendum updates included, and all referenced and applicable sections, with
addendum updates included. Check-mark each paragraph to indicate compliance
with the specification or mark otherwise to indicate requested deviations from
specified requirements. Check marks (V) denote full compliance with a paragraph in
its entirety. If deviations from the specifications are indicated, underline each point of
deviation and denote by a number in the margin to the right of the identified
paragraph. The remaining portions of the paragraph not underlined will signify
compliance with the specified requirements. Provide in the submittal a detailed,
written justification for each deviation.

Failure to include a copy of the marked-up specification sections, along with
justifications for any requested deviations to specified requirements, with the
submittal shall be sufficient cause for rejection of the entire submittal with no further
consideration.

Construction Schedule:

Update the progress schedule when requested by the Engineer. As a minimum,
distribute, four days prior to site meetings, monthly updates to the construction
schedule.

If an activity is not completed by its latest scheduled completion date and this failure
may extend the Contract Time (or may affect the project critical path), within seven
days of such failure, submit a written statement as to how the non-performance will
be corrected and the original schedule will be maintained.

Regardless of the schedule or schedules submitted by the Contractor, the Engineer
reserves the right to direct the Contractor by employing whatever means necessary,
to expedite the work.

Be responsible for duties and responsibilities under the Contract, regardless of
submissions to, and review by the Engineer of schedules or construction programs or
any particulars thereof.

END OF SECTION 01007
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SECTION 01008 QUALITY CONTROL

PART 1 -GENERAL

1.01

A

1.02

1.03

Reference:
Section 01000 applies to and governs the work of this Section.

Work included:

Be responsible for maintaining quality and to keep necessary QA/QC records.
Ensure that sub contractors and suppliers maintain the same quality requirements.

. Contractor to select vendors, who are ISO 9000 certified or who maintain equivalent

ISO 9000 quality procedures/records and will submit suppliers’ Quality Assurance
Plan and Quality Control procedure for the Engineer’s approval.

If required, the Engineer may select a third party for quality control.

Ensure that materials, fixtures, fittings, appliances and equipment and appurtenances
provided under this Contract are new, suitable for the application and free from any
defects; to the satisfaction of the Engineer.

Inspection and testing as specified in this section and other sections of the Contract
Documents.

Inspection and testing required by law, ordinances, rules, regulations or orders of
public authorities.

Submittals:

Submit documents, not limited to the following, to maintain quality in accordance with
Section 01007.

1. Method statements for various activities including sequence, procedure,
inspection & working, checking & Quality Assurance method etc.

2 Inspection and test plans and procedures,

3 Quiality records — ISO 9000 certificates,

4. QC dossier / code data books/ record book,

5. Welding procedure specifications,

6 Welding procedure qualification records,

7 Welder qualification records,

8. Weld map,

9. NDE /Radiography procedures,

10. NDE /Radiography reports,

11. NDE /Radiography operator qualifications,

12. Test reports (all types),

13. Pressure test certificates,

14. Material certificates,

15. Inspection reports including sub-vendors,
16. Concrete testing,

17. Compaction tests,
18. Painting / galvanising inspection reports,
19. Construction / installation quality control plans,
20. Equipment calibration certificates,
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21. Certificates of conformity,
22. Non-conformity reports (internal & sub-vendor),

B.

23. Shipping releases and
24, Others as required.

Neatly assemble and submit quality records in accordance with Section 01016.

PART 2 - PRODUCTS

There is no product in this section.

PART 3 - EXECUTION

3.01

A.

Inspection and Testing:

For day- to-day activities requiring checking and approval by the Engineer or
Engineer’s designated person for next stage, the Contractor must notify the Engineer
by providing a weekly programme of the following week only in case of emergencies
a minimum 24 hour notice shall be provided.

. Adhere to the provisions of the Contract, especially with regard to the quality of the

workmanship and materials.

Perform work under the Contract to the satisfaction of the Engineer. Immediately
execute orders given by the Engineer relating to quality of material or workmanship.

The Engineer may stop the work entirely if there is not a sufficient quantity of suitable
and approved material on the site to carry on the work properly, or for any good and
sufficient reason.

The Engineer may have any worker suspended for incompetence, substance abuse,
negligence or the disregard of orders. Ensure that any worker so suspended is
removed from the site promptly.

The Engineer or Engineer’s designated person may inspect and test materials/
equipment and the process of preparation/ manufacturing of materials/ equipment at
any time. The Contractor will submit inspection call to Engineer for witnessing the
inspection and testing of materials/ equipment. If these do not meet quality
standards, he may reject material or equipment.

In case of materials or equipment which, as specifically stated in the Contract, are
required to be tested or inspected in the presence of the Engineer or Engineer’s
designated person, the Contractor must notify the Engineer in writing at least fifteen
days in advance, the time and place of proposed preparation / manufacture of such
material or equipment so that the Engineer or Engineer’s designated person may be
present.

Do not deliver to the site, until authorized to do so in writing by the Engineer, any
material or equipment, which is required by the Contract or by the Engineer, to be
inspected and/or tested by the Engineer at the place of preparation or manufacture.

Do not use material or equipment required by the Contract or by the Engineer to be
inspected or tested until the required inspection or testing has been carried out to the
satisfaction of the Engineer or Engineer’s designated person.

Provide and ensure that suppliers/sub-contractors and those carrying out the process
of preparation or manufacture provide required documents/facilities, access and
co-operation to the Engineer or Engineer’s designated person during inspection and
testing.
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K.

3.02

3.03

Be responsible for the obligations under the Contract regardless of the approval by
the Engineer or waiver of an inspection. Do not interpret action or lack of action of the
Engineer as being an acceptance of defective or improper work or material. Remove
and replace properly or otherwise rectify such work or material to the satisfaction of
the Engineer.

If it is required by the Contract, local laws / by-laws, or by the Engineer, to have any
part of the works to be inspected by others, give the Engineer and the other
concerned parties, reasonable notice of the time and place proposed for the
inspection.

. Where required by the Engineer, supply samples and certified copies of test reports

pertaining to materials to be used in the construction of the works, indicating that
materials comply with the Specifications. Ensure that such tests are carried out by
testing companies/agencies approved by the Engineer.

Any and all materials or manufactured products may be tested. As directed, provide
test samples for testing of materials or manufactured products being used or
proposed for use in the work. Provide adequate time in the project schedule for
testing as specified.

Immediately remove from the site materials whose test specimens fail to meet
specified requirements and those materials that are rejected upon inspection.

. Where test specimens fail to meet specified requirements or where re-testing is

required to verify the quality of work previously tested, provide additional test
specimens and pay for the additional testing until satisfactory test results are
obtained.

Quality control inspections, as required, other than those noted above will be carried
out by inspectors or inspection services under the direction of the Engineer. Provide
clear access to work areas to be inspected and assist as required by providing safety
equipment, ladders, materials etc, for these inspections.

Expenditure on any and all tests required to be carried out shall be borne by the
Contractor.

Receipt and Acceptance of Materials:

During the process of unloading any material etc, inspect it for loss or damage in
transit in the presence of the Engineer. Notify the agent of the carrier of any loss or
damage to the shipment and to the insurance company.

. The Engineer may reject materials supplied by the Contractor if found faulty or

defective. Replace such faulty or defective materials. Be responsible for removing
faulty or detective materials and replacing same with good materials regardless of
when the defects are discovered.

Mandatory Tests for Building Materials:

Carry out specified optional tests or other tests, as requested by the Engineer, for
specialized works or important structures.

In case of non-IS materials, it shall be the responsibility of the Contractor to establish
the conformity of material with relevant IS and this specification by carrying out
necessary tests.
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The mandatory tests shall include, but are not limited to, the following:

No. Activity Name of Test Frequency of Test F'e.:%l:tab' Remarks
1 | Water a| Suitable for Conc. Start & Change of Source Laboratory 1S 3025
2 | Soil Compaction | a| Initial Soil Test Start & Change of Source Laboratory

b| OMC Proctor Test 2 tests for 50 sgqm Field/Lab 1S 12175
c| Backfill Sail Start & Change of Source Laboratory 1S 2720
3 | Concrete a| Pour Card before each pour Field
One For Each Transit Mixer
b| Slump Test or 5 m® of Site Mix Field 1S1199
c| Crushing Strength See Note Laboratory/Field 1S 516
d| Concrete Mix Design Start & Change of Source Laboratory For All Grade
Ready Mix
4 | Conc. a| Pour Card Before Each Pour Field
b| Supplier Mix Design Before Start Of Work Laboratory
c| (Balance As Above)
5 | Sand a| Silt Content Each Truck Field IS 383
b| Bulkage On Day of Conc. Field
c| Moisture Content On Day of Conc. Field
d| Sieve Analysis Each Truck Laboratory/Field
e| Specific Gravity Start &Change of Source Laboratory
f | Particle Size & Distri. For Every 40 m® Field 1S 383
Foreign /Clay/Organic
g| Material Each Truck Field 1S 383
6 | Aggregate a| Size/Type/Colour For Every 40 m? Field IS 2386
b| Particle Size Every 40 m® Field/Lab.
c| Impact Value Start & Change of Source Laboratory
d| Flakiness Each Truck Field
e| Specific Gravity Start & Change of Source Laboratory
f | Bulk Density Start & Change of Source Laboratory
g| Sieve Analysis Start & Change of Source Field
h| Soundness Start & Change of Source Laboratory
i | Alkali Test Start & Change of Source Laboratory
7 | Reinforcement a| Manufacturer Cert. Each Lot Field
Steel b| Unit Weight Each Lot Field
c| Bend Rebend Test Each Lot Factory 1S 11786
d| 0.2% Yield Stress Each Lot Laboratory IS 11786
e| % Elongation Each Lot Laboratory 1S 11786
f | Chemical Composition Each Lot Laboratory 1S 11786
g| Bend, Rebend Test Each Lot Laboratory
h| Coating Manuf. Cert. with each Lot At Factory
8 | Cement a| Date & Manuf. Report Each batch Field
b| Weight of Bag 5% from each Truck Field
c| Make Every Truck Field
d| Compressive Strength Each batch Laboratory 1S 4031
e| Physical Condition Every Truck Field
f | Setting Time Each batch Laboratory IS 4031
g| Soundness Each batch Laboratory 1S 4031
h| Fineness Each batch Laboratory 1S 4031
Age Of Cement Bags Reject More then 60days Field
9 | Structural Steel | a| Manufacturer Cert. Every Truck Laboratory
b| Tensile Stress Start & Change of Source Laboratory
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No. Activity Name of Test Frequency of Test Fle_:_cg:tab. Remarks
¢| % Elongation Start & Change of Source Laboratory
d| Yield Stress Start & Change of Source Laboratory
e| Chemical Start & Change of Source Laboratory
f | Unit Weight Start & Change of Source Laboratory
g| Straight/Warping Every Truck Field
h| Rusting/Scaling Every Truck Field
10 | Bricks a| Broken Edges Every Truck Field
b| Shape and Size Every Truck Field 1S 3495
c| Soundness Every Truck Field
d| Drop Test Every Truck Field
e| Water Absorption Every 50000 Laboratory 1S 3495
f | Crushing Strength Every 50000 Laboratory 1S 3495
Aluminium
Windows and
11 | Doors a| Size & Weight Each Section Field
b| Warping Each Section Field
c| Glass Thickness Each Lot Field
d| Glass Make Each Lot Field
e| Scratches Each Lot Field
f | Anodic coating Rs.20000/ or More Value Laboratory 11IS 5523
12 | Tiles a| Make Each Lot Field
b| Size Each Lot Field
c| Corners Each Lot Field
d| Warping Each Lot Field
e| Colour/Shade/Finish Each Lot Field
f | As Per Sample Each Lot Field
g| Tests As Per Is Specs. Every 30000 Tiles Laboratory
h| Sample Panel At Start of Work Field EACH TYPE
13 | Paint a| Manufacturer Cert. Each Lot Field
b| Type Each Lot Field
c| Colour Each Lot Field
d| Sample Panel At Start Of Work Field EACH TYPE
e| Manuf. Date Each Can Field
f | Condition Each Lot Field
g| As Per Sample Each Lot Field
14 | Pipes a| Manufacturer Cert. Each Lot Field
b| Pressure Testing Each Length Of Laying Field
C. During the process of unloading any material etc, inspect it for loss or damage in

transit in the presence of the Engineer or Engineer’s designated person. Notify the
agent of the carrier of any loss or damage to the shipment and to the insurance

company.

END OF SECTION 01008
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SECTION 01009 TEMPORARY FACILITIES AND CONTROLS
PART 1 - GENERAL

1.01

A.

1.02

A.

Reference:
Section 01000 applies to and governs the work of this Section.
Work Included:

The work under this Section includes, but is not limited to, provision of:

1. Access to the site and the work.
2. Access to the existing facility.
3. Temporary facilities including site and building enclosures, storage areas,

shelters, sanitary facilities, Engineer’s field office, drinking water
requirements.

4. Temporary utilities.
5. Temporary controls, including fire protection, first aid, security, traffic control.

PART 2 - PRODUCTS

2.01

A.

2.02

2.03

Temporary Site Enclosures:

Provide and erect temporary site enclosures to prevent accidents as required and
directed by Engineer.

Storage Areas:

Storage areas shall be as approved by the Engineer. Store materials properly to
ensure and preserve their quality and fitness for the work. Store materials on wooden
platforms or other hard, clean surfaces off the ground or in a watertight storage shed
of sufficient size for the storage of materials that might be damaged by storage in the
open. Provide the shed with a wood floor raised a minimum of 150 mm clear of the
ground.

. Locate stored materials to facilitate prompt inspection.

Engineer’s Field Office:

Provide temporary offices for the Engineer or Engineer's designated person,
separate from those of the Contractor.

Provide, for the sole use of the Engineer or his representatives, at each Site, a field
office of at least 25 m2.

1. Supply and maintain the offices, satisfactory to the Engineer, for the exclusive
use of the Engineer for the duration of the Contract.

2. The office to be set up in approved location within fifteen days of notification
to commence work or actual work commencement whichever occurs first.

3. Locate the office within the work area as approved by the Engineer, physically
separated from any other structure.

4. Provide a windproof, weather tight structure having a floor area of not less
than 25 m? and minimum 2.4 m ceiling height.

5. Provide doors with suitable locks. Locate exterior doors on the same side of
the office.

6. Provide at least two standard sized windows, on the opposite wall in which

the door is located.

31



Ghatkopar Influent Pumping Station Tata Consulting Engineers Limited

General and Technical Specifications Brihanmumbai Municipal Corporation
7. Provide potable water and washroom facilities for the sole use of the
Engineer.
8. Provide janitorial services and all washroom supplies.
9. Equip the office with:
a) One standard office desk (with drawers) and chair;
b) One legal-size, 4 drawer file cabinet with lock and key;
c) Eight additional chairs of the stacking type for use during meetings;
d) Fire extinguisher and first aid kit;
e) Shelves, plan racks and a storage cabinet, for storing instruments and
clothing;
f) Window shades and screens.
9) Air-conditioner.
10. Provide and maintain electrical service connections.
11. Provide photo copying and printing facilities.
12. Provide laptop of following configuration at each site. Laptop to have scanner

and internet facilities for exclusive use of the Engineer and its representative:
a) Operating system installed — 64 bit Windows 10

b) Processor family - Intel Core i7

c) 4 GB RAM

d) Internal drives - 1TB

e) Display size (diagonal) — not less than 15.0”

f) Latest graphic media accelerator

g) 8 GB pen drive -2 Nos

13. Provide one digital camera with the following components and characteristics
each site for the exclusive of the Engineer:

a) 8.0 Megapixel resolution or higher;
b) 2 GB compact flash card;
c) Camera case;

d) USB cable with software.

14. Take every reasonable precaution to protect the office and its contents
against fire and theft, or other damage. Indemnify the Engineer and its
agents against loss by fire, theft and injury to the building, to the office or its
contents.

15. Maintain the field offices along with all office equipment on each site at least
until the successful completion of the respective 7 day trial run.

PART 3 - EXECUTION

3.01

A
B.

C.

Access:

Provide access to the site and work as required, in a proper and safe fashion.

Provide and maintain access to the existing pumping station in proper and safe
fashion.

llluminate the full site during the night.

Provide and maintain access roads, walkway crossings, ramps and construction
runways as may be required for access to the work. Obtain approval from the
Engineer before constructing temporary roads.
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E. Provide construction warning signs along travelled roads as required or as requested
by the Engineer.

F. Provide for mud removal and dust suppression, as required during the construction
period.

G. Promptly repair damage to existing roads, walkways and other existing facilities.

H. Provide necessary warning sign boards for safety purposes.

3.02 Location of Temporary Facilities:

A. Coordinate the location of temporary facilities with the existing pumping station

operations staff to the satisfaction of the Engineer.
3.03 Installation and Removal:

A. Provide temporary utilities including to the Engineer’s office and equipment, facilities
and controls to execute the work expeditiously.

B. Remove temporary utilities, facilities and controls after the successful completion of
the respective 7 day trial run, unless otherwise directed by Engineer.

3.04 Storage of Material and Equipment:

A. Provide weather tight storage sheds with raised floors for the storage of equipment,
as approved by the Engineer and/or equipment manufacturers. Supply to the
Engineer all storage instructions from equipment suppliers well in advance of the
scheduled delivery dates.

B. Handle and store products in a manner to prevent damage, adulteration,
deterioration and soiling and in accordance with manufacturer’s instructions.

C. Provide gates for both operational staff requirements as well as the Contractor’s
requirements.

D. Store products subject to damage from weather in weatherproof enclosures.

E. Store cementitious products clear of earth or concrete floors and away from walls.

F. Keep sand, when used for grout or mortar materials, clean and dry. Store sand on
wooden platforms and cover with waterproof tarpaulins during inclement weather.

G. Store sheet materials, lumber etc on flat, solid supports and keep clear of ground.
Slope to shed moisture.

H. Store and mix paints in a ventilated room. Remove oily rags and other combustible
debris from the site daily. Take every precaution necessary to prevent spontaneous
combustion.

I.  Remove and replace damaged products to the satisfaction of the Engineer.

J. Do not use private property for storage purposes without the written permission of the
BMC. Pay rental charges and damages associated with occupying private lands.

3.05 Temporary Site Enclosures:

A. Provide temporary weather tight enclosures and protection for exterior openings until
permanent sash and glazing, exterior doors, louvers etc are installed.

B. Provide temporary enclosures for the work as required for weather protection.

C. Erect enclosures to allow accessibility for installation of materials and working inside
the enclosure.

D. Keep temporary buildings in a clean and sanitary condition at all times and do not

permit to become a health hazard or a nuisance to adjoining properties.
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3.06 Temporary Shelter and Sanitary Facilities:

A. Provide and properly maintain in clean condition, a suitable privy or water closet for
the Contractor’s personnel as required by the Construction Safety Act.

B. Provide all required toilet supplies.

C. Provide and maintain drinking water and washing facilities as required by
Construction Safety Act.

D. Provide shelter for workers.

E. Hutments for construction workers will not be permitted on site.

3.07 Water Consumption during construction stage and during Operation

B. Install water flow fixture namely taps, faucets, showers not exceeding a maximum
flow of 10 litres per minute.

C. Install low flow urinals, not exceeding a consumption of 2 litres/flush

D. Install drip/sprinkler irrigation systems as appropriate, to avoid usage of open —ended
hoses for landscape irrigation within project site.

E. Install temporary water bodies to capture 5% of rainwater which fall within site, which
can be used for construction activities such as curing, dust control, landscaping
purpose etc.

3.08 Temporary Fire Protection:

A. During the entire construction period, provide fire extinguishers in each construction
shed and temporary office, as well as in other locations reasonably required, and all
other fire protection necessary to protect the project and to comply fully with the
requirements of insurance underwriters for the project and state authorities.

3.09 Temporary First Aid Facilities:

A. Provide and maintain the necessary first aid items and equipment as required.

B. Designate employees who are properly instructed to be in charge of first aid. Ensure
that at least one such employee is always available on the site while work is being
conducted. Comply with the Construction Safety Act and Regulations for
Construction Projects.

3.10 Temporary Utilities:

A. Make arrangements for the supply of water, electrical power, gas, sanitary facilities
and any other temporary services required during construction. Be responsible for all
fees, permits and charges, including arrangements for all necessary applications,
incurred throughout the construction period until after the successful completion of
the respective 7 day trial run, unless otherwise directed by Engineer.

B. Permanent utilities installed under this Contract may be used for construction
requirements provided that no guarantees are affected thereby. Make good any
damage.

C. Operate equipment according to the requirements of the Construction Safety Code
and Regulations for Construction Projects.

D. Arrange, pay for and maintain temporary electrical power supply as follows:

1. Temporary facilities for power, where required outside the plant, such as pole
lines and underground cables with the approval of the local utility company.
2. Connection to the existing power supply system in accordance with the

Electrical Safety Code. Provide meters and switchgear as required by the
power supply company.
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E.

F.

3.1

3.12

0w >

3.13

3. Electrical power and lighting system as installed under this Contract may be
used for construction requirements provided that no guarantees are affected
thereby. Make good any damage and replace all lamps which have been
used for three months or longer.

4. If power is not made available by the authority, the Contractor shall make his
own arrangement at his cost.

Arrange and pay for water required

1. Arrange and pay for water required for construction and other purposes
(toilets, drinking etc.) from either the nearest municipal water main or other
municipal source at the charged rates fixed by BMC. The adequacy of water
shall not be guaranteed by BMC.

2. Make alternative arrangement for water with the approval of Engineer.
Pay the costs of temporary ventilation used during the course of construction,

including costs of installation, operation, maintenance and removal of equipment.
Provide temporary ventilation in enclosed areas, to:

1. Facilitate progress of work.

2 Protect work and products against dampness.

3. Prevent moisture condensation on surfaces.

4 Provide ambient temperatures and humidity levels for storage, installation and
curing of materials.

5. Provide adequate ventilation to meet health regulations for safe working
environment.

6. Prevent hazardous accumulation of dust, fumes, mist, vapors or gases.

7. Prevent harmful accumulation of hazardous substances into the atmosphere.

8. Ensure that the disposal of exhaust materials will not result in harmful
exposure to persons or the environment.

9. Ventilate storage spaces containing hazardous or volatile materials.

10. Ventilate temporary sanitary facilities.

11. Remove harmful elements following the work processes.

Maintain strict supervision of operation of temporary ventilating equipment, to:

1. Enforce conformance with applicable codes and standards.
2. Enforce safe practices.

3. Prevent abuse of services.

4. Prevent damage to finishes.

Security:

Contractor to provide 24-hour security for his construction materials, equipment, tools
and temporary facilities in full coordination with the BMC staff.

Traffic Control and Parking:

Observe load and truck route restrictions on the access roads and streets to be used.
Provide flagging and signage as necessary for traffic control.

Provide secure, rigid guardrails and barricades around deep excavations, open
shafts, open stairwells, open edges of floors and roofs, as required by governing
authorities.

Removal and Restoration of Temporary Facilities and Controls:
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A. Remove temporary facilities and controls from the site on completion of the works, or

B.

as otherwise ordered in writing by the Engineer. Unless specifically stated otherwise
in the Contract Documents, maintain BMC’s ownership over the temporary facilities
including furnishings.

As each portion of the work is completed, as determined by the Engineer, restore
disturbed areas, roadways, fences, building, etc. equal to or better than the initial
condition and clean up the construction area as instructed by the Engineer.

Leave clean and in good order, roads, parking areas, walkways, turfed, seeded and
other areas disturbed by the construction. Failure to make satisfactory progress in
the execution of this work within forty-eight hours of receipt of written notice from the
Engineer may result in the Engineer having the surplus material removed, or re-
grading any area or performing any work necessary to leave the site in a satisfactory
condition and having the costs deducted from payments due under the Contract.

END OF SECTION 01009
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SECTION 01010 SAFETY REQUIREMENTS
PART 1 - GENERAL

1.01

A

1.02

A

B.

Reference:
Section 01000 applies to and governs the work of this Section.
Construction Safety Measures:

Observe and enforce construction safety measures required by the latest edition of
the following documents: Indian Standard Safety Codes, the National Building Code,
2005, Maharashtra Factory Act 1948 and Rules 1963 and their amendments, other
applicable safety regulations and Municipal statutes and authorities.

In the event of conflict between any provisions of the above authorities, the most
stringent provision governs.

PART 2 - PRODUCTS

2.01

There are no products in this section.

PART 3 - EXECUTION

3.01

A

B.

3.02

w

3.03

w

General Requirements:

Provide a sign board in English, Hindi and Marathi indicating work in progress, hard
hat area and restricted entrance at all entrance gates.

Provide access to existing facility at all times so that BMC can run the existing facility
during construction and refurbishment period of pumping station and other related
structures.

Mark hazardous areas as NO SMOKING ZONE.

Excavation:

Cordon off excavated areas by providing reflective tape.

Ensure that workers working in excavated areas wear hard hats.

Stockpile excavated material sufficiently away from edges of excavations so that
caving does not take place. Ensure that heavy equipment is parked away from edge
of excavations.

For excavation exceeding 600 mm in depth must be sloped at 45° or else shoring to
be provided to support sides.

If the required side slopes cannot be maintained, vertical excavation can be done by
providing shoring and strutting. The shoring must be designed by a competent
engineer and submitted to the Engineer for approval prior to excavation.

While dewatering, water must be discharged sufficiently away from the excavated
area to avoid unsafe conditions and to the satisfaction of the Engineer.

Construction:
Ensure that workers, supervisors and engineers working at site wear hard hats.
Ensure that staff working at height wear suitable fall arrest equipment.

Ladders used must be of sufficient strength to take up to 125kg load. For further
precaution the pitch at which a floor ladder is used shall be 1 horizontal: 4 vertical.

Walk ways on all floors must be clearly marked and must always be kept free of
materials.
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E. All openings on higher floors must be barricaded.

m

zzr x

©

3.04

@

3.05

@

While lifting materials ensure area beneath is kept clear of people.

. Supports below slabs must be checked for verticality, rigidity and bracing if height is

more than 3.0m.

Temporary scaffolds erected for brick work, plaster etc must be adequate to take
load of bricks, mortar and workmen. Overloading is not permitted.

For plastering on external surfaces, double scaffolding shall be erected and properly
braced with the building.

Contractor shall provide guardrails, gang planks, railings, barriers, lights, signs and
other equipment or materials that are required for the safety of people who are
working in project area.

The site must be kept clean at all times; debris to be removed on a daily basis.
Nominate safety engineer to assist in implementing safety precautions.
Light entire site when working at night.

Safety engineer must hold periodical safety meetings with workers and field
supervisors to guide workers about necessity of safety.

Fire fighting drills and safety kit must be used as per section 01009.

Any accident occurring at site must be reported to the Engineer within 24 hrs of its
occurrence and the insurance company informed.

When working on public roads, the Contractor shall provide personnel for helping
police in traffic management.

During the period when construction is in progress on roads, the Contractor to
provide barricades to ensure no unauthorized person enters the area of excavation.

Provide warning lights at night to warn vehicles regarding excavation and provide
proper security.

Provide medical kits at site level upon mobilization and identify nearby ambulance
call-services to meet any emergency requirements.

Fabrication and Erection:

All welders must use safety glass and other safety gear.

Lifting ropes, chains and slings must be tested with double the loads it is intended to lift.
Safety belts must be used by riggers.

Wire ropes with broken strands must not be used.

Electrical:

All cables used during construction must be flexible and insulated.

All sockets, switches and cutouts to be weather proof.

Connection to all moving equipment such as vibrators, pumps etc must be properly
insulated with double earthing.

Main switches to be housed in waterproof box.

E. Frayed and joined wire and cables to be removed from site immediately.

Over loading in all cases to be avoided.
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G.

3.06

3.07

@

Shield and mark live plant “live 415 volts” or with appropriate voltage.
Fire Safety:

All timber waste, oil rags and other such fire hazardous material to be disposed of daily
from site.

Arrange mock fire safety drills at site every 3 months and arrange and communicate
evacuation procedures.

Hazardous Areas:
Clearly demarcate hazardous areas.
All authorized persons entering the area to have proper protective gear.

Before entering manholes or wet wells, take proper precautions by ventilating the area
or providing oxygen masks.
Use only non-sparking tools in potentially explosive areas.

END OF SECTION 01010
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SECTION 01011 ENVIRONMENTAL PROTECTION AND CONTROL
PART 1 - GENERAL

1.01 Reference:

A. Section 01000 applies to and governs the work of this Section.
1.02 Work Included:

A. The Contractor shall be responsible for taking all required Environmental Measures
to meet or exceed the requirements of environmental legislation and regulations or
revalidation, including amendments in force during the contract period. The
Contractor shall not be entitled to claim for any expenses incurred and for extension
of time for completion of the project.

B. Construct this project in accordance with construction and restoration guidelines
established by the Ministry of Environment and Maharashtra Pollution Control Board
through Work Permit Regulations.

C. In case of conflict or discrepancy in the regulatory requirements, the more stringent
requirements will be applied.

1.03 Protection of Environment:

A. Take all reasonable steps to protect the environment on and off the site and to avoid
damage or nuisance to persons or to property of the public or others resulting from
pollution, noise or other causes arising as a consequence of the work.

B. Abide at all times by all existing and future enactments, rules made there under,
regulations, notifications and by-laws of the State or central government, or local
authorities.

C. Salient features of some of the major laws that are applicable are given below:
1. The Water (Prevention and Control of Pollution) Act, 1974.

Prevention and control water pollution and maintain and restore
wholesomeness of water in accordance with this Act

The Contractor shall not release to surface waters anything which is harmful
or injurious to public health or to domestic, commercial industrial, agricultural
or other legitimate uses, or to the life and health of animals or plants or of
aquatic organisms.

2. The Air (Prevention and Control of Pollution) Act, 1986.

Protect and improve the environment and for matters connected therewith,
and the prevention of hazards to human beings, other living creatures plants
and property.

3. The Public Liability Insurance Act, 1991.

Provide public liability insurance for the purpose of providing immediate relief
to any persons affected by accident occurring while handling hazardous
substances and for matters connected herewith or incidental thereto. Under
the Environment (Protection) Act 1986 and other applicable laws, and
exceeding such quantity as may be specified by notification by the central /
state/ Government/ local authority.

PART 2 - PRODUCTS
A. Provide equipment and materials required to protect the environment.
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PART 3 - EXECUTION

3.01

A.
B.

3.02

3.03

m

3.04

moow»

Enforcement:
Protection of the environment is of great importance during the work.

Progress payments will not be made to the Contractor while any requirements for
environmental protection are outstanding.

Take immediate action to correct environmental deficiencies at the direction of the
Engineer.

In the event that deficiencies are not corrected in a timely manner, the Engineer may
take the necessary corrective action and may deduct the cost thereof from payments
otherwise due under the Contract.

Disposal of Water:

Provide temporary ditches and/or sedimentation ponds of sufficient capacity to
contain site run-off and truck wash water. Provide ditches and ponds with silt traps,
silt fences, straw bales and rock check dams as required.

. Discharge settled water though storm water drains in the premises to prevent water

logging in the area or the water may be stored in a water tank temporarily for
settlement and reuse for washing, settling of dust etc.

Do not pump or drain water containing deleterious materials into waterways and
sewers. Intercept concentrated run-off from un-stabilized areas and divert to a
temporary ditch or other areas under sheet flow conditions. Pump water from
excavations to an upstream location in any temporary ditch to allow maximum
settling prior to discharging to a natural watercourse.

Pollution Control:

Maintain temporary erosion and pollution control features installed under this
contract.

. Control emissions from equipment such as diesel generators etc to local authorities’

emission requirements.

Cover or wet down dry materials and rubbish to prevent blowing dust and debris.
Provide dust control for temporary roads.

Maintain construction equipment properly to minimize exhaust emissions.

Clean construction equipment prior to entering public roadways to avoid spilling of
construction debris and mud. Collect construction debris in a designated area for
ultimate disposal off site.

Adjacent to Waterways:

Do not operate construction equipment in waterways.

Do not dump excavated fill, waste material or debris in waterways.

Design and construct temporary crossings to minimize erosion to waterways.
Do not float logs or construction materials across waterways.

Avoid spawning beds when constructing temporary crossings of waterways.
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3.05

A.

3.06

3.07

3.08

3.09

Dust and Mud Control:

Take such steps as required to prevent dust and mud nuisances resulting from
construction operations within the site. Carry out dust control practices at all locations
on site and on adjacent roads.

Transport excessively dusty materials in covered vehicles.

Where the work requires saw-cutting of asphalt or saw-cutting or grinding of
concrete, use blades and grinders of the wet type together with sufficient water to
prevent the incidence of dust.

Ensure that all debris and mud upon travelled roadways resulting from construction
operations or the delivery of materials to the site are removed at the end of each
day’s operation.

Noise Control:

Ensure that vehicles and equipment are equipped with efficient muffling devices to
minimize noise levels in the project area. Provide noise barriers as required to limit
the noise level at site boundaries in accordance with local by-laws.

. Establish and maintain site procedures consistent with the objective that noise levels

from the construction area be minimized and in accordance with local by-laws.

During construction ambient noise levels should conform to residential standards as
prescribed in the relevant code both during day and night. Incremental pollution loads
on the ambient air and noise quality should be closely monitored during construction
phase. Adequate measures should be made to reduce ambient air and noise level
during construction phase so as to conform to the stipulated standards by
CPCB/MPCB.

Construction Wastes:

Provide sufficient suitable refuse containers throughout the site to receive and control
construction wastes. Keep containers closed to prevent contents from blowing
around site.

. Install colour coded waste bins in all public areas to enable segregation of waste,

such as paper, plastic, organic etc. within the site.
Equipment Maintenance and Refueling:

Undertake a detailed review of the construction site to plan access routes and
fuelling areas. Do not refuel or maintain equipment in or adjacent to watercourses.
Establish suitable fuelling and maintenance areas subject to the approval of the
Engineer and restrict maintenance and fuelling to these areas.

Submit procedures for the interception, rapid clean-up and disposal and reporting of
any spillages that do occur to the Engineer for review prior to starting work. Keep
materials required for clean up of fuel spillages readily accessible on site.

Generators, cranes, backhoes or shovels may be fuelled at other than the designated
fuelling areas. However, do not refuel equipment within 30 metres of any
watercourse. This requirement may be relaxed at the discretion of the Engineer if no-
spill fuelling facilities are used.

Non-Maintenance Related Spills:

Non-maintenance related spills include those that occur due to mishandling of fuels
during the fuelling process, failure of hoses or other components on equipment.
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B. Submit a contingency plan for dealing with such occurrences to the Engineer for
approval.

C. The plan must describe in detail the action to be taken and the persons and the
agencies to be notified in the event of such a spill, including a spill reporting
procedure.

3.10 Fires:
A. Do not light fires or burn rubbish on the sites.
3.11 Tree Protection:

A. Protect trees and shrubs on the site, which are not specifically designated to be
removed. Isolate trees from the construction area with protective fences erected
along the tree drip line.

B. Do not pile excavated material around the base of trees.

C. Repair any limbs removed or any scars caused by machinery and paint with
approved dressings.

3.12 Cleaning and Disposal of Wastes:

A. Dispose of all waste and rubbish off site. Do not bury waste on site.

B. Do not dispose of waste into waterways or sewers.

C. Clean the sites during the course of the work, before the start-up of a part of the
works, and at completion, as required to the satisfaction of the Engineer.

D. Conduct cleaning and disposal operations to comply with local ordinances and
pollution control laws.

E. Store volatile wastes in covered containers which if kept open may create hazardous
conditions.

F. Prevent accumulation of wastes which may create hazardous conditions.

G. Maintain the project site and adjoining public properties free from accumulation of
waste materials and rubbish.

H. Provide on-site dump containers for collection of waste materials and rubbish.

I. Provide adequate ventilation at all times when volatile or noxious substances are
used.

J. Construction debris to be disposed at disposal sites identified by the contractor after
taking necessary permissions and taking BMC approval. Cost to be borne by the
Contractor.

K. During construction allocate dedicated area for segregation and storage of

construction waste material. Reuse 50%(by volume or weight) of such waste either
in-situ or ex-situ. Identify and sell or donate, segregated construction waste for
recycle or reuse.

END OF SECTION - 01011
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SECTION 01012 PROJECT SIGNBOARDS
PART 1 - GENERAL

1.01

A.

Reference:

Section 01000 applies to and governs the work of this Section.

PART 2 - PRODUCT

2.01

A.

Construction Signs:

Construction signs at each site: 1.2 m x 2.4 m, of wood frame and minimum 20 mm
plywood construction painted with exhibit lettering produced by a professional sign
painter.

Indicate on signs:

1. The name of BMC with Logo of the BMC in colour
2. Project Name and other information of a design style established by the BMC.
3. Main Contractor Name and Contact Information

4. The sign board shall be in English, Hindi and Marathi.

PART 3 - EXECUTION

A.

B.

Produce and deliver the project sign boards to the site. Erect sign boards in the
locations designated by the Engineer, within one month of signing the Contract.

Maintain sign boards in good condition for the duration of the work. Clean
periodically to the satisfaction of the Engineer.

Ensure that no other signs or advertisements, other than warning signs, are
displayed on site.

Remove project sign boards at the end of the Contract or when directed by the
Engineer.

END OF SECTION 01012
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SECTION 01013 MATERIAL AND EQUIPMENT
PART 1 - GENERAL

1.01

A.

1.02

D.

Reference:
Section 01000 applies to and governs the work of this Section.
Work Included:

This Section specifies the requirements for material and equipment to be
incorporated in the works.

. The requirements specified in other sections of these Specifications modify some of

the items of this Section for that particular application.
Quality:
Provide materials, products and equipment of the quality specified.

Defective products, whenever identified prior to the completion of the work, will be
rejected, regardless of previous inspections. Inspection does not relieve responsibility
but is a precaution against oversight or error. Remove and replace rejected products
and be responsible for delays and expenses caused by rejection.

Damaged Products

1. The Contractor shall notify the Engineer in writing in the event that any
equipment or material is damaged.

2. Repairs to damaged products shall not be made without prior approval by the
Engineer.

In case of any dispute arising to the quality or fitness of products, the decision rests
strictly with the Engineer based upon the requirements of the Contract Documents.

PART 2 - PRODUCTS

2.01

A.

Fastenings - General:

Provide metal fastenings and accessories in the same texture, color and finish as the
base metal in which they occur, unless specified otherwise. Prevent electrolytic
action between dissimilar metals. Use non-corrodible, stainless steel fasteners,
anchors and spacers for securing exterior work, unless other material is specified.

Anchors shall be within limits of load bearing or shear capacity and ensure that they
provide positive, permanent anchorage. Wood plugs are not acceptable.

Keep exposed fastenings to a minimum, space evenly and lay out neatly.

Fastenings which may cause spalling or cracking of material to which anchorage is
made are not acceptable.

Fastenings - Equipment:

Use fastenings of standard commercial sizes and patterns with material and finish
suitable for service.

Use heavy hexagon heads, semi-finished unless otherwise specified. Use AISI Type
304 stainless steel for exterior areas. Use AlISI 316 Type stainless steel for items in
contact with chemicals or sewage.

Bolts may not project more than one diameter beyond nuts.

Use plain-type washers on equipment, sheet metal and soft gasket lock-type
washers where vibration occurs and resilient washers with stainless steel.
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2.03 Lubricants and Charts:

A. Provide lubricants and maintenance charts as required, for a complete, operational
system.

B. Provide hot-plasticized charts suitable for wall mounting.

2.04 Special Tools and Templates:

A. Provide templates and special tools required for the installation and operation of any
part of the system. Provide such templates and tools complete with a detailed list
thereof. Hand over templates and tools to the BMC at the end of the O&M period.

B. Provide special tools required for the routine maintenance of equipment items

supplied under this Contract.

PART 3 - EXECUTION

3.01

A.

3.02

General:

The Contractor shall be responsible for ensuring that products supplied under the
Contract comply with the requirements of the Contract. Ensure that suppliers of
products comply with the specified requirements. If a supplier fails to comply with
specified requirements, be responsible for ensuring that the requirements of the
Contract have been fulfilled.

Where equivalent is acceptable, give preference to equivalent products of local
suppliers who meet the requirements.

Use only new products and material of suitable quality unless otherwise specified,
and suitable for the specific service. At the request of the Engineer, provide
evidence as to type, source and quality of products to be supplied.

Have the equipment conform to the requirements of the applicable standards.

If there is question as to whether any product or system is in conformance with
applicable standards, the Engineer reserves the right to have such products or
systems tested to prove or disprove conformance.

When material or equipment is specified to a standard or performance specifications,
at request of the Engineer, obtain from the manufacturer an independent laboratory
testing report stating that the material or equipment meets or exceeds the specified
requirements

Provide ancillary parts, fittings, connections, piping, nuts and bolts, gaskets, wiring,
and other items necessary to properly install the component and equipment into a
complete system.

Refer to technical specification of mechanical, electrical and I&C from Volume II.
Availability:

Immediately upon signing the Contract, review product delivery requirements and
anticipate foreseeable supply delays for any items, including those items supplied by
the BMC. Notify the Engineer of potential or real delays in supply of products, in
order that substitutions or other remedial action may be authorized in ample time to
prevent delay in performance of the Work.

In the event of failure to notify the Engineer at commencement of the Work and
should it subsequently appear that the Work may be delayed for such reason, the
Engineer reserves the right to substitute more readily available products of similar
character, at no increase in contract price.
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3.03 Delivery and Storage:

A. Store and maintain materials in accordance with suppliers' instructions. Provide
copies of storage instructions to the Engineer prior to delivery.

B. Inspect material and equipment upon delivery in the presence of the Engineer, for
loss or damage in transit and notify the agent of the carrier of any loss or damage to
the shipment per Section 01008.

C. Leave intact all manufacturers’ labels and seals.

D. Prevent damage, adulteration and soiling of materials during delivery, handling and
storage.

E. Immediately remove rejected materials from the site.

3.04 Manufacturer's Instructions:

A. Unless otherwise indicated in the Specifications, install or erect products in
accordance with manufacturer's instructions.

B. Provide cores, through walls and floors, for new piping and appurtenances, based on
approved equipment shop drawings and field measurement. Do not rely on labels or
enclosures provided with products. Obtain written instructions directly from
manufacturers.

C. Notify the Engineer, in writing, of conflicts between the Specifications and
manufacturer's instructions, so that the Engineer may establish the course of action.

D. If products are installed or erected without complying with the manufacturer’s

requirements or the Specifications, remove and reinstall products properly and to the
satisfaction of the Engineer.

END OF SECTION 01013
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SECTION 01014 COMMISSIONING OF WORKS
PART 1 - GENERAL

1.01

A

1.02

A

B.

Reference:
Section 01000 applies to and governs the work of this Section.
Work Included:

The work included in this section covers — Pre-commissioning and commissioning
activities not limited to following:

Supply of consumables for commissioning
Cleaning and visual Inspection

Leak test for water retaining structures
Preparation of check list and completion
Testing of mechanical and electrical equipment
Hydro test of pipelines

Flushing of pipe lines

Pipe disinfection for drinking water supply

9. Operability test

10. Start-up procedures

11. Commissioning

12. Trial runs

©ONOGOAE WD =

The pumping stations shall be considered successfully commissioned after trouble
free operation of all equipment for at least 7 days.

PART 2 - PRODUCT

2.01

A.

Equipment Identification Tags:

Ensure that all items of equipment identified with a bubble or a code name on the
process and instrumentation diagram including flow meters, automatic valves,
switches, level sensors, analyzers, manually operated equipment and other items of
equipment identified on the process, mechanical and electrical drawings are
identified with a tag.

PART 3 -EXECUTION

3.01

A

3.02

Consumables for Commissioning:

Provide all lubricants required for the equipment. Provide initial fills of consumables
to conduct testing, trial run and commissioning including 7 days operation of the
pumping station.

Cleaning and Visual Inspection:

Before start-up, ensure that civil structures, equipment, piping conduits etc are
properly cleaned and all debris and foreign matter removed. Clean, brush, flush with
water as required to provide clean work.

Vacuum clean interior building areas when ready to receive finish painting, and
continue vacuum cleaning on an as-needed basis.

Schedule cleaning operations so that dust and other contaminants resulting from
cleaning process will not fall on wet, newly painted surfaces.

48



Ghatkopar Influent Pumping Station Tata Consulting Engineers Limited
General and Technical Specifications Brihanmumbai Municipal Corporation

D. Use only cleaning materials recommended by the manufacturer of the surface to be

3.03

cleaned and as recommended by cleaning material manufacturer.

Leak Test for Water Retaining Structures:

In addition to the structural test of structures, as given in IS: 456(latest version), the
tanks shall also be tested for water tightness at full supply level as described in IS
3370 (Part I)(latest version).

1. In the case of tanks whose external faces are exposed such as elevated
tanks, the requirements shall be deemed to be satisfied if the external faces
show no signs of leakage and remain apparently dry over the period of
observation of seven days after allowing a seven day period for absorption
after filling.

2. The structure should be cleaned and initially filled to the normal maximum
level with the specified liquid at a uniform rate of not greater than 2 m in 24 h.
When first filled, the liquid level should be maintained by the addition of
further liquid for a stabilizing period while absorption and autogenous healing
take place. The stabilizing period may be 7 days for maximum design crack
width of 0.1 mm or 21 days for 0.2 mm or greater. After the stabilizing period,
the level of the liquid surface shall be recorded at 24 h intervals for a test
period of 7 days. During this 7 day test period, the total permissible drop in
level, after allowing for evaporation and rainfall, should not exceed the
maximum of 1/500th of the average water depth of the full tank and 10 mm or
another specified value, mutually agreed between the parties to contract. In
case of underground tanks whose top is covered, the total permissible drop in
the surface level over a period of 7 days shall not exceed 20 mm.

3. If the structure does not satisfy the conditions of test, and the daily drop in
water level is decreasing, the period of test may be extended for a further
seven days and if specified limit is then reached, the structure may be
considered as satisfactory.

Conduct leakage test prior to the commencement of lining/painting and backfilling
operations.

Repair leaks and retest as required of IS 3370 (Part I).
Preparation of Reference Forms and Completion:

After the majority of installation work is complete, the Contractor will prepare and
submit the relevant Reference Forms in accordance with Section 01017.

These forms shall be submitted not later than four weeks prior to the commencement
of commissioning.

. The Contractor to ensure that the Reference Forms are completed to the Engineer’s

satisfaction.
Testing of Mechanical and Electrical Equipment:

Test mechanical equipment, including valves, gates, plumbing units etc for proper
operation, leaks etc and adjust, as required, in advance of the main commissioning of
the pumping stations.

Test pumps, motors and other machinery for proper function within the respective
sub-systems in which they operate. Demonstrate to the Engineer or its representative
that the systems function as specified.
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C. Check rotating equipment and test for noise and vibration as specified.

D. Test and adjust ventilation and air conditioning systems as specified in division 15.

E. Test and adjust electrical systems as required by applicable codes and as specified
in division 16.

F. Test and adjust the instrumentation and control system in conjunction with the
equipment supplier, including all pressure switches, sensors, level detectors etc and
adjust as required.

3.06 Hydro Test of Pipe Lines:

A. Do not pressure test piping against existing or new valves. Provide blind flanges.

B. Do not install in-line instruments/device during hydro test.

C. Hydro test piping system for pressure and leakage as specified in divisions 2 and 15
of these Specifications.

3.07 Flushing of Pipelines:

A. Before operating a piping system, thoroughly flush with water to remove construction
debris and dirt from the system to the satisfaction of the Engineer. Be responsible for
the satisfactory disposal of water used in flushing in accordance with Section 01011.

3.08 Pipe Disinfection for Drinking Water Supply:

A. Disinfect potable water piping in accordance with the AWWA 651-99, Disinfection of
Water Mains, referred to by the Safe Drinking World Health Organisation Water
Standards.

B. The standard also applies to existing mains opened by design or accident, furnish
required materials, labour, temporary connections, etc and arrange for bacteriological
testing after final flushing and pressure testing. If bacteriological testing shows
incomplete disinfection, repeat the procedure.

C. Do not dispose of the disinfection water to streams or sewers until the total residual
chlorine is reduced to 0.002 mg/I.

3.09 Operability Test:

A. Where specified, direct each equipment supplier to check installation and assist in
commissioning of their respective equipment before it is operated.

B. Ensure that factory-trained technical representative provides the services stated in
the relevant specification. Ensure that each supplier furnishes to the Engineer, a
letter or certificate stating that the qualified representative has found the installation
to be to their satisfaction.

C. Ensure that the supplier provides the services for a period as required to commission
the said equipment. Ensure the equipment operates to his satisfaction. Submit the
certificate to indicate the tests performed and the results to Engineer.

D. If the equipment is operated before the supplier has commissioned it, be responsible
for any damage caused to the equipment by such premature operation.

E. The Engineer may require full field testing of any item of equipment. Contractor shall
comply with this requirement at no cost to the MCGM.

F. Notify the Engineer at least 48 hours in advance of planned start up of any

equipment to allow the Engineer and other representatives of the BMCto attend.
Failure to do so may result in a second start up at the Contractor’s expense.
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G. All equipment shall be operated with water for minimum 24 hrs before taking sewage

3.10

A.

3.11

in the pumping station.
Start —up Procedure:

Submit copies of the proposed Start-up and Commissioning Schedules for equipment
units and systems in accordance with section 01007, four weeks prior to the start of
the related testing for approval by the Engineer. Revise the schedule based on the
Engineer’s review and resubmit copies of the approved schedule in accordance with
Section 01007.

Include in the Start-up Commissioning Schedule including the following items as a
minimum:

1 Time and date of each test

2 A list of equipment to be tested and parties to be present.

3. Tests that will be performed for each related piece of equipment.
4 Test procedure
5 Test plan

Begin testing on time based on the approved test schedule.

For start-up activities in confined space locations, provide at least two Contractor
staff that are trained and certified in confined space entry procedures. Provide
necessary confined space entry equipment.

Before starting processes or equipment, notify the Engineer, and ensure that
isolation valves etc are properly adjusted to prevent inadvertent and /or improper
operation. Also, observe proper precautions not to create excessive surges, water
hammer overflows, and vibrations to the detriment of the works.

Have all required personnel on site, including manufacturers and instrumentation
controls supplier’s representatives as and when requested by the Engineer.

Check equipment for soundness and for correctness of setting, alignment and
relative arrangement of various parts of the systems. Provide additional start-up tests
as specified in specific equipment sections.

. Continue start-up procedure until each individual component item or system

demonstrates all operational features and until controls function while in automatic
modes.

Commissioning of Pumping Stations:

Initiate commissioning by taking sewage in the pumping station and be responsible
for the mechanical, electrical and instrumentation and control work.

Operate the entire pumping station for a period of seven (7) calendar days to the
satisfaction of Engineer. Continuous 7-day operation is required as part of completion
of commissioning, before the issuance of the Trail Run Certificate for the completion
of the particular pumping station.

The Engineer and the BMCwill only provide assistance during this period. Ensure
that all required staff from each discipline are present during commissioning period
and available on call as required to rectify any discrepancies or omissions to the
satisfaction of the Engineer. Note that the BMCor the Engineer will not offer nor be
responsible for any manpower or advice to the Contractor during this period except
as noted above. Any major breakdown of any part of the plant that affects the
process will require the re-start for 14 day period.
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D. Correct deficiencies found during the 30 days operation. Make correction and
adjustments to equipment operation to the satisfaction of the Engineer.

3.12 Trial Run:

A. In the 7 day commissioning period, there shall be trial run for each item of equipment
for minimum 72 hrs.

B. During trial run, operate equipment at design flow/ design condition.

END OF SECTION 01014
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SECTION 01015 OPERATION AND MAINTENANCE
PART 1 -GENERAL

1.01 Reference:

A. Section 01000 applies to and governs the work of this Section.
B. Refer to Section — 01016 — Contact Closeout
1.02 Work Included:

A. Operate, maintain and monitor all the pumping stations including PLCs and SCADA
systems, including it's piping and overflow for 36 months after successfully
completing the commissioning and trial run. The scope of work includes but shall not
be limited to the following:

1.

10.

Contractor shall be responsible for overall operation and maintenance of
complete pumping stations including its piping, emergency overflow by-
passes, administration buildings, workshop, electrical rooms and other site
works.

The Contractor shall be responsible for maintenance and all repairs of civil
structures, equipment, plant machinery, piping, electrical, instrumentation and
control systems.

Ensure un-interrupted and trouble free operation of the pumping stations.

Ensure proper operation of EOT cranes, other mechanical equipment,
electrical and instrumentation appliances including PLCs & SCADA systems.

Record and inform the Engineer of all overflow events from the pumping
station.

Record and inform the Engineer of all accidents.

Prepare and implement, in consultation with the Engineer, an effective
preventive maintenance programme for the pumping stations, rising mains,
bypasses and administration buildings.

Be responsible for preventive maintenance including break-down
maintenance.

All incidental work connected to the regular operation and maintenance of the
facilities.

Be responsible for keeping updated records for equipment and maintaining
every day logbook relating to running of machinery, consumption of energy
and other consumables and various analyses performed and maintain the
operation and maintenance data for the following:

a) Daily status record of the pumping stations, rising mains and Overflow
b) Daily flow record

c) Operation records of mechanical screens

d) Operation record of pumps

e) Operation record of gates

f) Operation record of EOTs
g) Maintenance record including consumables and spares used

h) Field mounted instrument readings
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i) PLC and SCADA system records
i) CCTV records

k) Any other allied works required by Engineer

11. Data shall be made available for review as and when requested by the
Engineer.

B. Submit a monthly report to the Engineer about the operation and maintenance of the
facilities indicating the manpower, electric power and consumables, problems faced
and rectified.

C. Maintain all pumping station units and other civil structures on the premises,
including the boundary walls, in a sturdy manner.

D. Be responsible for proper upkeep of administrative and other buildings.

E. Be responsible for timely removal and safe disposal of the screenings and other
garbage from the pumping station site, including transportation, loading and
unloading. Obtain approval for the location of the disposal of the screenings from the
Engineer.

F. Be responsible for maintenance of street lighting, terminal blocks, earthing, cabling
etc.

G. Be responsible for the maintenance of the planting land landscaping on the sites.

H. Maintain the sewerage and drainage systems, roads and pathways in good condition
within the pumping station premises.

I. Be responsible for the security of the premises.
J. Keep the sites including the administration buildings tidy and clean.

K. Hand over the pumping stations, rising mains, Emergency Overflow, administration
building and site works to the Employer after expiry of the operation and
maintenance part of the Contract in an acceptable operating condition.

L. Spare Parts

1. All spares required during O&M period shall be stored by the contractor at his
own cost to avoid unnecessary equipment downtime.

2. Spares for 5 years as listed in price schedule shall be provided by Contractor
before commissioning of the new works. These spares shall not be used in
commissioning or during two years of O&M by Contractor.

3. Deliver the spares after the completion of erection but before the start of pre-
commissioning of plant along with technical leaflets and details. Spare parts
shall be identified in the appropriate operation and maintenance manual
drawings with part numbers. The list of spare parts including part numbers
shall be submitted to the Engineer with the spare parts.

4, Provide spare parts new, unused and strictly interchangeable with the parts
for which they are intended to be replaced, treated and packed for long
storage under the prevailing climatic conditions.

5. Each spare part shall be clearly labelled on the outside of its packing with its
description, number and purpose. When more than one spare is packed in a
single package, a general description of its contents shall be shown on the
outside and a detailed list enclosed.

6. All packages shall be marked and numbered in an approved manner for the
purpose of identification.
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1.03 General Terms and Conditions:

A. The Operation and Maintenance period shall be 36 months from the date of
successful completion of trail run the relevant pumping station.

B. The Employer shall be responsible for paying the electricity bills during the O&M
period.

C. The Contactor shall be responsible for providing all consumables, lubricants and
spares required during the O & M period.

D. The Contactor shall be responsible for providing continuous staffing for operation,
maintenance and monitoring of the pumping stations, rising mains, overflow, site
works and administration buildings on each site.

E. The Contactor shall provide trouble-shooting services and emergency operation for
the plant and equipment.

F. The Contactor shall take all necessary measures to avoid flooding of the pumping
stations.

G. In the event of any damage, theft of property or injury or loss of life due to negligence
on the part of Contractor, the Contractor shall be solely responsible and liable for
compensation and damages.

H. Ensure that manufacturers / supplier’s technical support shall be available within the
time as specified by Engineer, during the O & M period.

I.  The Contactor shall maintain security of the premises round-the-clock shall arrange
manpower to prevent theft and malicious damage. No persons shall be allowed to
enter the premises except municipal staff, officials and representatives of the
Engineer without permission. Organised visits shall require written permission from
the Engineer.

J. The Engineer shall have access to the sites at all times during the O & M period.

K. The Contactor shall observe all safety rules and regulations corresponding to
electricity, factory act, fire safety rules and building codes and be responsible for all
consequences and costs resulting from non-observance or oversight of the rules and
regulations.

1.04 Financial Terms and Conditions:

A. Electricity charges for the operation of the pumping stations shall be borne by the
Employer. The electricity shall be used only for the operation of the plant.

B. The cost of spares and consumables required during the O&M period will be borne
by the Contractor.

C. The screenings from the sewage pumping stations shall be disposed to the land fill
site (Devenar or Kanjur land fill site), designated by the Engineer.

D. All tools and equipment required for the proper operation and maintenance of the
pumping station shall be provided by the Contractor.

E. All property and equipment in the premises shall be the property of Employer and
shall not be rented, moved elsewhere or misused.

1.05 Deployment of Staff during Operation and Maintenance Period:
A. The Contactor shall provide the staffing to fully operate and maintain the pumping

stations as per the specified qualifications stated below. The Contactor shall submit
to the Engineer the list of staff to be employed with their detailed qualifications prior
to the commencement of the Operation and Maintenance period.
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B. During the O & M period and prior to handover of the facilities, the Contactor shall
train the Employer’s staff in all aspects of operation and maintenance of the pumping
stations.

C. There shall be three shifts in a day.

Sr. | Qualification Post Total No. Required Experience
No. | Required
1 Electrical / Manager General shift 1 10 years in
Mechanical O&M of
Graduate Pumping
Station
2 Mechanical / Engineer at Three shift 4 7 years in O&M
Electrical Pumping of pumping
Diploma station station with 2
Holder years
experience in
HT system
3 ITI Certificate | Operators Three shift 4 5 years with 2
(Fitter and years
Electrician) experience in
HT system
4 Tech. Skilled Maintenance | Fitter and 2 5 years
unit Electrician
(general shift)
5 Skilled Helpers Three shift 4 3 years
6 Unskilled Watchmen Three shift 4
7 Unskilled Labourers Three shift 4
8 Unskilled Sweepers General shift 1
and
gardeners
D. The Contactor shall provide all uniforms, safety equipment and personal protection

1.06

1.07

equipment to operating and maintenance staff.
Performance Tests:

Performance tests shall be carried out over a continuous 72-hour period in the last
month of the O & M period. During the tests, each pump shall be operated at its
design flow. All equipment will be operated in automatic mode. All mechanical and
electrical equipment, instruments and SCADA systems etc shall be demonstrated to
be in proper operating condition.

In the case of any interruptions, the tests will not be accepted and will be repeated.
Prior to repetition of tests, the defects shall be rectified, so that all equipments/
systems are in good operating condition.

Training:
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A.

B.

1.08

A.

The Contractor shall carry out the training of Employer's Personnel in the operation
and maintenance of the Works. The programme and scheduling of the training shall
be agreed with the Employer, and the Contractor shall provide experienced training
staff, and all training materials. The Employer shall be responsible for nominating and
selecting suitable personnel for training.

The Contactor shall provide instruction to the Employer’s operating and maintenance
staff in the proper operation and maintenance of the pumping station equipment and
shall ensure that each major equipment supplier provides a minimum of two training
sessions on their respective equipment. Training sessions shall be of the duration as
specified in the individual equipment specifications.

Taking Over and Performance Certificates:

The conditions for issuing the certificates as detailed in the Conditions of Contract
shall comprise:

1. The Engineer shall issue one Taking-Over Certificate after the successful
completion of commissioning of each pumping station. This date of this
certificate will constitute the start date of the 24 month operation and
maintenance period.

2. The final Taking-Over Certificate will be issued at the end of the O & M
period, after operation and maintenance of the pumping station and the
successful completion of a continuous 72 hour period to the satisfaction of
Engineer. During this period the Employer’'s staff may be present at the
pumping stations and will take over plant after the 72 hour operation. This
date of this certificate will constitute the start date of the 12 month defects
notification period.

PART 2 - PRODUCTS

A.
B.

Submit all required documents as specified above in this Section.

Documents as specified in Section 01016 are updated and have been submitted

PART 3 - EXECUTION

A

Operate and maintain the systems for 36 months after successful commissioning of
pumping station.

END OF SECTION 01015
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SECTION 01016 CONTRACT CLOSEOUT

PART 1 -GENERAL

1.01

A.

1.02

A

1.03

Reference:
Section 01000 applies to and governs the work of this Section.
Works Included:

This section details the requirements that the Contractor shall fulfill prior to the issue
of the Inspection and Taking-Over Certificates. Each pumping station shall
necessarily be taken over in various stages as follows:

1. On the approval of the relevant O&M documents and on successful
commissioning and 7-day trial operation of the pumping stations to the
satisfaction of the Engineer. The Engineer shall issue Train Run Certificate
and the Contractor's 36 months operation and maintenance period shall
commence.

2. On successful completion and commissioning of the remaining works
including further demolition works, site-works, further construction works,
landscaping and planting, the Engineer shall issue a Certificate for the works
not included in the pumping station Trail Run Certificate.

3. On the successful completion of the operation and maintenance period,
including training of the Employer's staff, the completion of a 72 hour
demonstration. The pumping station Final Taking-Over Certificate will be
issued.

The Contractor shall provide all Operation and Maintenance documentation including
the As-Built Drawings covering all the items prior to the issue of the relevant Taking -
Over Certificate.

The Contractor shall provide all spare parts for all the items prior to the issue of the
Taking-Over Certificate.

Submittals:

Prior to the issue of each Inspection Certificate, the following documents shall be
submitted for all the Works included in the Inspection Certificate:

1. As-Built Drawings,
2. Operation & Maintenance manuals,
3. Manufacturer's data in separate volumes for mechanical equipment, electrical

equipment and instrumentation & control equipment,

Inspection and Test reports,

Performance Test reports,

All originals of permits with fee receipts,

Warrantees and guarantees in the name of the Employer,
Training manuals,

9. Other documents as required by the Engineer under the contract.

© N oA

PART 2 - PRODUCT

A

There are no products in this section.

PART 3 - EXECUTION

3.01

General:
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A. Prior to each Inspection Certificate being issued, the Works in question shall be

3.02

3.03

subjected to the following actions:

1. Ensure all light fittings are fully functional.

2. Clean all areas to the satisfaction of the Engineer using only cleaning
materials recommended by the manufacturer for the surfaces to be cleaned
and as recommended by cleaning material manufacturer.

3. Remove waste materials and rubbish from the project site.

4, Vacuum all control and instrumentation panels.

5. Conduct final inspection of exposed interior and exterior surfaces and of
concealed spaces in the presence of the Engineer.

6. Remove grease, dust, dirt, stains, labels, fingerprints and other foreign
materials from interior and exterior finished surfaces open to view, including
glass and other polished surfaces and mechanical accessories and electrical
fixtures.

7. Broom clean paved surfaces and rake clean planted areas.

8. Remove debris and surplus materials from roofs, tanks downspouts and
gutters etc.

9. Replace used ventilation and air conditioning filters.

10. Repair any cracks observed in buildings.

11. Replace any broken glass panes, tiles, electrical switches, sockets etc.

12. Paint or polish, as appropriate, all buildings to look new to the satisfaction of
the Engineer.

13. Repair pathways and roads damaged during construction or the O & M

period.
14. All water / sewage line faucets and fittings to be replaced if damaged.
15. Ensure all fire extinguishers are fully functional.

Removal of Temporary Facilities:

The Contractor shall remove all temporary facilities from site. All temporary facilities
and all waste material shall be removed prior to the issue of the final Taking-Over
Certificate.

Operation and Maintenance Data:

Not later than two weeks prior to the start of the initial 30 day pumping station
operation period, the Contractor shall submit to the Engineer one draft copy of the
manuals containing complete instructions for operation and maintenance of the
equipment and materials supplied. Following the Engineer’s approval, submit six
copies of the final version of the manuals.

Not later than two weeks prior to the commissioning of the remainder of the Works,
the Contractor shall submit to the Engineer one draft copy of the manuals containing
complete instructions for operation and maintenance of the equipment and materials
supplied. Following the Engineer’s approval, submit six copies of the final version of
the manuals.

The manuals shall be bound in expanding barlock binders with dividers and drawing
pockets. The front and the spine of each binder shall be embossed with the following
information:

1. Employer's name.
2. Project name.
3. Date of completion.

59



Ghatkopar Influent Pumping Station Tata Consulting Engineers Limited

General and Technical Specifications Brihanmumbai Municipal Corporation
4, Volume number
5. Set number

D. Refer to Section 01007 and Referral forms for additional submittal requirements.

E. Operation and Maintenance Manuals shall be prepared for each pumping station
including a complete explanation of operating principles and sequences of each
process and/or item of equipment, daily and periodic checks, start-up, normal, shut-
down and emergency procedures, trouble-shooting, safety requirements, confined
space entry procedures, lubrication schedules and procedures, preventive
maintenance etc.

The Operation and maintenance Manuals shall include the details of a routine
operational procedure in which the pumps shall be controlled in such a manner as to
provide a flushing flow to the downstream system. The details of the procedure
(frequency, flushing volume, degree of manual control required) to be agreed with
BMC.

F. The Contractor shall organize the manufacturer's data and manuals and other
documents in separate volumes in an easily accessible, logical manner. The volumes
will include the following information:

1. Manufacturer's data on operation, maintenance, replacement parts lists,
lubrication charts and recommended inspection intervals for all equipment
including valves, plumbing fixtures, lighting, controls, cranes, switches,
heating and ventilating equipment etc. The manufacturer's data shall include
a maintenance schedule for the equipment including a list of required
activities and the recommended frequency for each activity.

2. Instructions for the care and maintenance of the building components

including the care of tiled and other types of floor finishes, wall and other
surface finishes.

3. Vibration data on major items of rotating equipment .

4, Contact persons, companies, names, mail and e-mail addresses and
telephone and facsimile numbers of sub-contractors and suppliers.

5. Copy of hardware and paint schedules.

6. Guarantee commencement date and duration of guarantees. Copies of all
product and equipment guarantees.

7. A complete list of instructions and the names of products to be used for the
cleaning and maintenance of finished building surfaces.

8. Instructions for installation, adjustment, operation, lubrication and
maintenance of each item of equipment.

9. Complete spare parts list with catalogue numbers and equipment, valve and

hardware schedules.
10. Copies of signed inspection and installation reports.

11. Balancing reports, vibration studies, coordination studies, electrical wire
resistance test reports etc.

12. A final version of the process control narrative.
13. A final version of the instrument data sheets.
14. CDs of the instrument ladder logic drawings.
15. Certificates and instructions for equipment.

16. As-constructed room finishes schedule.

3.04 Certificates and Instructions for Equipment:
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A. Submit the following to the Engineer two weeks prior to the start of any plant

3.05

operation:

1. Complete inspection reports of tests done and results signed by the
manufacturers or accredited agents of the equipment incorporated into the
works, stating that their qualified representatives have tested the equipment
which they supplied and have found it to be satisfactorily installed in all
respects, and in proper working order.

2. An electrical inspection certificate from the Electric Safety Authority from
Public Works Department of the State Government having jurisdiction, stating
that its representative has inspected the electrical installations in the works
and is satisfied that they are in accordance with the code requirements.

3. Provide six copies of the report on rotating equipment vibration analyses
carried out, including graphical vibration signatures of all rotating equipment.

Before the end of the Defects Notification Period, submit six copies of a second
report of rotating equipment vibration, showing that the equipment remains in proper
operating condition to the Engineer,.

Warranty and Maintenance:

The Warranty and Guarantee periods shall commence following successful
commissioning.

The Contractor shall promptly correct any defects during the Defects Notification
Period.

The Contractor shall be responsible for extended warranties and guarantees as
detailed in the various sections of the Specifications.

The Contractor shall submit the required guarantee certificates and documentation as
specified.

END OF SECTION 01016
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SECTION 01020 CIVIL DESIGN REQUIREMENT
PART 1 - GENERAL

1.01 Reference:

A. Section 01000, applies to and governs the work of this Section.
1.02 General:

A. This section sets out the particular requirements for the civil engineering and building
works and site services at the IPS Site required by the Contract unless stated
otherwise elsewhere in the Contract.

B. Design Requirements

In designing the Works the Contractor shall comply with the following requirements:

The Works shall utilise a minimum area, within the Site, consistent with safe and
reliable operation and maintenance;

Means of access and egress for personnel above and below ground shall
comply with safe and reliable procedures and all Indian regulations;

ensure the design is consistent with relevant national and local legislation,
guidelines and policies;

all pipelines, ducts, mains and services shall be provided with flexible joints able
to accommodate the differential movement that may occur between buildings
and the surrounding soil;

All pipelines, ducts, mains and services shall be provided with surface access
chambers (including pipeline puddle flanges, dismantling couplings or adapters
and rocker pipes) at bends over 30 degrees and at all connections including
valves and meters;

Buildings shall be designed in accordance with the current edition of the National
Building Code of India / relevant latest editions of IS codes/ any other latest
standards, codes, IRCs etc.

All walkways, stairways and platforms shall have 1.2m clear spacing between
the handrails.

1.03 Site Works

A. Site works consists of:

Demolition of existing unused structures (above ground & to a depth of 1m
below finished ground level in case of space being not utilised for the
construction of new structure or upto foundation level if space is utilised for the
construction of new structure).

Road works, grading, landscaping, etc. as required to prepare for the new
works.

Provision of temporary roads, grading, etc. as required to construct the new
works.

Provision of final grading, new site road works with under base(s) and asphalt
topping for external road from IPS to WWTF and Concrete roads for internal
plant roads inside IPS suitable for heavy duty truck load condition.

During excavation works, Contractor shall maintain smooth flow of traffic.
Contractor shall take adequate measures especially during trench excavation for
pipe line laying works to allow vehicles to move over the excavated portion
(trench) by providing temporary arrangements such as installing MS plate (over
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1.04

the excavated trench by proper support) or any other suitable method in
consultation with the Engineer. Contractor shall take adequate measures to
prevent collapse of excavated surfaces. No separate payment shall be done to
Contractor for the same.

. All buildings shall be designed to withstand loads from; wind loads, earth pressures,

seismic loads, water pressures, surcharges due to temporary or permanent
conditions; dead load and imposed load in combination to comply with the relevant
design codes and standards.

. Wind loadings on structures shall be calculated in accordance with IS: 875 (Part 3).

. The effects of air temperatures and fluctuations in air temperature shall be taken into

account in the designs.

Earth and water pressures shall be determined by the Contractor and shall take into
account the prevailing site conditions and the proposed construction methods.

The Contractor’s attention is drawn to the fact that the ground water table has been
recorded in close proximity to the existing ground levels. Geotechnical investigations
may not reflect this fact as they may have been carried out in dry weather. Water
retaining structures shall be designed and constructed for uplift based on the external
ground water table at ground level and the structure empty. Uplift shall be resisted by
dead weight with a factor of safety of 1.2. Ground anchors and pressure relief valves
as a means of dealing with uplift are not permissible. Structures shall also be
designed to resist full internal water pressure with no external water pressure or earth
pressure.

. Surcharge loads adjacent to basement walls of not less than 10 kN/m? shall be

allowed for in addition to fill loads. The Contractor shall further design for any
surcharges exceeding this figure occasioned by his proposed method of construction
or operation.

. Dead loads shall be assessed by the Contractor using the proposed sizes and

material densities.

Loads from overhead cranes comprise dead loads from crane bridges, gantry beams
and hoists, live loads based on crane safe working loads and an allowance for
dynamic effects. These loads shall be factored using the appropriate load factors.

Similarly plant dead and live loads shall be assessed including an allowance for pipe
thrusts and dynamic effects in the design of base slabs and roof slabs. Plant loading
shall not be taken into account in determining the factor of safety against flotation.

. All loads used in the design, including those of mechanical and electrical plant shall

be clearly indicated in the design calculations, which are to be included within the
Contractor’s Documents.

Earthworks, Ground Improvements and Foundations

. The scope of work is mentioned in Part Il of the tender document.
. The Structural audit report provided is only for information purpose and the

Contractor shall conduct Structural audit at no additional cost to BMC. The structural
audit report shall be submitted to BMC.

. The Geotechnical investigation is to be carried out upto suitable depth along the

route of proposed rising main and inside the IPS so that necessary information
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required for design and laying of rising main and appurtenant structures are
available.

. The Contractor is wholly responsible for developing his approach to constructing the

foundations for structures and dealing with any related issues such as differential
settlement. The Contractor remains fully liable for the selection, design, construction
and performance of the ground improvement measures he adopts.

. The contractor is responsible for dewatering of sewage from pumping station before

start of the work.

Prior to commencing earthworks and foundation works whether as described above
or using different techniques, the Contractor shall submit the geotechnical
interpretive report, calculations for earthworks and foundations and a detailed
construction method statement and programme relating to the works that are to be
carried out.

. Refurbishment of Sewerage Pumping station structures and new structures that are

to be constructed should be cast-in-situ reinforced concrete.

. All interior faces of walls, exposed roofs of structures of above and below grade and

exterior surfaces above finished grade shall have a smooth form finish in accordance
with ACI 301 Surface Finish 3.0 (SF-3):

1. Patch voids larger than 1/2-inch-wide or 1/2 inch deep.

2. Remove projections larger than 1/8 inch.

3. Patch tie holes.

4. Provide surface tolerance Class A in accordance with ACI 117.

All exterior walls below finished grade and other surfaces shall have an unworked

finish free from substantial voids, honeycombing or other large blemishes, unless
otherwise specified.

The external visible surfaces shall be painted.
Influent Pumping station structures are to be water tight without leaks.

The cement and chemical materials to be utilized in the concrete make-up are to be
suitable for final use with wastewater and its potential aggressive conditions.

. All wastewater retaining structure wall and slab thicknesses are to be designed to

suit the load conditions.

Administration Facilities

This section sets out the minimum requirements for administration facilities to be
provided at the Site by the Contractor.

For the sole use of the Contractor:

i) Office Nr.1 > 25m? for the Operation Service Period of the Contract

For the sole use of the Employer or Employer’s support staff:

i) Office Nr.2 > 25m? for the Operation Service Period of the Contract, equipped
with PC and the office equipment specified for operational phase of Works;

i) Double Office Nr.3 >25m? for the Operation Service Period of the Contract,
equipped with the PCs and office equipment specified for the operational phase
of Works.
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1.07

The Contractor shall be wholly responsible for the operation and maintenance of all
of these facilities including those provided for the Employer's sole use and the
Shared facilities throughout the Contract period

Architectural Design

Externally the buildings shall be visually aesthetically pleasing demonstrating a high
quality and sensitivity to the local setting. However the design shall also be up-to-
date and comply with the current international philosophy of design, and maintain
clean and simple lines. The Contractor’'s attention is drawn to the architectural
renderings provided in the volume entitled Background Information. The Contractor
shall ensure that a similar high standard of architectural and landscaping is provided
in his design.

The design approach for buildings and structures shall be to achieve a safe,
functional and durable facility. Materials and their colours for external surfaces shall
be selected for their visual qualities and proven durability to withstand all the local
climatic conditions likely to be experienced, ease of maintenance and reasonable
cost. The civil engineering and building works design shall provide working conditions
and facilities entirely suitable for the Works, that are conducive to its efficient
operation and to ensure that maintenance during the life of the Works is minimised.

Local materials shall be used when possible with regards to quality and reasonable
cost.

Effective methods of rainwater disposal shall be provided so that no roof or overhang
water is left to run down the face of the building. Effective drip stops shall be
incorporated in all overhanging elements.

. The Contractor shall allow in his design for the climatic conditions and the high

humidity in some of the processes involved. In this respect, the Contractor shall
endeavour through his design to minimise energy consumption by improving system
efficiencies, insulation, draught stripping, humidity control, heat recovery and
controls.

Materials

The design and selection of Materials for all buildings shall be guided by the need to
ensure that various elements have long, trouble free operational lives and that the
requirements for building maintenance are reduced to a minimum.

Steelwork: Internal steelwork shall have a protection system in line with the
requirements of ISO 12944. The protection system shall be suitable for a frequently
damp and wet interior and shall have a life to first maintenance of 15 years or more.

External metalwork shall be either stainless steel, aluminium or have a protection
system with a life to first maintenance of 10 years or more.

All galvanising shall be undertaken after the manufacture of the steelwork.

Windows: Where provided windows shall be consistent with ensuring maximum
security.

Floors: Floor slabs shall be designed to cater for plant loading, together with basic
floor live loading.

Suspended floor slabs shall, in addition to the above, be designed to carry all dead
loads, including the ceiling loads, floor finishes etc as applicable.
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Ground slabs shall be cast in situ concrete with a minimum thickness as per Table
14.3.

Doors: All external personnel doors shall be heavy duty and security duty.

Roller shutter and roller panel doors shall be manually operated with suitable gear
arrangement to reduce man efforts and of aluminium construction with plastic /
protective coating.

1.08 Internal Finishes

A. Internally the buildings shall be functional but smart in appearance and based on a
colour co-ordinated design to include all Plant and Materials.

B. The Contractor shall ensure that all areas of walls, floors and ceilings are provided
with protective finishes suitable for normal operating conditions with a minimum
durability of 15 years to first maintenance unless otherwise stated. When selecting
Materials the Contractor shall consider the environment in which it is to be used, the
substances to which it is to be exposed and the need to protect any equipment
installed in the vicinity. The Contractor shall ensure that the Materials selected
provide a safe working environment for the operations staff and are in accordance
with all relevant health and safety regulations.

C. In all areas where any liquid or sludge spillage may occur the Contractor shall ensure
that the floor is screeded and finished to provide drainage into the nearest suitable
Site drainage collection system. The Contractor shall also seal the screed to prevent
liquids percolating through to the structural concrete beneath. The Contractor shall
ensure that the Materials provide a non-slip surface under all conditions.

D. Areas subject to washdown or splashing shall be protected to a suitable height with
ceramic tiles or proprietary epoxy coating and be designed to prevent water retention
in the building fabric.

E. Detailing shall allow for ease of replacement of panels that might become damaged
and hidden structural panels shall be adequately protected.

1.09 General requirements for Areas to be Finished
A. The following are the minimum standards for finishes:
Schedule of Internal Finishes
Location Walls Floor Ceiling jaokirtings
Mess / Plaster with wipe | Glazed non slip | Wipe down paint | Ceramic tile
amenity area down finish floor tiles finish or wipe skirting
down suspended
ceilings
Offices/ Block work with | Vitrified glazed | Wipe down paint | Vitrified glazed
reception area | cement mortar tiles finish or wipe tile skirting
Icontrol rooms | plaster, gypsum down suspended
plaster over ceilings
plastered surface
for smooth finish
with wipe down
paint finish
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Location Walls Floor Ceiling jaoKirtings
Store rooms/ Block work with Power floated Wipe down paint | None required
Switch room/ | cement mortar concrete or finish or wipe
Workshop plaster with wipe | granolithic down suspended
building down paint finish | screed with anti | ceilings

dusting
hardener/
sealant
General Fair faced block | Steel float finish | Self finished Ceramic tiles to
process areas | work, fair worked | laid to falls as profiled metal one metre
concrete finish or | appropriate with | lining sheets above the top
glazed tiles to anti-dusting of all process
one metre above | surface units in splash
water level in hardener/ zones
proximity to sealant
process units
Special Two part epoxy Two part epoxy
process areas, | resin with non resin with non
chemical slip aggregate (3 | slip aggregate
handling mm in thickness) | (3 mm in
areas, sludge | up to 300mm thickness)
handling height from floor
areas and level.
process areas
subject to
corrosive
attack
Toilets /sinks / | Block work with Ceramic tiles Suspended Ceramic tile
showers ceramic tiles ceiling to skirting
incorporate wipe
down finish
Vehicle Sealed screed
access areas to protect
structural
integrity of
floors, slabs to
be protected in
the event of oil,
petrol or
chemical
spillages
B. External Finishes of Buildings

The external finishes of the administration, pumping stations and other buildings shall
have as a minimum either:

¢ aluminium curtain walling; or
e plastered / rendered finish which shall be painted.
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1.10

External Works

Roads and footpaths shall be suitable for their intended use and shall have at least
the design standards set out in the specifications and the following requirements.

Treatment Facility Roads and Hard standing Areas

Geometric design of roads, junctions, turning circles etc. shall be in accordance with
the national guidelines. They shall be designed to provide an adequate number of
lay-byes, turning areas, parking spaces, etc. to enable sludge tankers, sludge cake
lorries, chemical delivery wagons and other vehicles to discharge or pick up without
causing obstructions to others. Hardstanding areas for skips shall be of concrete
construction. Junction radii shall be a minimum of 10m.

Carriageway widths shall be adequate to accommodate all vehicles required to
operate and maintain the Works and shall provide adequate manoeuvrability in
accordance with accepted guidelines. Generally this shall be a minimum of 5m width,
but shall be 6m width for roads utilised by sludge vehicles, chemical delivery trucks
etc. All internal roads shall have adequate turning radii at bends and junctions so as
to allow easy vehicular movement of the type and size of vehicles and loads
anticipated to use the site.

Road drainage shall be provided. The roads shall be laid to falls and have adequate
capacity to be free draining. Roads shall be sealed and paved in order to prevent soil
loss.

Off road parking shall be provided for operational staff cars, maintenance vehicles
etc. as determined by the Contractor but with a minimum space for at least 6 vehicles
at the treatment facility. The Contractor shall also provide parking and turning
capability for one coach and for 6 visitor’s cars at the treatment facility.

Footpaths of minimum 1.5m width shall be provided around all buildings, tanks and
chambers and to all areas where equipment is provided.
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B.

Gates and Boundary

The Contractor shall refurbish the existing boundary wall and gates for the damage

caused due to laying of rising main.

1.1

1.12

Site Drainage

Landscape and unpaved areas shall be finished and graded such that there are no
undrained low spots or areas liable to ponding.

. Surface water from the access road and Influent Pumping Station facility area shall

be drained to a drainage system and not to the wastewater stream. The Contractor
shall ensure that only uncontaminated surface water can drain to the surface water
system. Surface water pipe work shall be designed by the Contractor using a rainfall
intensity of 100mm/hr with no surcharging of any pipe work. The Contractor shall
obtain consent from the Storm Water and Drain Department for the discharge of the
storm water.

. All road and hard standing areas with potential for contamination, wash waters and

works drainage, shall be contained and returned upstream of the preliminary
treatment works and downstream of the inlet flow measurement.

Services to the Site
General

The Contractor shall be responsible for provision of all services necessary for the
Design Build and Operation Service of the Works. For clarity, the Contractor shall be
responsible for the connection and continued provision of all necessary services
(electricity, water, telecommunications, etc.) to the Site for the Design-Build Period,
including commissioning, and for the provision of the Operation Service. The
Contractor shall be responsible for the payment of all such service providers for such
services for the entire Contract Period. The Contractor shall not assume that any
connection can be made from the existing services being provided to the site.

The Contractor shall advise the Employer's Representative in writing of all
arrangements made with the public or private utilities and provide copies of all
correspondence between themselves. The Contractor shall give the Employer’s
Representative adequate notice of all meetings with the utility representatives so that
the Employer's Representative may attend. The Contractor shall minute all such
meetings and provide the Employer’s Representative with copies.

Procedures shall be developed to cater for planned maintenance and for emergency
failure of services, such that the performance standards are still met even in the
event of such outages.

The Contractor shall determine on Site the exact position of all existing services that
may affect or be affected by the Works prior to carrying out his design. He shall
submit all details gathered to the Employer’s Representative.

Electricity Supply Cable Ducts
The Contractor shall provide the electricity supply to the Site, which shall follow the
route of the main entrance to the Site and shall be underground in suitably sized

ducts. Any new supply shall be underground within the Site and shall be in suitably
sized ducts. The route of the electricity supply shall be agreed between the supply
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authority, planning authority, and Contractor. Where a looped supply or two supplies
are proposed they shall be kept separated by a minimum 2,500mm.

The Contractor shall provide a means to connect an emergency source of power
sufficient to operate the facility's essential service during a complete power failure of
the electricity supplies and shall also facilitate the use of the power generated from
bio-gas(optional) to be utilised. The Contractor designs must demonstrate how this is
to be achieved. The facility shall be capable of safe shut down of all non-essential
services and of safe start-up upon restoration of power. The Contractor shall develop
procedures and demonstrate how these would be carried out in a safe manner.

The Contractor shall research the reliability of the power supplies and the plant
through which it is supplied to the Works and demonstrate that the emergency power
source will work for the duration of a power supply shutdown such that all of the
water quality standards are met.

The Contractor will meet all of the supply authority charges relating to the Site from
the Commencement Date.

Supply to the Employers staff quarters shall be maintained at all times whether the
supply runs through the Contractors work site or common/shared access.

Potable Water

Reference is to be made to Part I, General Conditions of Contract, Clause 23.
Telephone Supply

Reference is to be made to Part Il, Clause GS :11.

Spare Ducting

The Contractor shall provide two spare of minimum 150 mm dia ducts along the
route of the access road to the Site, with draw pits suitably spaced for the drawing of
control cables in the future.

Water Supply for Fire-Fighting

The Contractor shall supply suitable firefighting facilities to meet the requirements of
the Chief Fire Officer, BMC.

Reinforced Concrete

Reinforced concrete shall comply with Section 03000-Concrete.

Due to the severity of exposure of the site (sea water, high chlorides, high
sulphates), the Contractor shall design suitable concrete mixes for the exposures
anticipated. However, the Contractor's mix designs shall meet. the following
minimum concrete specification for all liquid retaining structures, structures in contact
with water (including groundwater), superstructures of all buildings and tanks, load
bearing members and foundations:

Minimum concrete requirements

Sr.

No Structures and units Requirements

1 ¢ Wall of pumping station

e Grade of concrete : M35 as per IS 456
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and screen chamber e Cementitious materials : Portland Slag

Base slab of pumping
station & screen
chamber

Top slabs

Chambers of all
type(underground)
Framing arrangements
like beams at pumping
station substructure, etc.
Pump & machine
foundation, etc

All underground
structures

All structures having
direct/indirect contact
with ground
water/sewage

Cement (GGBS shall be between a
minimum of 25% and a maximum of 30% of
the cement content) as per 1S455 and BS
6699

Minimum cementitious content per m*: 340
kg

Maximum water cement ratio : 0.45

Pipe encasement

Pipe protection blocks
PCC benching for profile
preparation

Other structural
components at
superstructure above
pumping station and
support structures (not
having any contact with
ground water or sewage
for both superstructure
and support strucutre)

Grade of concrete : M25 as per IS 456
Cementitious materials : Portland Slag
Cement (with GGBS content of 30%) as per
1S455

Minimum cementitious content per m?: 280
kg

Maximum water cement ratio : 0.40

Walkway and
platforms outside
and around the
building/ unit

Grade of concrete : M25 as per IS
456

Cementitious materials : Portland
Pozzolana Cement / Ordinary
Portland Cement

Minimum cementitious content per
m?: 280 kg

Maximum water cement ratio : 0.40

Mud mat below
foundations,
plinth beams,
drains, trenches,
pits etc

¢ Plinth protection

Grade of concrete : M15 as per IS 456
Cementitious materials : Portland Pozzolana
Cement/ Ordinary Portland Cement
Minimum cementitious content per m?: 240
kg
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work ¢ Maximum water cement ratio : 0.60

Super Plasticiser shall be provided where necessary to ensure necessary workability
and wet curing is required.

The following are the minimum grades of concrete which may be used for particular
non- structural application:

e M —20: Pavements

e M —15: Plinth protection work, Mud mat below foundations, plinth beams, drains,
trenches, pits etc.

Reinforcing bars shall be of minimum grade Fe 500 CRS conforming to IS 1786.

The design of RCC structures shall be carried out by the ultimate limit state or the
working stress method as per the provisions of IS 456. Concrete exposure shall be
considered as severe for the purposes of the depth of cover to reinforcement.

Concrete tanks and other liquid retaining structures shall be designed either as un-
cracked sections in accordance with the recommendation of IS 3370 or using limit
state design for reinforced concrete in accordance with IS 3370 with a design crack
width of 0.1mm. The design must also take into account cracking due to shrinkage,
the amount, size and spacing of reinforcement must be adequate for strength and
serviceability for shrinkage effects.

RCC walls shall include reinforcement on both faces for sections of 200mm or more,
even if not required from a structural design consideration.

All concrete in liquid retaining structures shall include cement additives conforming to
IS: 9103 to ensure a dense and watertight finished structure.

The following minimum structural thicknesses shall be used:

Table 14.3 — Minimum section thicknesses

Elements Minimum Thickness
Suspended RCC floors / slabs 200 mm
walkways 175 mm
Ground slab-on-grade 200 mm

Water retaining slabs/ walls 250 mm

Cable/ pipe trenches/ underground pits and base slabs 100 mm

All footings and raft foundations 300 mm
Parapets 150 mm
Sunshades 75 mm (at edge)
Pre-cast louvers 50 mm
Pre-cast trench cover slabs / floor slabs 75 mm

Paving 150 mm
Basement walls and base slab 300 mm

From the fire resistance perspective, the minimum thickness of reinforced concrete
members will be as per Figure 1 or Table 16A of IS 456 for at least 2 hour of fire
resistance.
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1.15

Note that these are the general minimum thicknesses employed. Structural elements
shall be designed in accordance with the loads to be imposed.

All steel shall be procured from “original producers” who manufacture billets from
iron ores and rolled the billets to produce steel confirming to IS 1786. No re-rolled
material shall be accepted. If instructed by the Employer's Representative, the
Contractor shall submit the manufacturer's test certificates for the steel. Random
tests on steel supplied by the Contractor may be performed by the Employer as per
relevant Indian Standards. Each steel bar shall be identified by the number duly
moulded on the bar itself.

Liners to Concrete Material

Due to the potential for H>S corrosion in the wastewater containing structures, all
Waste water retaining structures shall be lined with Polyurea/ Epoxy.

. The following are the design requirements for all reinforced or plain concrete

structures:

. All blinding and levelling concrete shall be a minimum 100 mm thick in concrete

grade M15

. All physical and chemical properties of this Fe 500 CRS grade steel shall conform to

IS: 1786-2008. Welded wire fabric shall conform to I1S: 1566. All test results (including
physical and chemical properties and salt spray tests) have to be produced for the
respective bar diameter for each consignment of steel delivered at site and at a
frequency of every 20 Metric Tons.

Design Philosophy

Following are the details are to be included in the general design philosophy;

e Design philosophy for Liquid Retaining Structures with various boundary
conditions as applicable

e Design philosophy for buildings

e Design philosophy for all structures

Design philosophy shall include material properties (grade, strength, unit weight etc.),
development lengths, lap/splice lengths, Anchorage lengths under tension and
compression, clear cover, water proofing specifications, legend used etc.

Reinforcement detail showing the development length at Column/Footing
intersection, Column and Roof beam intersections, Walls and Base slab
intersections; Walls and cover slab intersections

Detailing of the reinforcement for columns, beams, beam/column intersection,
footing/column intersection, and Slabs as per relevant code provisions/requirements
depending upon the assumptions made in the design as applicable.

Reinforcement detail for cut-outs in slabs and walls with maximum size of cut-outs
Reinforcement detail at top of RCC trench walls showing edge/seating angles

Pouring sequence of concrete and standard details for construction joints, expansion
joints, contraction joints, etc.

Details of Manholes to be placed in the tank
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A. Design Loadings

All buildings and structures shall be designed to resist the worst combination of the
following loads/stresses under test and working conditions; these include dead load,
live load, wind load, seismic load, stresses due to temperature changes, shrinkage
and creep in materials, and dynamic loads:

. Dead Load

This shall comprise all permanent construction including walls, floors, roofs,
partitions, stairways, fixed service equipment and other items of machinery. In
estimating the loads of process equipment all fixtures and attached piping shall be
included, but excluding contents, shall be considered.

Dead loads shall be in general as per I.S. 875 Part (I). However, the following
minimum loads shall be considered in design of structures:

Material densities
(i) Weight of water : 10 kKN/m3

Weight of soil (irrespective of strata
available at site and type of soil used for
(i) filling etc). However, for checking stability
against uplift, actual weight of soil as
determined by field test shall be considered . 250 0o kN/m?

(i)  Weight of concrete :© 24.00 kN/m?®
(iv) Weight of reinforced concrete : 25.00 kN/m?®

(v) Weight of Brickwork(exclusive of plaster)

brickwork
(vi) Weight of Solid Concrete Block work . 24.00 N/m? per mm thickness of
(exclusive of plaster) " block work
(vii)  Weight of plaster to masonry surface . 18.00 N/m? per mm thickness

Weight of granolithic terrazzo finish or

) :
(viii) rendering screed, efc. 24.00 N/m# per mm thickness

78.5 N/m? per mm thickness of

(ix) Weight of MS chequered plates plates

. Live Load

Live Load (LL) shall include the superimposed loads due to the use/occupancy of the
structure/building not including dead, wind or earthquake load. Live loads shall be in
general as per 1.S. 875 Part (ll). However, the following minimum live loads shall be
considered in the design of structures:

i) Live load on roofs: 1.50 kN/m?

i) Live load on floors supporting Equipment such as pumps, valves, Blowers,
Compressors etc.: 10.00 kN/m?

iii) Live load on all other floors walkways, stairways and platforms: 5.00 kN/m? (iv)
Live load on Toilet areas: 2.00 kN/m?

iv) Live load Surcharge for Structures (Retaining walls): 10kN/ m2.

In the absence of any suitable provisions for live loads in BIS Codes or as given

above for any particular type of floor or structure, assumptions made must receive

the approval of the Engineer prior to starting the design work. Apart from the

specified live loads or any other load due to material stored, any other equipment
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load or possible overloading during maintenance or erection/construction shall be
considered and shall be partial or full whichever causes the most critical condition.

. Wind Load

Wind loads shall be as per |.S. 875 Part (lll).
Earthquake Load

Seismic forces shall be as per |.S. 1893.
Dynamic Load

Dynamic loads due to working of plant items such as pumps, blowers, compressors,
switch gears, travelling cranes, etc. shall be considered in the design of structures.

. Vehicular Wheel Load

For any structure or pipeline below the roads, Class A loading of IRC 6 shall be
considered.

. Joints

¢ Movement joints such as expansion joints, complete contraction joints, partial
contraction joints and sliding joints shall be designed to suit the structure.
However, contraction joints shall be provided at specified locations spaced not
more than 7.5 m in both right angle directions for walls and rafts.

e Expansion joints of suitable gap at suitable intervals not more than 30 m shall be
provided in walls, floors and roof slabs of liquid retaining structures.

e Construction joints shall be provided at right angles to the general direction of
the member. The locations of construction joints shall be decided on
convenience of construction. To avoid segregation of concrete in walls,
horizontal construction joints are normally to be provided at every 2 m height.
PVC water stops of 150 mm width shall be used for walls and 230 mm width for
base slabs.

Soil Load

o The lateral loads due to soil shall be considered on the structures as applicable
in addition to other loads. Also overburden soil load shall be considered where
ever applicable.

Liquid Load

e The lateral loads due to liquids shall be considered on the structures as
applicable in addition to other loads.

Detailed Design Calculations & Submission

Complete detailed design calculations of foundations and superstructure together
with general arrangement drawings and explanatory sketches shall be submitted by
the Contractor to the Engineer. Separate design calculations for foundations or
superstructures submitted independent of each other shall be deemed to be
incomplete and will not be accepted by the Engineer.

o One (1) Copy of a Compact Disc (CD) containing electronic files relevant to the
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structure’s modelling, analysis and design calculations (Microsoft Excel, Staad
Pro, etc.). Files submitted shall be in editable format.

Print copy (6 Copies) of the contents as submitted in the Compact Disc.
Good for Construction Drawings

One (1) Copy of a Compact Disc (CD) containing AutoCAD files (Civil General
Arrangement, Structural Dimensions and Reinforcement Details) pertaining to
the structure. Files submitted shall be in editable format.

Print copy (6 Copies) of the contents as submitted in the Compact Disc. Prints to
be submitted on A1 Size Sheet as a minimum or A0 Size Sheet when required
by the employer.

Bar-bending schedule indicating the number, shape and size of the rebars shall
be submitted as part of the Reinforcement Details

Detailed drawing showing the location, number and depth of inserts shall be
included for any structural steel inserts/Metal inserts in the structure such as
rungs, bolted connections for ladders/railings, etc.

Location of Construction Joints and pour sequence shall be included on the
drawing for base slabs, walls and top slabs.

Revised drawings shall be submitted by clouding at the location with the latest
revision number and also show the history of revisions in a table format just
above the title block.

The design considerations described hereunder establish the minimum basic
requirements of plain and reinforced concrete structures, masonry structures
and structural steel works. However, any particular structure shall be designed
for the satisfactory performance of the functions for which the same is being
constructed. The Contractor shall also take care to check the stability of partly
completed structures.

117 Design Criteria for Underground Liquid Retaining Structures

All underground or partly underground liquid containing structures shall be designed
for the following conditions:

Liquid depth up to full height of wall: no relief due to soil pressure from outside to
be considered

Structure empty (i.e., empty of liquid, any material, etc.): full earth pressure and
surcharge pressure wherever applicable, to be considered

If water table exists, earth pressure to be considered for submerged soil
conditions with reference to the geotechnical recommendation

Partition wall between dry sump and wet sump: to be designed for full liquid
depth up to full height of wall

Partition wall between two compartments: to be designed as one compartment
empty and other full

Structures shall be designed for uplift in empty conditions with the water table
considered upto finished ground level even though it is not indicated in geotechnical
report and minimum factor of 1.25 shall be ensured against uplift or floatation, by
considering 0.9 times the characteristic dead load

Walls and bases shall be designed under operating conditions to resist earthquake
forces from earth pressure mobilization and dynamic water loads (Hydrodynamic
Impulsive Pressure and Hydrodynamic Convective Pressure)
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For general retaining walls and large sized tanks where the walls are designed as
retaining walls, sliding check shall also be performed along with over turning checks

Overturning: The stability of a structure as a whole against overturning shall be
ensured so that the restoring moment shall be not less than the sum of 1.2 times the
maximum overturning moment due to the characteristic dead load and 1.4 times the
maximum overturning moment due to the characteristic imposed loads. In cases
where dead load provides the restoring moment, only 0.9 times the characteristic
dead load shall be considered. Restoring moment due to imposed loads shall be
ignored.

Sliding: The structure shall have a factor against sliding of not less than 1.4 under the
most adverse combination of the applied characteristic forces. In this case only 0.9
times the characteristic dead load shall be taken into account.

As a design consideration to control crack, though general requirements of IS 3370
& (Annexure F) & IS: 456 shall be followed, All liquid retaining structures shall be
designed based on the serviceability crack width limit state (i.e. 0.1 mm crack width)
and other limit state requirements also to ensure an adequate degree of safety and
serviceability.

In case of Large and Deep Underground Tanks such as Wet Wells, the analysis can
be carried by Finite Element Method using STAAD.Pro or any other equivalent
software predominantly used and accepted in the industry.

Foundations

The minimum depth of foundations for all structures, equipment, buildings and frame
foundations and load bearing walls shall be as per IS 1904 but in any case this shall
not be less than 1.5 meter in the original soil.

Maximum safe bearing capacity of soil strata shall be taken as determined by the
Contractor through his own independent investigations. Care shall be taken to avoid
the foundations of adjacent buildings or structure foundations, either existing or not
within the scope of this Contract. Suitable adjustments in depth, location and sizes
may have to be made depending on site conditions. No extra claims for such
adjustments shall be accepted by the Employer.

Special attention is drawn to danger of uplift being caused by the ground water table.
All underground structural slabs shall be designed for uplift forces due to ground
water pressure.

EGL (Existing ground level) and FGL (Finished ground level) shall be marked on all
drawings showing foundation/sub-structure details and related design documents.

Machine/static equipment foundations shall be separated from adjoining parts of
buildings, other foundations and floor/pavement slabs. Joints at floor/pavement slabs
shall be suitably sealed.

Foundations and structures for machines subject to vibrations shall be so
proportioned that the amplitude and frequency of the foundation/structure are within
the permissible limits as per relevant BIS codes (or as required by the machine
vendor).

Machine foundations shall be designed and detailed as per IS: 2974. All appendages
to such foundations shall be reinforced suitably to ensure integral action.

Foundations for plant structures in Swampy/Waterlogged areas, for lightly & medium
loaded structures and relevant Ground Improvements shall be considered in
compliance with the relevant Geotechnical Investigation Report recommendations as
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applicable. Also to enlist the services of an experienced & specialized agency for all
related design aspects considerations, equipment specifications, and implementation
methodology, etc., as an advice for the same.

Design Requirements

Reinforcement bars and structural steel to be procured only from Primary steel
producers with Integrated Steel such as TATA/SAIL/RINL/JSW. No Re-rolled
material/secondary steel will be accepted or allowed for any structural works.

Only those firms are eligible who are primary steel producer and should have
integrated steel plant in single premises.

Certificate issued by ministry of steel of primary steel producer and integrated steel
plant having infrastructure in single premises for producing sponge iron, billet and
TMT reinforcement bars using iron ore as base material.

The steel manufacturing company should have latest ISO accreditation for Quality
Management System.

The minimum amount of reinforcement in each of the two directions at right angles
within each surface zone should be provided as per IS 3370 (Part 2) (latest revision).
Definition of surface zones is clearly shown in IS 3370 (Part 2). For slabs, minimum
of 10 mm dia bars shall be used to avoid any deformation of lesser diameter bars
under loads prior to construction.

All buildings shall have a minimum 1 meter wide, 100 mm thick plinth protection
paving in M15 grade concrete or stone slabs/tiles. All plinth protection shall be
supported on well compacted strata.

All pipes and ducts laid below the structural plinth and road works shall be
surrounded with concrete of grade M25 having minimum 150 mm thick concrete or
D/4 (D = outer dia. of pipe) thickness whichever is more.

Use of pressure relief valves to reduce uplift pressure due to ground water table shall
not be allowed.

Detailing of the reinforcement shall be considered as per latest Indian code of
practices and special publications as applicable.

Water tightness testing of water retaining structures shall be done in accordance with
IS: 3370, (Part I). The depth of water for testing shall be up to the soffit of the
covering slab.

. Standards

Materials and workmanship shall comply with the relevant Indian Standards (with
amendments) current on the date of submission of the tender.

Where the relevant standard provides for the furnishing of a certificate to the
Engineer, at his request, stating that the materials supplied comply in all respects
with the standard, the Contractor shall obtain the certificate and forward it to the
Engineer.

The specifications, standards and codes listed below are considered to be part of this
specification.

All standards, specifications, codes of practices referred to herein shall be the latest
editions including all applicable official amendments and revisions.

In case of discrepancy between the Specification and the Standards referred to
herein, the Specification shall govern.
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Buildings and Structures
All the building and structure works shall generally comply with the following
Employer's Requirements unless otherwise specified elsewhere:

All external walls shall be in 200mm thick solid cement concrete blocks of grade
C(5.0) and shall be provided as per IS: 2185 (Latest Revision).All internal partition
walls shall be in solid cement concrete blocks of grade C(5.0) and shall be provided
as per IS: 2185 (Latest Revision). All internal walls shall be 200mm thick except for
toilets. Toilet partition walls shall be in 100 mm thick solid concrete block.

Finishes to concrete liquid retaining structures shall be:
F1 - External surfaces, buried
F2 - External surfaces exposed and up to 300 mm below ground level

F2 - Internal surfaces

Finishes to other concrete structures shall be:

F1 - Buried
F1 - Exposed, where plastering is specified
F2 - Exposed

All internal masonry and ceiling surfaces finish shall have 12 mm thick plain faced
cement plaster in cement mortar (1:4) with neat cement finish on top. The plastered
surface shall made smooth by using cement based putty or gypsum for better
architectural finish. Over this, one coat of primer and two coats of plastic emulsion
paint of approved quality and shade shall be provided.

All external masonry and concrete with rough board finish shall have 20 mm thick
sand faced cement plaster in two coats, base coat 12 mm thick in cement mortar 1:4
and finishing coat 8 mm thick in cement mortar 1:4. Waterproofing compound of
approved make and quality shall be added to the cement mortar in proportions as
specified by the manufacturer.

All external surfaces exposed and up to 300mm below ground level have one coat of
primer and two coats of waterproof cement based paint of approved quality and
shade. A coat of silicone water repellent paint shall also be applied thereon.

All staircases shall have 25 mm thick granite stone of approved quality and 150mm
high skirting set in cement mortar in 1:4 to give an overall thickness of 50 mm.

Stairways shall be provided to permit access between different levels within
buildings. Staircase shall be minimum 1500 mm wide, minimum Tread = 250 mm,
maximum Riser = 175 mm and maximum 15 number of steps per flight unless
specified otherwise. Staircases in general shall not be steeper than 40°. Staircases
having space constraints may be steeper than 400. The maximum vertical run for a
single flight of stairs shall be 3.0 M.

All roof tops and overhead tanks shall be made accessible with ladder provision.
Vertical step ladders fitted with landing point extensions will be permitted where
considered appropriate by the Engineer to access areas not frequently visited.

Steel staircases shall be constructed of standard channel stringers with M.S. grating
treads 25mm thick with non skid nosing. Steel Ladders shall be minimum 600mm
wide and shall not exceed 6m of straight run. The ladders shall be painted with epoxy
paint.
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All hand railing shall be provided with Stainless steel SS-304 with pipe diameter 50.
The minimum height of hand railing shall be 1.2m and maximum spacing of verticals
shall be 1.2 m. Number of horizontal rails shall be 3 (1 top, 1 intermediate and 1
bottom) with a 100 x 6 toe plate at the bottom.

Building plinth shall be minimum 450 mm above average finished ground level
around building or high flood level whichever is more.

All concrete channels and ducts used for conveying liquid shall have inside finish of
type F2. The width of concrete channels shall not be less than 500 mm. All open
channels shall be provided with hand railings (3-rail) or concrete walls to a minimum
height of 1.2 m from the access surface elevation. All concrete surfaces of structures
conveying raw sewage or primary effluent upstream of the aeration tanks shall be
protected from corrosion with a Polyurea / Epoxy lining.

Kerbs to be provided below the hand railing on the catwalks/pathways should be as
per relevant sections of Factory Act. It shall not be less than 150mm.

All exposed surfaces of inserts embedded in concrete shall be painted with two coats
of enamel paint over one coat of red oxide zinc chrome primer. Surfaces in contact
with concrete shall not be painted.

All structural steel members shall be painted with two coats of enamel paint over one
shop and one field coat of red oxide zinc chrome primer.

All rooms in the treatment plant buildings shall be provided with appropriate sign
boards indicating the function of the rooms involved written in Marathi, Hindi and
English Languages.

The design of buildings shall reflect the climatic conditions existing on site. Process
buildings shall as far as is possible permit the entry of natural light, and the use of
glazed paneling shall be kept to a minimum and preference given to wall openings
protected by weather canopies.

Emergency exit doorways shall be provided from all buildings in order to comply with
local and international regulations .Stairways and paved areas shall be provided at
the exit points.

All concrete structures in contact with sewage and/or sludge shall be provided with
full interior corrosion protection linings and/or coatings of appropriate material and
thickness to be approved by BMC.

To assess the compressive strength of concrete for existing structures. Carry out Non
Destructive Test as per IS-13311.

Carry out rebound hammer tests for determining the estimated compressive strength
of concrete and uniformity of concrete in terms of surface hardness test as per
relevant IS / ASTM/BS or as directed by site in-charge. Carry out ultrasonic pulse
velocity test for ascertaining the quality of concrete, soundness and density of
concrete, uniformity of concrete in terms of density, crack depth and width, cause
analysis of crack propagation as per relevant IS / ASTM/BS or as directed by site in-
charge.

Carry out core compressive strength test by concrete extraction for evaluation of
exact in-situ compressive strength, grade and fck value of concrete as per relevant IS
/ ASTM/BS or as directed by site in-charge.
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If any structure during the sampling and testing process gets physically damaged, the
same is to be reinstated to its original condition at Contractor’s own cost and nothing
extra would be paid on account of it.

Regarding arrangement for water and electric supply, the information provided in Part
I/11 will be applicable.

The work shall be carried out in such a way that existing utilities, cables etc. are not
damaged. In case of any unintentional damage by way of working, the agency will
restore that to original condition at no extra cost to the Employer.

All work/activity shall be done in consultation/approval of BMC Maintenance team.
During the course of this scope of work, dewatering of trenches if required shall be
Contractor’s responsibility.

END OF SECTION 01020.

81



21
211

Ghatkopar Influent Pumping Station Tata Consulting Engineers Limited
General and Technical Specifications Brihanmumbai Municipal Corporation

SECTION 01021 - PIPE AND PIPE FITTINGS

Pipelines
Scope

This Specifications covers supply, fabrication, testing, delivery at site, laying, erecting and
jointing of buried pipelines, as well as pipelines above ground and inside the pump house.

The sections below specifically cover fabrication of pipes, specials, testing, painting,
transporting to Site as well as laying of buried pipelines.

Applicable Codes & Specifications

The following specifications, standards and codes are made a part of the specification. All
standards, tentative specifications, codes of practice referred to herein shall be the latest
editions including all applicable official amendments and revisions.

In case of discrepancy between this specification and, those referred to herein, this
specification shall govern.

1. IS ;2062 - Steel for general structural purposes (Fusion
Welding Quality).

2. IS ;2002 - Steel plates for pressure vessels for intermediate
and high temperature service including boilers.

3. IS ;. 814 - Specifications for covered Electrodes for Metal Arc
Welding for Mild Steel.

4. BS ;639 - Covered electrodes for manual metal arc welding of
mild steel and medium tensile steel.

5. AWS : A-5.1 - Specification for mild steel covered arc welding
electrodes.

6. IS : 3613 - Acceptance tests for wire flux combinations for
submerged arc welding.

7. AWS . A-517 - Specification for bare mild steel electrodes and
fluxes for submerged arc welding.

8. IS ;1367 - Technical Supply Conditions for Threaded
Fasteners.

9. IS ;2016 - Plain Washers.

10. IS ;2074 - Ready Mixed Paint, Red Oxide Zinc Chrome and
Priming.

11. IS 102 - Ready Mixed Paint, Brushing, Red Lead,
nonsetting, Priming.

12. IS : 1786 - Specification for Cold Twisted Steel bars for

concrete reinforcement.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.
30.
31.

32.

IS

ASTM

ASTM

ASTM

ASTM

432
(Part -1)

432
(Part —II)

269

8041

383

12330

456
800
816

4353

817

1182

2095

3658

5334

E-94
E-109
E-138
E-165

3600

Specification for Mild Steel Medium Tensile bars
and hard drawn steel wire for concrete
reinforcement : Tensile steel Bars.

Specification for mild steel Medium Tensile steel
bars and hard drawn steel wires for concrete
reinforcement : Hard drawn steel wire.

Specification for ordinary and Low heat Portland
cement.

Specification for Rapid hardening Portland Cement.

Specification for coarse and fine aggregate from
natural Source for concrete.

Specification for Sulphate Resisting Portland
Cement.

Code for practice for plain and reinforced concrete.
Code of practice for general construction in Steel.

Code of practice for use of Metal Arc Welding for
General Construction.

Recommendation for Submerged Arc Welding of
Mild Steel & Low Alloy Steels.

Code of practice for Training and Testing of Metal
Arc welders.

Recommended practice  for  Radiographic
examination of Fusion-Welded Butt Joints in steel
plants.

Code of Practice for Radio-graphic Testing.

Code of Practice for Liquid Penetrant Flaw
Detection.

Code of practice for Magnetic Particle Flaw
Detection of Welding.

Recommended Practice for Radiographic Testing.
Dry Powder Magnetic Particle Inspection.

Wet Magnetic Particle inspection.

Liquid Penetrant Inspection.

Code of Procedure for Testing of Fusion Welded
Joints and weld-metal in steel.
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33.

34.

35.

36.

37.
38.

39.

40.

41.

42

44

45

46

47

48

49

50

IS

4853

3589

6631

7343

2548

5822

1566

5878
(Part VI)

808

9585

3664

11906

M11:
1998

62:1950

823:
1964

2595:
2008

2598:
1966

Recommended Practice  for  Radiographic
Examination of Fusion Welded Circumferential
Joints In Steel Pipes.

Specification for Electrically welded steel pipes for
Water Gas and Sewage (150 to 2000 mm Nominal
size).

Steel pipes for Hydraulic Purposes.

Code of practice for ultrasonic Testing of Ferrous
Welded Pipes and Tubular Products.

Safety Code for Industrial Radiographic Practice.

Code of Practice for Laying of Welded steel pipes
for water supply.

Specification for plain hard drawn steel wire fabric
for concrete reinforcement.

Code of practice for construction of tunnels.
Steel lining.

Rolled Steel Beam,Channel and Angle Sections

Metal-Arc welding of carbon and carbon

manganese steels- Recommendations.

Code of practice for ultrasonic pulse echo testing by
contact and immersion methods

Recommendations for Cement-Mortar Lining for
Cast-lIron Mild Steel and Ductile-Iron Pipes and
Fittings for Transportation of Water

Steel Pipe — A Guide for Design and Installation

Graphite for Paints

Code of procedure for manual metal arc welding of
mild steel

Code of Practice for Industrial Radio-graphic
Testing.

Safety Code for Industrial Radio-graphic Practice.
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51 IS ;o 2720: Method of test for soils
1983
52 IS : 6419: Welding Rods and Bare Electrodes for gas shielded
1996 arc welding of structural steels
53 IS . 7280: Specification for Bare Wire electrodes for
1974 submerged arc welding of structural steels.
54 IS ;. 7307: Approval tests for welding procedure
1974
55 IS . 7310: Approval Test for welders working to approved
1974 welding procedures
56 IS ;10221 Code of practice for coating and wrapping of
underground mild steel pipelines
57 IS : 10234 Recommendation for General Pipeline Welding
58 IS : 12089 Specification for granulated slag for the
manufacture of Portland slag cement
59 I1SO : 9001: Quality Management Systems —Requirements
2008
60 I1SO : 14001: Environmental management systems -
2004 Requirements with guidance for use.
61 OHSAS : 18001 International Occupational Health and safety
standard
Materials
a) Steel Plates - The steel plates for pipes, fittings, specials and stiffeners shall be of mild
steel conforming to IS: 2062 Grade B. Only SAIL/ Jindal/ Essar / Ispat / TISCO Steel
M.S. plates shall be used.
b) Welding consumables - such as electrodes, filler rods and wires shall conform to IS :
814,1S:3613,1S : 6419 and IS : 7280.
c) Ultrasonic Testing of welded joints: Ultrasonic Testing to carried out as per IS3664 and
it should satisfy testing criteria specified in IS 7343.
d) Cement - The cement used shall be of one of the following :
i) Ordinary Portland Cement conforming to IS: 269
i)  Ground granulated blast furnace slag cement conforming to IS 12089
iii)  Sulphate Resisting Portland Cement Conforming to IS: 12330
e) Aggregate - The aggregates shall conform to IS : 383.
f) Water - The water used in preparation of concrete mix shall conform to the
requirements of mixing water given in IS : 456.
g) Steel for Reinforcement shall conform to IS : 1786.
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h)  Before fabrication of pipes and specials / fittings is commenced, the copies of the mill
sheets and the manufacturer's test certificates for plates and other materials for the
fabrication, shall be submitted by the Contractor to the Engineer for his approval.

When requested by the Engineer, the Contractor shall supply, free of charge to the
Employer, for testing in approved laboratory, suitable sample of the materials to be
used / used in the works. The cost of such tests shall be borne by the Contractor and
shall be included in his item rates.

The contractors shall provide sufficient separate stacking yard for the steel materials,
fabricated pipes, and specials scrap in their factory as per the requirements. Size of
plates will be measured in millimetres.

The Contractor shall procure plates and other structural steel required for fabricating
pipes / specials considering the wastage / scrap etc. and rate quoted shall be inclusive
of wastage / scrap etc. The Contractor should note that no claim will be considered on
account of scrap wastage / scrap etc.

Inspection

All works and material under specification will be rigidly inspected during all phases of
manufacture and testing and such inspection shall not relieve the Contractor of his
responsibility to furnish materials and perform work in accordance with this specification.

The Contractor shall notify the Engineer, in advance the production of materials and
fabrication thereof, in order that the employer may arrange for mill and shop inspection.

The engineer may reject any or all materials or work that do not meet with any of the
requirements of this specifications. The Contractor shall rectify or replace such rejected
material / performed work at his own cost, to the satisfaction of the Engineer.

The Engineer shall have free access to those parts of all plants or any other premises and
sites that are concerned with the furnishing of materials or the performance of work under
this specification.

The Contractor shall furnish to the Employer's inspector reasonable facilities and space
without charge for inspection, testing and obtaining of any information he desires in respect
of the character of material used and the progress and manner of the work.

The Contractor shall supply free of cost required specimen of materials for testing by the
owner at any time during the progress of work and shall bear the cost of all such tests or re-
tests to the satisfaction of Engineer.

Manufacture Of Liners/ Pipes/ Specials

General

All pipes and specials shall be manufactured out of steel plates which shall be free from any
cracks, surface flaws, laminations, excessive pitting or any other defects. The pipes shall be
truly cylindrical and straight in axis. The ends shall be accurately cut and prepared for field
welding. The external circumference of the pipe pieces which are to be fixed adjacent to
flange adapter/dismantling joint with fixed outer diameter shall not deviate from theoretical
one by more than 1mm. To obtain the accuracy the pipe shall be rolled several times, if
necessary, as pipe pieces should be truly cylindrical. The external longitudinal welding of
this pipe shall be ground smooth flush with surface to the satisfaction of the Engineer. No
extra cost shall be charged by the Contractor for this grinding work.

Minor repair by welding or otherwise shall be permitted at the discretion of the Engineer, but
such repairs shall be done only after obtaining the previous permission of the Engineer. Any
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pipe or part thereof, which develops injurious defects during shop welding or other
operations, shall be rejected.

Fabrication of Pipe/ Specials

The contractor shall get fabrication work in a duly valid licensed factory of his own or that of
a nominated fabrication contractor.

Preferred Fabrication contractors Mukat Pipes /Lalit profiles/any other fabrication contractor
fulfilling the following criteria:

The fabrication contractor shall have successfully carried out the fabrication of 900mm
diameter or higher size pipes, specials of similar size, the total length of pipeline shall not be
less than 500 meters. Such work shall be completed after 01-01-2010. Necessary certificate
in support of this performance shall be enclosed in the Packet B. The factory shall be 1ISO
certified. This factory meant for fabrication of pipes, specials etc. shall also be involved with
testing etc., machining as well as painting. For completing the work under the present
contract within the contract period, the factory shall be equipped with adequate number of
following equipment and plant but not restricted to:

i) Plate bending machines for rolling of pipe drums

i)  Automatic welding machines (suitable for circumferential as well as longitudinal
welding).

iii)  Hydraulic Testing Machines

iv)  Travelling gantry or crane of capacity 10 Tonnes or above.

v)  Mobile cranes for loading/unloading of plates, pipes etc. 15 tonnes capacity each.
i) Lathe for machining of the flanges rings, plates etc.

i)  Equipment for sand blasting and applying paint by spray gun.

viii) Equipment for cold pressing of plates upto 25 mm thick to the required curvature
(domes, plug plates, M.H. cover etc.)

ix)  Any other, considered necessary for carrying out the work covered in scope.

The factory shall have adequate area, and shall also have stacking yard for the stacking of
plates, structurals, fabricated pipes etc. and the scrap.

The Bidder shall furnish with his bid the Undertaking where he intends to get the fabrication
done, such as its location and the equipment, plant and other facilities available in the factory
for the manufacture of Pipes, Liners and Specials required under this contract and the
fabrication contactor shall be financially sound to undertake the work. Fabrication of pipes,
specials, liners at site is not permitted.

Cutting Plates to Size

The plates shall be indented in such length as to have minimum wastage and so as to make
the pipe as far as possible with one longitudinal joint.

Before cutting, all the edges of the plates shall be cleaned by brushing/grinding on both the
sides.

After the plates are cut, the edges shall be made smooth and even by polishing with an
electrical or pneumatic grinder to remove all inequalities. Care shall be taken to see that the
cut edges of the plate are perfectly straight. Jigs to be used for this purpose shall depend
upon the types of cutting machine used. The plates cut to the required shape shall be
checked for correctness before they are rolled into pipe drums. If any corrections are
required, the Contractor shall do the same by re-cutting, if necessary. If any plate or flat is
found to be warped, to have corrugations, the defects shall be removed by putting the plate
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or flat into a roller press, and no extra payment for this rectification work shall be made. The
laminated or heavily corroded plate shall not be used in the manufacturing of the pipe.

Rolling of Plates

The plates cut to the exact size shall be put into a rolling machine to form a pipe of the
required diameter. The Contractor shall adjust the rolling machine so as to give a, uniform
curvature to the pipe throughout its circumference. The curvature obtained shall be checked
by the Contractor's foreman during the process of rolling and if proper curvature is not
obtained at any place including the ends, the rolling operation shall be repeated at this stage
or even after the longitudinal welding of the drum where directed. Heating of plates to obtain
the desired curvature shall not be permitted.

Tacking the Drums

The rolled drums shall be kept on an assembly platform for tacking, care being taken to
ensure that the tacked drums have their end faces at right angles to the axis of the pipe.
While tacking the drum, a gap of 2 mm to 4 mm shall be maintained, where hand welding is
permitted. However, where the welding is to be done on automatic welding machine, there
is no need of maintaining such gap depending on the penetration through complete
thickness of the welding required. To achieve this objective, clamp spiders, tightening rings
and or any other approved gadgets shall be used. Each such drum, before being taken to
the assembly platform, shall be numbered on the inside with oil paint, stating the plate
thickness as well.

Assembly of Drums into Pipes

The tacked drums shall then be transported to an assembly platform where they shall be
tack-welded together to form suitable pipe-lengths. Plate shall be bent in the maximum
possible width to reduce the number of circumferential joints.

The longitudinal joints shall be staggered at 90°. The drums when tacked together shall have
no circumferential gap when the welding is done on automatic welding machine. But when
hand welding is adopted as gap of 2 mm to 4 mm shall be maintain, to obtain a good butt
welded joint.

The assembly shall be truly cylindrical and without any kinks. The faces shall be at right
angles to the axis of the cylinder. A suitable arrangement for testing the correctness of the
face shall be provided by the Contractor at the assembly platform. Only single longitudinal
weld shall be allowed in the pipe.

Welding

All components of a standard shell, either straight or bent etc. shall be welded, wherever
possible by use of automatic arc welding machine by metallic shielded arc process with
alternating current. Hand welding shall not be permitted except for sealing runs and such
other minor works at the discretion of the Engineer. The strength of the joint shall be at least
equal to that of the parent material.

The Contractor shall use electrodes of approved make and size, the size depending on the
thickness of plate and the type of joint. It shall also use with standard current and arc voltage
required for the machine in use with such modifications as may be found necessary after
experimental welding. For this purpose, samples of welded joints shall be prepared and
tested in the presence of the Engineer. The values once determined shall be maintained
throughout the work and if any modifications are to be made, a written permission of the
Engineer shall be obtained. In the case of thin sheets, electric arc welding may not give
satisfactory results and gas welding shall be resorted to. Gas welding shall be subject to the
same specifications and tests as those for electric welds.
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All the shop and field joints shall be welded, all welding shall conform to the requirements of
IS 9595 and IS 4353.

All longitudinal and circumferential joints shall be double welded butt joints. Due to non-
accessibility of both side welding, field girth joints shall be accomplished using back up
plates.

All circumferential welds involving plates of unequal thickness shall be so kept that the inside
surfaces of plates match to provide stream lined joints without alteration in the internal
diameter. As far as practicable, welding of dissimilar thickness of shells shall be carried out
in the shops.

The welding shall be of the best workmanship free from, flaws, burns, etc. and the Contractor
shall provide for his own, electrodes and equipment, ovens to keep the electrodes at the
desired temperatures and dry. In order to maintain a good standard in welding, welders shall
be tested by the Contractor before they are entrusted with the job. Qualification standard for
welding procedures, welders and welding operation shall conform to the requirements of IS
: 7307 and IS : 7310 (latest). Periodical tests as regards their efficiency shall also be taken
at intervals and those found inefficient shall be removed from the job; only those who pass
the test, shall be posted on the job. If an incompetent welder has already welded some
pipes, all welding done by him previously shall be fully, checked by X-ray in addition to the
regular X-ray inspections. The defects if any, shall be set right to the satisfaction of the
Engineer. All such check tests and rectification of defects shall be entirely at the cost of the
Contractor. No pipes or steel sections shall be erected unless the work of the welder
concerned has been proved to be satisfactory. Site welds shall be done by specially selected
welders.

A record shall be maintained showing the names of welders and operators who have worked
on each individual joints. Hand-welding shall preferably be carried out by a pair of welders
so that, by observing proper sequence, distortion can be avoided. A joint entrusted to a
particular individual or a pair shall be as far as possible, completed by them in all respects,
including sealing run. No helper or other unauthorised person shall be, permitted to do any
welding whatsoever. in case of infringements of above, the persons shall be punished as
directed by the Engineer.

The welded joint after welding should not become brittle or sensitive to blows and there
should be no loss of toughness due to welding or heat treatment. The material after welding
and heat treatment is to be tougher than the base metal, and is to retain its original ductility.
No allowance will be made for thinning of weld and the weld should in no point be less than
the nominal thickness of plate.

Upon receipt of the order and prior to the start of fabrication, the Contractor shall submit to
the Engineer for his approval the “welding procedure" he intends to use in the shop work.
Similarly, prior to the start of the field welding, procedure for the field welding must be
submitted to the Engineer for his approval. Manual welding shall be adopted only when
machine welding is not possible.

Fabricating of Specials in Fabrication Shop

Specials, such as tees, Y-Pieces, bends, tapers, dished ends shall necessarily be in steel
and shall be manufactured as per standards and tested in the same manner as the pipe.
Small branches, single piece bends, etc. may be fabricated at site, care being taken to
ensure that the fabricated fittings have the same strength as the pipeline to which they are
to be joined.

Pre-heating of Plates
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The metal adjacent to weld shall be preheated where thickness of plate exceeds 32 mm but
less than 38 mm so as to reduce the cooling rate of welding, to obtain tough deposit of metal
and to prevent development of cracks.

Thermal Stress Relieving

All heavy and rigid parts, specials such as shell piece with manholes, when the nominal
thickness of the plates is more than 38 mm and when the welded joints connect plates of
different thicknesses they shall be thermally stress relieved. Stress relieving shall be done
in a suitable furnace. Where this is not possible then stress relieving may be done by
induction coil heating method. No stress relieving for joints in steel pipes is required where
thickness of plates is 32 mm or less. For thicknesses between 32 mm and 38 mm, the joints
shall be pre-heated before welding as stipulated in IS 5878 part-6.

Tolerance

The shell in the completed work shall be substantially round. The difference between
maximum and minimum inside diameters at any cross section shall not exceed 1% of the
nominal diameter of the cross section under consideration subject to a maximum of 10 mm.

Machined parts shall be within the following limits :

a) For mitred finished surface = + 20 minutes of arc
b) For elbow angles = + 20 minutes of arc
c) Forlength of elbow pieces =+ 6 mm

Straight pipes shall have their faces perpendicular to the axis of the section with a maximum
deviation of 2 mm on either side of the plane.

Shop Testing

After fabrication, but before application of protective coatings all pipes shall be subjected to
a shop hydraulic test as per 1S3589:2001. All Specials on which shop hydraulic test cannot
be conducted shall be tested using NDT methods as per 1IS3589:2001. Standard lengths of
pipes shall be directly subjected to test and non-standard pipe and elbows can be tested as
standard pipe before being cut to size.

The test pressure shall ensure that the plate material is stressed to 60% of the minimum
yield strength and at least 1.5 times the allowable working pressure as specified by the
Engineer.

Each pipe shall be filled with water and the pressure slowly and uniformly increased until the
required test pressure is reached.

The pipe to be tested shall be given a serial no. which shall be painted on its inside together
with details such as pipe No. Shell thickness, diameter, length etc. as directed. The markings
shall be done at four locations - two inside the pipe and two outside the pipe. A fifth marking
shall be done with hard punch on the pipe surface externally. It shall be entered in the
register to be maintained by the Contractor. It shall be entered in the register to be
maintained by the Contractor.

Prior to testing, the pipe shall be inspected thoroughly and all the apparent defects in welding
such as jumps, porosity etc. shall be repaired by gouging and re-welding.

The hydraulic test shall be carried out under cover at the fabrication shop, in the presence
of and to the satisfaction of the Engineer or the inspection agency appointed by the
Employer.

For indicating the pressure inside the pipe an accurate pressure gauge of approved make
duly tested and calibrated for the accuracy of readings shall be mounted on one of the
closures which close the pipe ends.
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The pressures shall be applied gradually by approved means and shall be maintained for at
least 10 minutes or till the inspection of all welded joints is done during which time the pipe
shall be hammered throughout its length with sharp blows, by means of a 1 kg. hand
hammer.

The pipe shall withstand the test without showing any sign of weakness, leakage, oozing or
sweating. If any leak or sweating is observed in the welded joints, the same shall be repaired
by gouging and re-welding after dewatering the pipe. The repaired pipe shall be retested to
conform to the specified pressure.

If any leak or sweating is observed in pipe shell the pipe under test shall be rejected
temporarily. The Contractor shall stack such rejected pipes separately in his yard. The
Engineer, shall inspect the same and after taking cuts if necessary, shall determine the
nature of repairs to be carried out thereon and shall then decide as to how and where they
shall be used. No payment shall be made for handling or carrying out repairs, but, payment
for the fabrication and hydraulic testing of the pipe shall be released only after acceptance
of the pipe with necessary repairs and subsequent testing etc. are carried out by the
Contractor to the satisfaction of the Engineer. The Engineer shall be supplied with two copies
of the results of all the tests carried out. Pipes will not be allowed to be dispatched to laying
site without hydro-testing. Any failure to comply with this may cause the contractors payment
to be withheld.

Submission of Daily Progress Report

The Contractor shall submit to the Engineer a daily progress report in the proforma approved
by the Engineer, wherein all the details of the work carried out in the factory shall be fully
recorded. Similarly, works done in the various units in the factory shall be separately
mentioned. The Contractor shall maintain a register of all the finished materials giving dates
of carrying out important operations such as testing, transport, etc. The register shall be
presented at least once a week to the Engineer, who shall initial the entries after verification.

Transportation Of Pipes, Specials Etc.

All pipes and specials fabricated in the factory and temporarily stacked in the Contractor's
yard shall be transported to the site of laying after cleaning them internally etc. The item of
transport covers the cost of loading in the factory, transporting to the factory, transporting to
the site of laying or to stacking yard selected by the Engineer in its vicinity and unloading
and stacking them carefully in such a manner that the material so kept is not easily disturbed
or rolled away from the place of stacking. The loading in the factory shall be carried out by
means of either a crane, gantry or shear legs, so as not to cause any damage to the finished
material. Similarly, while unloading and stacking, great care shall be taken to ensure that
the material is not damaged or dented. The contrivances to be used for unloading will be
different in different situations and in each case the one approved by the Engineer shall be
adopted. The material stacked at site shall be jointly inspected by the Engineer and the
contractor and defect or damage noticed shall be repaired to the satisfaction of the Engineer
before payment is made.

Props of approved designs shall be fixed to the pipes during transit to avoid undue sagging
and consequent distortion. After the pipes are carefully stacked, props may be removed and
re-used for subsequent operations. The stacking ground, both in the Contractor's yard and
at the site of laying shall be selected in such a way as not to get waterlogged during
monsoon. if this cannot be done, the pipes shall be supported on sleepers to avoid contact
with wet earth and subsequent rusting. In order to prevent sagging during transit, savings of
steel plates can be utilised by cutting to the required length and tacking the same to the pipe
ends, in place of props, if approved by the Engineer.

As explained in earlier paragraphs, materials such as pipes, tapers, etc. may be transported
to the site of laying as soon as the material is finished in all respects with the permission of
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the Engineer to avoid congestion in the Contractor's yard. However, materials such as 'T'
branches and other complicated items, shall be stacked in the Contractor's yard until they
are required for laying in the field. In view of this, the work of fabrication of such materials
shall be properly synchronized as far as possible with the laying operations.

Pipe handling equipment shall be maintained in good condition and any equipment which in
the opinion of the Engineer may cause damage to the pipes shall be discarded. Under no
circumstances shall pipes be dropped, be allowed to strike one another, be rolled freely or
dragged along the ground. No defective/damaged pipe shall be used in the works without
rectification to the satisfaction of the Engineer.

No separate payment shall be made for transport of pipes and specials and cost of transport
shall be included in the relevant items of Bill of Quantities for fabrication work.

Procedure For Receiving Steel Pipes, Specials Etc.

General

To ensure that the work of erecting pipes is not held up at any stage and place, the
Contractor shall maintain an adequate stock of standard specials, flange rings, plug plates,
manhole covers, etc. and short length of smaller diameter pipelines, etc. at site in his field
stores, in consultation with the Engineer. Wherever possible, the Contractor shall arrange
one full month's requirement of pipes, specials, etc. stacked along the alignment.

Stacking of pipes etc. and inspection

The Contractor shall keep in each section a responsible representative to take delivery of
the pipes, specials and appurtenances, etc. transported from the fabricating stockyard or
received from any other work site to the site of laying and to stack along the route on timber
skids. Padding shall be provided between coated pipes and timber skids to avoid damage
to the coating. Suitable gaps in the pipes stacked shall be left at intervals to permit access
from one side to the other. The pipes, Specials, appurtenances so received on site shall be
jointly inspected and defects recorded, if any, such as protrusions, grooves, dents, notches,
damage to the internal coating etc. shall be pointed out immediately to the Engineer at the
site and in the acknowledgement challans. Such defects shall be rectified or repaired to the
satisfaction of the Engineer entirely at the Contractor's risk and cost.

Handling of pipes, specials

It is essential to avoid damage to the pipes, fittings and specials, etc. or their coatings at all
stages during handling. The pipes and specials shall be handled in such a manner as not to
distort their circularity or cause any damage to their surface treatment. Pipes shall not be
thrown down from the trucks nor shall they be dragged or rolled along hard surfaces. Slings
of canvas or equally non-abrasive materials of suitable width of special attachment shaped
to fit the pipe ends shall be used to lift and lower coated pipes to prevent damage to the
coating.

Great care shall be taken in handling the pipe right from the first operation of manufacture
until they are laid and jointed. The Contractor will provide temporary props in order to prevent
any sagging of the pipes while they are stacked in their yard and while transporting to the
site of delivery, i.e. laying. The props shall be retained until the pipes are laid. If at any time
these props are found to be dislodged or disturbed, the Contractor shall immediately
reinstate them in such a way that the true shape of the pipe shell or specials is maintained
to the satisfaction of the Engineer. No defective or damaged pipe or special shall be allowed
to be used in the work without rectification to the satisfaction of the Engineer. Any damage
to the coating shall be repaired by the Contractor at his own cost to the satisfaction of the
Engineer. No separate payment shall be made for use of props.

Dents
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Whenever any dent, i.e. a significant alteration of the curvature of the pipe shell is noticed,
the depth of the dent shall be measured between the lowest point of the dent and the pipe
shell curvature line. All dents exceeding 1 percent of the outer diameter of the pipe shall be
removed by cutting out a cylindrical portion of the pipe and replacing the same by an
undamaged piece of the pipe. The Engineer may permit insert patching if the diameter of
the patch is less than 25 percent of the nominal diameter of the pipe. Repairs by hammering
with or without heating shall not be permitted. Any damage to the coating shall also be
carefully examined and rectified.

Marking

The component parts of the pipes shall be carefully marked for identification in the field. The
marking shall be on the side which will be the inside of the pipe after bending.

The marking operation shall be conducted with full size rulers and templates. Only blunt
nose punches should be used.

The plates used for fabrication of pipes shall be laid out in such a way that when the shells
are completed one set of original identification markings for the material will be plainly visible.
In case these markings are unavoidably cut out, they shall be accurately transferred by the
Contractor to a location where these markings will be visible on the completed work.

After the hydraulic tests on the specials and other items, the number of the shell in the line
as it will be erected and the direction of flow shall be stamped in a prominent manner on
each piece.

A register shall be maintained in suitable proforma giving the following information for each
shell tested:

a) Serial No. b) Shell No.

c) Date of test d) Thickness and specification of steel

e) Weight of shell f) Maximum test pressure tested

g) Details of test h) Details of radiographic performance examination of welds

i) Name of Engineers representative witnessing tests
A copy of these details shall be furnished to the owner free of cost.

No separate payment will be made for these markings and the rates for the items concerned
shall be deemed to include the cost of such markings.

Extra Cutting and Welding

In course of work, the Contractor may be called upon to either cut steel Plates, pipes and
specials etc. or carry out certain welding jobs which are not covered by other fabrication
items of the Bill of Quantities. Such special jobs shall be paid for separately, under relevant
items.

After cutting the edges shall be made smooth and even by the use of electrical or pneumatic
grinders so as to remove all inequalities. Care shall be taken to see that the shape of the
materials cut, is not deformed in any way at the time of cutting.

Welding may be done either by electric arc welding or by gas welding and payment shall be
per meter of pipe length welded. The Engineer shall specify the leg length in case of lap
joints required for each job as well as the gauge of the electrodes to be used. The rate for
welding shall also include the cost of assembling, the steel pieces to be welded and holding
them in correct position (without distortion) during the process of welding. Cleaning of pipes
shall be as given earlier.

Gas Cutting
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In the course of the work, the Contractor may be called upon to cut steel pipes, specials,
etc. on site. Gas cutting shall be adopted for preparing on site, distance pieces, straps, etc.
cutting out holes in the pipeline laid for manholes, scour valves, air valves and other
appurtenances, holes required for blast cleaning operation, cutting of pipe faces to form
kinks or bends, holes required for bye-pass arrangement.

The rate for gas cutting shall include chamfering for forming 'V' or square cut, cost of aligning,
holding member in position, etc., and shall cover thickness upto 25 mm.

After cutting, the edges shall be made smooth and even, by using electrical or pneumatic
grinder so as to remove all inequalities. Care shall be taken to see that the item is not
deformed in any way at the time of cutting. The ends of the pipe shall have bevel edges or
'V' edges to facilitate hand welding. As field welding is to be carried out from inside in the
case of pipes of diameter 1200 mm and above, the bevel shall be from inside. For pipes of
smaller diameter, as field welding has to be done from outside only, the edges of pipes shall
have bevels to suit the above.

2.1.801 Ultrasonic testing of welding:

All field welded girth joints on steel pipeline/liner inside shafts and tunnel shall be 100%
Ultrasonic tested as per requirements of IS 5878 Part VI.

Ultrasonic Testing to be carried out as per IS 3664 and it should satisfy testing criteria
specified in IS 7343.

2.1.9 Not Used
2.1.10 Cleaning And External Painting of Pipes And Specials
2.1.1001 General

The fabricated pipes and specials shall be painted externally with Primer, one coat of red
oxide of iron paint and covering coat of Grey graphite where they will be exposed after
erection. But those pipe surfaces which are to be embedded in concrete shall be provided
with cement wash in the shop on their exterior surface.

2.1.1002 Material

Zinc rich epoxy primer and Heavy Duty bitumen paint (Inertol 49W or equivalent) conforming
to the following specification shall be used for painting. Each lot of the paint supplied shall
be accompanied by the certified copies of the results of the tests carried out by the
manufacturer.

If any sample of the Paint and/or primer is not conforming to the specification, the entire
consignment to which the sample way pertain shall be rejected. Only those primers and
painting materials that have been approved by the Engineer / Owner in writing shall be used
for this work.

2.1.1003 Primer
The primer shall be of Zinc Rich Epoxy type conforming to the specifications given below:

a) Specification for Zinc Rich Epoxy Primer

1) Description Two pack Zinc Rich consisting of -

i) Base Fine Zinc Dust Ground in Epoxy Resin Solution, supplied
in paste form.
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i)

2)

b)

Catalyst Abduct Type - The non-volatile portion of the material
(mixed) should consist of 92% Zinc Dust and 8-10% Resin
and curing agent.

Shade Grey

Characteristics The paint shall provide a complete rust inhibitive barrier
coating of high mechanical and abrasion resistance. The
film shall be compatible for fusion and spot weld.

Pot Life 4 — 6 Hours

Covering 8-10 sq.m/litre per coat giving a film thickness of one mil.
capacity

Mixing Ratio The proportion of mixing base and hardener should be as

specified by the Manufacturer by weight and volume.

The mixed primer shall conform to the specifications
detailed under Clause 2.1.1003 (e) (1) to (9).

Viscosity of 15-22in Fort Cup No.4 at: 30° C
ready Mixed
Paint

Drying Time Dust Free — 10- 15 minutes
Chamber curing — 24-48 hours.

Procedure Blaser steel surface of the pipes shall be cleaned of dust
and grit and shall be primed immediately following
cleaning. The surface shall be dry at the time the primer
is applied during rain or fog unless protected from weather
by suitable housing and subject to the permission of the
Engineer. The primer shall be applied by hand spraying
and shall be in accordance with the instructions for
application as supplied by the manufacturers. The
Priming coat shall be uniform and free from floods, runs,
sags, drips or bare spots, Any bare spots shall be
recoated with an additional application of the primer. All
runs, sag, floods or drips shall be removed or all such
defects shall be remedied by reblasting and repriming at
the discretion of the Engineer and at the cost of the
Contractor.

Application of Zinc Rich Primer

The primer shall be Prepared as follows:

The primer shall be prepared in the manner and proportion as specified by the
manufacturers as mentioned under Clause 2.1.1003(a). However, the mix primer shall
conform to the specification as mentioned in Clause 2.1.1003 (a) (1) to (9). The mix of
Zinc Rich Epoxy primer shall be prepared 15 minutes before applying on the Works
site.
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one coat of Zinc Rich Epoxy primer shall be applied by spray right up to the edge of
the pipe giving a film thickness of approximately 1 mil.

No thinner should be added to the ready mix paint without the previous written approval
of the Engineer. Though the priming coats become dust free dry in 10-15 minutes, the
finishing coats shall on be applied after allowing the film to cure at least for 48 hours.

Shade after application : Grey.
2.1.1004 Specifications for Red Oxide of Iron Paint

1.  Composition

55% + 2%

(a) Mixed Pigment
Dry
(b) Volatile - Not more than 5 %

(c) Drier - These may be added when necessary in
order that the paint may conform
requirements. Such drier shall not
contain volatile matter other than
turpentine or white spirit, The drier shall
be linoleat or napthenate. Tesinate drier
shall not be used.

(d) Linseed oil - The remainder.

2. Pigment: The red oxide of iron shall contain not less than 70% of Ferric Oxide (Fe203)
and shall be free from acid, water soluble salts and all other impurities.

3. Linseed Oil : The linseed oil shall be of genuine quality prepared from linseed, free from
turbidity in water. It shall be of such quality so as to become dry within 8 hours and
form a film free from being sticky.

4. Thinners : The thinners used shall either be turpentine or white spirit of standard
quality as approved by the Engineer.

5. Weight : The minimum. weight in kg/10 litres of paint shall be 15.5 kg within £3%.

2.1.1005 Specification for Covering Coat (Graphite paint)
1. Composition

(@) Mixed Pigment Not less than 45%

Dry

(b) Volatile - Not less than 10%

(c) Drier - These shall be linoleat or napthonate and
shall not contain any volatile matter other
than turpentine or white sprit. Resinate
drier shall not be used.

(d) Linseed oil - The remainder.
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2.  Pigment_ The pigment shall contain not less than 50% of white lead and 40% of
graphite as per IS: 62:1950, the balance being barytes (Pure graphite being 24% min.)
3. Linseed Qil: The linseed oil shall be of genuine quality prepared from linseed, free
from turbidity, sediments undissolved in water. It shall have a specific gravity between
0.981 and 0.942 at 30°C. It shall be of such quality so as to become dry within 8 hours
and form a film free from being sticky.
4,  Thinners : The thinners used shall either be turpentine or white spirit of standard
quality as approved by the Engineer.
5.  Weight: The weight of one litre of paint shall not be less than 1.5 kg and
not more than 2.1 kg.
6. Colour: According to Indian Standard Specifications Shade No. 671.
7. Remaining Clauses shall be as per the General specifications as stated above.
2.1.1006 Inspection and Testing of Zinc Rich Epoxy primer / Red Oxide of Iron Paint and Grey
Graphite
(a) Primer

i) Each lot of primer and heavy duty paint supplied shall be accompanied by certified
copies of the results of the tests carried out by manufacturers.

i) The entire procedure of applying the paint as specified shall be rigidly inspected
right from blast cleaning stage to the application of the final coat. If, at any time, it
is found that the procedure of applying the paint is not as per the standard laid
down, all such painting work shall be rejected.

iii) Samples of the paint brought by the Contractor shall be sent to the Testing
Laboratory, as directed by the Engineer, for testing as specified. If any sample as
found to be not conforming to the specifications, the entire consignment to which
the sample may pertain shall be rejected. Samples shall be taken at intervals at
the option of the Engineer. All the cost incidental to such testing, such as the cost
of the paint, cost of prescribed testing charges and cost of the transport, etc., shall
be deemed to be included in the rates quoted by the Contractor for painting.

Red Oxide of iron Paint, Grey Graphite

One sample from each consignment of paint consisting of 50 drums or less shall be
taken by the Engineer and got tested in an approved Laboratory. If the test is
satisfactory, the consignment shall be passed for use. [f it fails, two more samples from
two other separate drums shall be taken for test and the consignment shall be
accepted for use provided both samples are found satisfactory. In case one or both of
the later two samples fail in the test, the whole consignment of the paint shall be
rejected and all the rejected tins of paint shall be marked "Rejected" on the lids with
paint. The Contractor shall remove the entire consignment of the rejected paint from
his works within three days of such intimation from the Engineer. If the rejected
consignment is not so removed within the specified time, the Engineer may remove
the same to any Municipal Stores in Greater Mumbai at the Contractor's risk and cost,
and the Corporation shall not be held responsible for its safe custody thereafter. The
entire cost in connection with testing of all the samples of paints, whether satisfactory
or otherwise shall be deemed to be included in the rates quoted by the Contractor.

2.1.1007 Painting

a)

General

Except with the permission of the engineer, nothing but ready mixed paints of an
approved make and brand shall he used. Thinning or heating of paints will not he
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permitted except with specific approval and in accordance with instructions. Any
warming of paint shall be performed by means of a hot water bath and paint shall not
be heated to temperature higher than 40° C All paint shall be in thoroughly mixed
condition at the time of application. On completion of the work, the contractor shall
remove any oil stains or paint spots, leaving the structures and equipment in a clean
and acceptable condition.

Paint shall be applied only to dry, freshly cleaned surfaces, free from dust, rust, scale,
grease or other substances which might affect the adhesion or the durability of the
coating. In no case shall paint be applied to surfaces that are not to be applied during
rainy or misty weather, unless unavoidable, in which case the work shall have suitable
and satisfactory protection and such protection shall be maintain until the paint has
dried.

All paint shall be applied by skilled workmen in workmanship manner and the average
coverage shall be equal to that recommended for first class work with the type of paint
and on the kind of surface being painted

b) Preparation of Surface for Painting

i) General

All oil and grease shall be removed from surface to be painted by washing with a
suitable solvent and by wiping with rags until completely clean. After removal of all oil
and greases, surfaces of metal work required to be painted shall be cleaned by
removing all rust, loose scale and dirt by sandblasting, grit blasting or other effective
means. Surface which will be permanently or intermittently submerged or subjected to
moisture from spray or excessive condensation shall be cleaned to clean metals by
sand or grid blasting. After cleaning, all surfaces shall be maintained free from oil,
greases, rust, dirt and other contaminations until they have received the final coat of
paint.

Surface of stainless steel and bronze and machined surfaces which are attached or
adjacent to metal work that is being cleaned or painted shall be protected by adhesive
tape or other suitable means during the cleaning and painting operations.

ii)  Sand Blasting

The surface of the steel pipes and specials painted shall be thoroughly cleaned by
sand or shot blast cleaning process to SA 2.5 finish, to remove all rust mill scale etc.
Oil and grease shall be removed by applying a suitable cleaning solution and wiping
with clean rags. All foreign matter which can not be removed by blasting process shall
be removed as directed by the Engineer/Owner.

Blasting should be done at a pressure of 5.62 kg/sq.cm. (80 p.s.i.) at the compressor
end and at 4.93 kg/sq. cm. (70 p.s.i.) at nozzle end. This pressure should be
maintained during the entire blasting operations. Improper jointing of hose pipes and
resultant reduction in pressure at nozzle end shall be checked and avoided.

The blast cleaned surface shall be primed immediately after blasting is over. The
sequence and the programme of blast cleaning application of Zinc Rich Epoxy primer
shall be arranged in such a way that the blast cleaned surface shall not remain
uncovered with Zinc Rich Epoxy primer for more than 2 hours.

Any deviation from above shall require approval of the Engineer / Employer.

iii) Manual Cleaning

Wherever manual cleaning is approved by the Engineer the surface of pipes and
specials shall be thoroughly cleaned by using scrapers and wire brushes to remove all
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rust, mill scale etc. to give a shining metallic (SA 2.5) surface. The surface so cleaned
shall be washed with water and allowed to dry. A metal cleaning solution of approved
make shall then be applied over it. After it is dry, the surface shall be again washed
with water, crapping wire brushes simultaneously. A copious use of water is necessary
at this state to ensure that the metal cleaning solution is completely removed. The
primer coat shall be applied immediately after the surface has become dry.

c) Application of Primer

No primer shall be applied without Prior approval of the Engineer / Owner. During rain
or fog, shells of the pipes and specials shall be protected from weather by suitable
housing.

The proportion of mixing of base and hardener shall be as specified by the
manufacturer by weight and volume. The mix of Zinc Rich Epoxy primer shall be
prepared at the work site / yard not earlier than 15 minutes before applying the same
on pipe and specials surfaces.

One coat of primer shall be applied by spray giving a film thickness of approximately
one mil.

No thinner shall be added to the ready mix paint without previous approval of the
Engineer/Owner, and the finishing coats on top of the primer coat, shall only be applied
after allowing the film to cure for at least 48 hours.

The priming coat shall be uniform in thickness and free from floods, runs, rags, drips,
or bare spots. Any bare spots shall be recoated with an additional application of the
primer. All runs, sags, floods or drips shall be removed or all such defects shall be
remedied by repriming as per the instruction of the Engineer/Owner.

d) Field Painting

The Contractor shall take proper care during loading/ unloading and transport of the
pipes and specials from the shop to the site of erection to preserve the shop paint in
the best practicable condition.

After erection of the pipeline on installation all rust spots, damaged areas and site
welded portion of the pipeline shall be cleaned to metal and shall be painted with one
coat of red oxide of iron paint and covering coat of Grey graphite.

After lapse of 48 hours of application of repairing coats specified above a finish coat of
heavy duty bitumen paint shall be applied to exterior surface of the entire pipeline' care
being taken to clean the surface with duster prior to application of the said finish coat.

2.1.1008 Inspection

The entire procedure of applying the paint as specified will be rigidly inspected right form the
cleaning stage to the application of final coat by the Engineer/Owner. If, at any time, it is
found that the procedure of applying the paint is not as per the standards laid down, all such
painting work done shall be rejected and shall be rectified by the Contractor at his own cost,
as directly by the Engineer /Employer.

2.1.1009 Application of Cement Wash

Where the pipeline is to be cement mortar lined, it shall be given a coating of cement wash
internally. Also where the pipeline is to be encased in concrete anchor blocks or
encasement, it shall be given a coating of cement wash externally.

The pipe shall be first be cleaned manually as specified in Clause 2.1.1007 (b) to the
Engineer's satisfaction. Immediately after a short stretch of the pipe is blast cleaned, the
Contractor shall commence coating of the pipe with cement wash.
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Before painting is started, the inner surface of the pipe shall be thoroughly scrapped by using
scrapers, wire brushes to get rid of rust, mill scale etc. and washed with water. A suitable
metal cleaning solution of approved make shall be applied over it. After it has dried, the
surface shall again be washed with water and scrapped with brushes simultaneously and
allowed to dry.

No Separate payment shall be made for items covered under this clause.
2.1.1010 Internal Cleaning and Painting of Pipeline

2.1.1010.1 Internal Cleaning of Pipeline

Wherever directed by the Engineer, internal surfaces of pipes, specials etc. of all size shall
be thoroughly cleaned by repeated hosing of water and simultaneous rubbing with gunny
cloth.

Further, when a section of pipeline has been laid and all the work inside it has been
completed to the satisfaction of the Engineer, its internal shall be cleaned of all dirt, debris,
dust or other deposits.

Pipelines larger than 900 mm diameter shall be cleaned by repeated hosing of copious
quantities of water on the pipe surface and simultaneously rubbing the surface with gunny
cloth. Cleaning with metal cleaning solution, acid, wire brushed, scrappers or sand paper
will not be permitted.

For 900 mm and smaller diameters cleaning of laid pipelines will be restricted to cleansing
and scraping out of debris and dirt only.

Cleaning shall be done to the satisfaction of the Engineer. The section of the pipeline once
cleaned shall not be entered into for any purpose later. Sufficient precaution shall be taken
to prevent the ingress of any dirt, debris, or dust inside the section. Failing this the section
shall be cleaned again at the discretion of the Engineer.

In the case of above ground pipeline, the length of the section to be taken up for cleaning
shall be decided in consultation with the Engineer from the point of view of ventilation etc.

In case of buried pipeline a section shall be taken up for cleaning after the work of back filling
around and over the pipeline is completed and the spiders have been removed from inside.

During the pipe laying operation in the adjoining section, the Contractor shall take all
precautions to prevent ingress of water, muck, debris, dirt, dust etc. in the cleaned section,
failing which the section shall be cleaned again at the discretion of the Engineer. Where
deemed necessary by the Engineer suitable closures shall be provided at the open end or
the ends of the cleaned sections. No separate payment shall be made for this item. The item
rates quoted for the laying of pipes, painting, etc shall include cost thereof.

At the end of a season's work, closure shall invariably be provided at all the open ends to
protect the Pipeline from ingress of sub-soil water, mud, muck, etc.

No separate payment will be made for the work of cleaning and providing closures. The rates
quoted for the laying the pipes, painting etc. shall include the cost thereof.

2.1.1010.2 Internal Painting of Pipes And Specials

The internal surfaces of pipelines and liner shall be coated with 1 coat of a two component
solvent- free food grade epoxy coating achieving a minimum dry film thickness of 500
microns. The product shall have certification for use in potable water service as per BS 6920
or ANSI Standard 61. The protective coating must be spray applied to the pipe / liner surface
using suitable air spray equipment so as to form a completely impermeable, pinhole free
and seamless lining.
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Cleaning: The painting can be carried out after fabrication in a yard where blast cleaning
will be permitted. The pipe surface shall be blast cleaned to Sa 2.5 standards. If oxidation
has occurred between blasting and application, the surface shall be reblasted to the
specified standard.

Shop Painting: All application shall be as per manufacturer’s specification. The contractor
shall take proper care during loading/ unloading and transport of the pipes/liners and
specials from shop to the site of erection to preserve the shop paint in the best possible
condition.

Field painting: after erection all damaged spots and welded portion of the pipeline shall
be cleaned to metal and shall be hand painted.

Quality control: Each lot of paint supplied shall be accompanied by certified copies of results
of tests carried out by the manufacturers. Samples of paint brought by the contractor shall
also be sent to testing laboratory as directed by Engineer for testing as specified by paint
supplier.

2.1.1011 Testing of Pipeline

After the work of laying of pipeline is completed and before putting it into commission, the
pipeline shall be tested in the field, if so directed by the Engineer, both for its strength and
leakage. The procedure for the test shall be as follows:

For the purpose of Pressure testing, the pipeline shall be divided into sections as defined by
the Engineer.

Before pressure testing is started, the Contractor shall recheck pipes and valves for
cleanliness and shall ensure the operation of all valves. The "open" ends of the pipeline (or
sections thereof) shall normally be stopped off by blank flanges or cap ends additionally
secured where necessary by temporary struts and wedges. All anchor and thrust blocks
shall have been completed and all pipes straps and other devices intended to prevent the
movement of pipes shall have been securely fastened. The Contractor shall clean out the
whole pipeline and flush it with water, so as to remove dirt, dust and any foreign matter lying
in the pipeline. No separate payment for the work of cleaning will be made and the rates
under the various items of work shall be included the cost thereof.

Each valve section of the pipeline be subjected to a hydraulic test in full length or in part as
may be necessary. For this test, the pipe shall be slowly filled with clean water by opening
cross connections with existing mains or otherwise as directed and all air shall be expelled
form the pipeline through hydrants, air valves and blow off fixed on the pipeline. Once the
pipe is full, the cross connections shall be closed. The pressure in the line should then be
raised and maintained by means of suitable approved pumps, to the specified test pressure
based on the elevation of the lowest point on the line or section under test. The test pressure
shall be not less than the static head pressure or 1.5 times the working pressure whichever
is higher for allowable time as per relevant standards.

No section shall be tested unless anchor blocks have been provided at either end, all
appurtenances, etc. have been fixed in position, arrangements for cross connections have
been made with existing mains. Before starting the pressure test, the expansion joints shall
be tightened. The test Pressure shall be maintained for at least 24 hours. The drop in
pressure shall not exceed 0.7 kg/sq. cm (10 Ibs. per sq. inch) within a period of 2 hours after
the full test pressure is built up. Under the pressure, no leak or sweating shall be visible at
the welded joints.

During the test, the pipe shall be struck sharp blows with a 4 Ib. Hammer. Water shall not
spout, ooze, or sweat through any part. In case of leakage anywhere in the factory joints,
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whether welded or bolted., the same shall be prepared entirely contractor's cost, which shall
included repairs to welding, and coating repainting etc. The repaired joint shall be subjected
to a retest. No section shall be accepted put in a perfectly water tight conditions and retested
satisfactorily. The entire cost of testing, retesting etc. shall be paid under the relevant items
of Bill of Quantities. The Contractor shall make all arrangement for all labour, pumps,
pressure gauges equipment, etc. No main valve or cross connections either on the new or
existing main shall be operated by the Contractor, and only the Hydraulic Engineer’s or
Project Department staff shall operate the same. The Contractor shall arrange for labour
required for operating the air valves, etc., Municipal labour employed for the test shall be
charged to the Contractor.

The hydraulic testing of the water main will be carried out fully, or partly as per the site
conditions. If any leakages are observed during the defects liability period due to defective
workmanship, the same will be rectified through Hydraulic Engineer's Department as the
work on live water main is done by Hydraulic Engineer's department only. The charges of
repair will be recovered from the amount of retention money. Repairs on live water mains
are to be carried out immediately to avoid wastage of water and other problems such as
disruption of water supply, traffic etc. In view of this, it will be very difficult to give prior
intimation to the Contractor. As such, the cost of repairs as per Hydraulic Engineer's
Department's bill will be recovered from the retention money withheld in deposits without
giving any prior intimation. The Contractor shall not challenge or claim any extra for such
action on the part of Municipal Corporation.

Underground Pipeline-Laying

2.1.1101 Handling of pipes and Specials

Coated pipes and specials that are to be stored on supports shall bear on the uncoated ends
only. If bearing on coating is employed the supports shall be not less than 20 cm (8 inches)
wide and so arranged to prevent damage to the coating.

During handling of the pipes and fittings, coating shall be protected not less than 20 cm wide
and placing strips of heavy belting or other approved sheet materials not less than, 20 cm
wide under all ropes or fastening.

2.1.1102 Sand Bedding

Where specified the sand bedding to required thickness, and level shall be provided below
pipe, prior to laying the pipe in trenches. It shall be compacted with a light hand rammer.
Any reduction in thickness due to compaction shall be made up by adding sand during
ramming. For the purpose of the bedding under this item only screened fine sand of grain
size not larger than 2 mm shall be used. The sand shall be clean, uncoated and free form
clay lumps, injurious amounts of dust, soft particles, organic matter, loam or other
deleterious, substances.

If the sand supplied is unclean it shall be washed. In no case shall sand containing more
than 3.5 % by dry volume or 5% by wet volume of clay, loam or silt be accepted. Tests
specified for determining silt in sand and organic impurities as described in 1S:383 shall
apply. Sieved and washed sand shall be stored on the works in such a manner as to prevent
intrusion of any foreign matter, including coarser particles of sand or any clay or metal or
chips. Tests as indicated above shall be performed if called for by the Engineer at the
expense of the Contractor.

During the work of providing sand bedding and laying the pipeline over it, loose material
from the sides or edges of the trench shall be prevented from falling inside the trench, by
providing shoring and taking other measures. Also where necessary, trench shall be kept
dry by pumping out seepage water continuously.

2.1.1103 Lowering and Jointing

102



Ghatkopar Influent Pumping Station Tata Consulting Engineers Limited
General and Technical Specifications Brihanmumbai Municipal Corporation

The pipe shall be lowered into the trenches by removing only one or two struts at a time. It
shall be seen that no part of the shoring is disturbed or damaged and, if necessary additional
temporary struts may be fixed during the lowering operations. It shall also be necessary to
see that the Gunite coating of pipe is not damaged in anyway during the lowering and
assembling. After the pipe is lowered into the trench, it shall be laid in correct line and level
by using the levelling instruments, sight rails, theodolite, etc. care shall be taken to see that
the longitudinal joints of two consecutive pipes at each circumferential joints are staggered
by 90°. While assembling the pipes, the ends shall have to be brought close enough to leave
a uniform gap not exceeding 4 mm. If necessary, a marginal cut may be taken to ensure a
close fit of the pipe faces. For this purpose, only experienced cutters who can make uniform
and straight cuts, shall be permitted to cut the faces of the pipes. No extra payment shall be
made for such marginal cutting. There shall be no lateral displacement between the pipe
faces to be joined. If necessary, spiders from inside and tightening rings from outside shall
be used to bring the two ends contact and alignment. It may also be necessary to for this
purpose. In no case shall hammering or longitudinal slitting be permitted. When the pipe is
properly assembled and checked for correct line and level, it shall be firmly supported on
wooden beams and wedges and tack welded. Some portion of the trench may be refilled at
this stage so as to prevent the pipeline from losing its alignment. The tack welded
circumferential joints shall then be welded fully. Only experienced welders, who shall be
tested from time to time shall be permitted to carry out the welding work. For welding, refer
to clause 2.1.1107.

On completion of the pipe jointing and external protection, the trench and the welding pits
shall be cleaned of guniting rebound. The welding pits shall be filled and compacted in 150
mm layers with the bedding material.

Backfilling shall be carried out as detailed in clause 2.1.1106.
2.1.1104 Providing Steel Props Inside The Pipeline ( Dia. 1200 mm and above)

In order to effectively provide cement mortar lining to the inside of the pipes and to avoid
difficulties during the work, it is necessary that the roundness of the pipes is maintained
circular till the lining work is taken up. To achieve the same, steel adjustable screw type
props of screw or similar approved make consisting of minimum six legs shall be fixed inside
the pipe. The deflection of the Pipe should be limited to 2% of the average diameter. In no
case shall the limit be exceeded, even under the full load, in case of pipes laid underground.
The design and drawings of the props that the contractor intends to use should be got
approved by the Engineer before starting the work. While laying the pipes underground, the
Contractor shall provide this propping arrangement from inside to maintain circularity. These
props shall be fixed vertically and at intervals of not more than 1.8 metres or as directed by
the Engineer. In case the Engineer finds it necessary, they will have to be fixed in any
position. The props should be kept in position at least for three days after the encasing of
the pipe in that section is completed or till refilling is done to the full eight of fill over the pipe
in case the pipes are not encased. The props shall be removed only after obtaining
permission from the Engineer. The height of earth fill over the pipe top shall normally be
such as to avoid floatation under submerged condition and to have a minimum earth cushion
of about 1.25 metres over the pipe whichever is greater. It is also necessary that, in case of
buried pipe, adequate side supports from the backfilled materials is developed to keep the
diametral deflection within the specified limits. Backfilling of the excavated trenches,
particularly below the pipe and along the sides shall, therefore, have to be done with proper
care and compaction as desired. No separate payment shall be made for use of props.

2.1.1105 Precautions against Floatation

When the pipeline laid underground or above ground in a long narrow cutting gets
submerged in water collected in the trench of cutting it is subjected to an uplift pressure due
to buoyancy and is likely to float if completely or partly empty. In the design of pipelines,
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provision is made to safeguard against floatation providing sufficient overburden or by
providing sufficient dead weight by means of blocks, etc.

In the case of works extending over one or more monsoon seasons, however special care
and precautions are necessary during the progress of work on this account. The Contractor
shall close down pipe laying operations well in time for the monsoon. The work of providing
blocks, refilling the earth to the required level, compacting the same, etc. shall always be
done as soon as the pipeline in the cutting has been laid.

The Contractor shall see that the water shall not be allowed. to accumulate in open trenches.
Where work is in an incomplete stage, precautionary work, such as blank flanging in the
open ends of the pipeline and filling the pipeline with water etc. shall be taken up as directed
by the Engineer.

Such works shall be to the Contractor's account and no separate payment shall be made for
the same. The Contractor's rate for pipe laying shall be deemed to include such
precautionary measures against floatation.

Protection of the pipeline against floatation during the Contract Period shall be the
responsibility of the Contractor. Should any section of the pipeline float due to his
negligence, etc. the entire cost of laying it again to the correct line and level shall be to his
account.

2.1.1106 Refilling of Trenches

On completion of the pipe laying operations in any section, for a length of about 100m and
while further work is still in progress, refilling of trenches shall be started by the Contractor
with a view of restricting the length of open trenches. Pipe laying shall closely follow the
progress of Trench Excavation and the Contractor shall not permit unreasonably excessive
lengths of trench excavation to remain open while awaiting testing of the pipeline (for field
testing of pipeline refer Clause 2 .7.8.5 of this Specification). If the Engineer considers that
the Contractor is not complying with any of the foregoing requirements, he may prohibit
further trench excavation until he is satisfied with the progress of laying and testing of pipes
and refilling of trenches. Only soft earth and murrum of good quality free from stones larger
than 75 mm in size and free from boulders, roots, vegetation, cinders, ashes, slag, refuse,
rubbish, organic material etc., shall be utilised after the lumps are broken for filling in around
the pipes for at least 30 cm all around for pipes less than 1200 mm diameter and D/4 for
pipes greater than 1200 mm diameter. Filling shall be in layers not exceeding 150 mm and
compacted to 25 percent of the maximum dry density as per part VIl of 1S:2720. The
excavated material nearest to the trench shall be used first. Care shall be taken during
backfilling, not to injure or disturb the pipes, joints or coating. Filling shall be carried out
simultaneously on both sides of the pipes so that unequal pressure does not occur. Walking
or working on the completed pipeline shall not be permitted unless the trench has been filled
to height of atleast 30cm over the top of the pipe except as may for tamping etc., during
backfilling work.

The remaining portion of the trench may be filled in with a mixture of hard and soft material
free from boulders and clods of earth larger than 150 mm in size if sufficient quantity of good
earth and murrum are not available. Filling in shall be done in layers not exceeding 225 mm
in thickness accompanied by adequate watering, ramming etc., so as to be compacted to
95% of the maximum dry density as per part VIl of 1S:2720. Water contents of the soil shall
be as near the optimum moisture content as possible. Regular measurement of the field dry
density shall be taken by the contractor at various levels in the backfiling as required by
specifications and as directed by Engineer. Any backfill which fails to achieve the required
degree of compaction shall be re-excavated and replaced and re-compacted to the required
density , all at contractor’s cost. The trench shall be refilled so as to build up to the original
ground level, keeping due allowance for subsequent settlement likely to take place.
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To prevent buckling of pipe shell of diameters 1200 mm and above, pipes shall be strutted
from inside while the work of refilling, is in progress.

For pipelines of diameters below 1200 mm strutting shall be done from inside at either end
of the stretch of the pipeline under refilling, by means of strong spiders which shall be
sufficiently stiff to resist all deformation for which no extra, payment will be made.

Strutting shall be done by means of strong spiders having at least 6 arms which shall be
sufficiently stiff to resist all deformation. Spiders shall be provided at a maximum interval of
2m.

The Engineer shall, at all times, have powers to decide which portion of the excavated
materials shall be for filling and in which portion of the site and in what manner it shall be so
used.

If any material remains as surplus it shall be disposed of as directed by the Engineer. If the
Contractor fails to remove the earth from site within the period specified in a written notice,
the Engineer may arrange to carryout such work at the Contractor's risk and cost or may
impose such fine for such omission as he may deem fit. Particular care shall be taken to
keep the trench dry during the entire refilling operation.

If suitable material for refining is not available for excavation the Contractor shall bring earth,
murrum of approved quality as directed by the Engineer.

Regular measurement of the field dry density shall be taken by the Contractor at various
levels in the backfilling as required by the Engineer.

No mechanical plant other than approved compacting equipment shall run over or operate
within the trench until backfilling has reached its final level or the approval of the Engineer
has been obtained.

Subsidence in Filling in : Should any subsidence take place either in the filling of the trenches
or near about it during the maintenance period of 12 months from the completion of the
Contract works, the contractor shall make good the same at his own cost or the Engineer
may without notice to the Contractor, make good the same in any way and with any material
that he may think proper, at the expense of the Contractor. The Engineer may also, if he
anticipates occurrence of any subsidence, employ persons to give him timely notice of the
necessity of making good the same, and the expenses on this account shall be charged to
the Contractor.

2.1.1107 Welding Joints
As regards the welding work, the following points shall be borne in mind by the Contractor:

(@) The Contractor shall use approved make of standard electrodes depending on the
thickness of plate and type of joint. He shall also use standard current and arc voltage
required for the machine in use as per manufacturer's directions. Welding electrodes
shall conform to |.S. 814 - "Specifications for covered electrodes for metal arc welding
of mild steel (Latest Revision).

(b) Welded joints (other than for closing lengths) shall be of the butt welded type with an
internal circumferential weld. However, pipes 900 mm and below in diameter shall be
jointed with external welds and pipes larger in size will be circumferentially welded both
internally and externally. All fillet welds shall have a throat thickness not less than 0.7
times the thickness of the pipe to be welded.

All parts to be welded shall have loose scale, slag, rust, paint and other foreign matter
removed by means of a wire brush and shall be left clean and dry. All scale and slag
shall be removed from each weld when it is completed.

(c) Gauging
105



Ghatkopar Influent Pumping Station Tata Consulting Engineers Limited
General and Technical Specifications Brihanmumbai Municipal Corporation

Pipes larger in size, i.e. more than 900 mm diameter shall be welded internally and
externally. At the time of internal welding, a "V' cut is made from inside of the pipes
and after completing the internal welding with the required number of runs, the external
welding (sealing run) is incumbent. Before starting the external welding (sealing run),
the internally welded material in the joint will have to be cleaned by Gouging with Gas
Flame. Gouging shall be done before starting the external welding (sealing run) and
the rate of welding shall include the cost of gouging also.“ Gouging will also be carried
out before rectifying the defective welding wherever necessary and as directed by the
Engineer.

Procedure

The welding of large pipes in the field shall comply with I.S. 816 and |.S. 823 (Latest
Revisions). No field welding shall be permitted if there is rain or high wind.

Openings in the laid pipeline in the form of manholes made at suitable distances, for
access into the pipeline for the work of cleaning, painting and repairs to the welds, etc.
shall be closed by welding a new patch on the opening.

Such manholes should, as far as possible, be provided at the sides of pipelines; cutting
at the crown of the pipe should be avoided. The following procedure should be strictly
adopted while plugging the manholes by patch plating:

(i) The manholes shall be plugged by providing a patch plate cut from a separate
strake of pipe of the same diameter. The old plate cut from the pipeline shall not
be used for this purpose.

(i) The edges of the new patch plate shall be properly shaped and the plate inserted
in the opening by keeping a gap of 1.5 to 2.5 mm and tacked.

(i) The welding of the patch should be done in segments with proper sequence
conforming to 1.S. 823.

Testing of Welding Joints

(i) The welded joints shall be tested in accordance with the procedure laid down in
[.S. 3600 "Code of Procedure for testing of fusion welded joints and weld metals
in steel". One test specimen shall be taken from at least one field joint out of any
ten and shall be subjected to test.

(i) The test pieces shall be taken out from the positions pointed out by the Engineer
without any delay. They shall be machined and tested in a week's time.

(i) The shape of the test pieces removed from the pipes shall be such that it will give
a specimen of the required dimensions and, at the same time, leave a hole in the
pipe with rounded corners. This hole shall be patched up by inserting and welding
suitable size plates. Great care should be taken in preparing these plates so as to
get a good butt weld. Procedure given in Clause 2.7.1107 (d) shall be followed.

(iv) After the jointing is completed, all protruding portions shall be chipped off and
ground smooth and the unpainted portion of the pipeline near the field joint shall
be thoroughly scraped and cleaned. Internal and external surface treatment shall
be done as per the instructions of the Engineer.

(v) The entire cost of the test, including taking out test samples, machining the test
pieces, transport to and from the laboratory and testing them in a laboratory, the
cost of patching up the test piece hole in the pipe, payment of all testing fees,
cleaning and painting the same, shall be borne by the Contractor. The tests shall
be carried out in some Government or Semi-Government institute approved by
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the Engineer. This shall be arranged by the Engineer entirely at the Contractor's
cost.

(vi) The following tests shall be made :

1. Tensile Test, : The test specimen taken across the weld shall be shaped in
accordance with 1.S. 823. The specimen shall be taken from the end of the
pipe or at any field joint in the pipe as directed by the Engineer and shall be
cut such that the weld lies approximately in the middle of the specimen length.
The specimen shall be machined. The protruding welded portion from both
inside and outside shall be removed by machining or grinding before the
specimen is tested.

2. At least one field joint out of every ten shall be subjected to test by taking out
a specimen. If a test specimen shows defective machining or develops flaws
not associated with welding, it may be discarded and another specimen
substituted. The welding joint shall show a strength not less than the minimum
tensile strength specified for the plate.

3. Bend Test, : The bend test specimen shall be prepared in the same way as
that for tensile test and tested in the presence of the Engineer. The specimen
shall withstand being bent cold through 180” around a pin, the diameter of
which is equal to 4 & 1/2 times the thickness of the plate, without developing
cracks. In making the bend test, the side of the specimen representing the
inside of the pipe shall be placed touching the pin.

4. Re-test, : If the results of the tensile or bend test of any lot do not conform to
the requirements specified, retests of two additional specimens from the same
section shall be made, each of which shall conform to the required
specifications. In case of failure of one or both, extensive gouging (scooping
out) and repairing shall be carried out as directed by the Engineer before the
lot can be accepted.

(vii) The welder / operator shall be held responsible for any failure of the joint. Since
factors such as current, arc voltage, quality of electrodes, etc. are already
determined and controlled, the failure is due only to the carelessness and
negligence of the welder. For the first failure, the welder/operator shall be warned
and for the second failure, he shall be removed from the work and replaced by
another approved welder / operator. The joints or a portion thereof shall be
gouged and repaired to the satisfaction of the Engineer. In order to maintain a
good standard in welding, all welders shall be tested before they are entrusted
with any job. Further, they shall be periodically tested at intervals of six months.

(viii) A complete record shall be maintained by the Contractor showing the names of
welders and operators working on each individual joint. The work shall preferably
be carried out by a pair of welders so that, by observing proper sequence,
distortion can be avoided. A joint entrusted to a particular individual or pair shall
be as far as possible completed by them in all respects, including the sealing run.
No helper or other unauthorized unqualified person shall be permitted to do any
welding work whatsoever. In case of any infringement, the person concerned
shall be penalised as directed by the Engineer.

2.1.12 Cleaning, Disinfecting And Commissioning Of The Pipeline

Upon completion of a newly laid main, the main shall be disinfected as directed by the
Engineer.
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The main shall be flushed prior to disinfection except when the tablet method is used. After
initial flushing, the hypochlorite solution shall be applied to the water main with mechanically
or electrically powered chemical feed pump designed for feeding chlorine solutions. For
small applications, the solution may be fed with a hand pump.

In the case of main of large diameter, water from the existing distribution system or other
approved source of supply shall be made to flow at a constant measured rate into the newly
laid pipe line. The water shall receive a dose of chlorine also fed at a constant measured
rate. The two rates shall be proportioned so that the concentration in the water entering the
pipe line is maintained at no less than 300 mg/l. The chlorine shall be applied continuously
and for a sufficient period to develop a solid column of 'slug' of chlorinated water that will as
it passes along the line expose all Interior surfaces to a concentration of at least 300 mg/I
for at least 3 hours. As the chlorinated water flows past tees and crosses related valves and
hydrants shall be operated so as to disinfect the appurtenances.

In the case of newly laid mains in which scrupulous cleanliness has been exercised the
tablet method can be adopted and in this method, the initial flushing is dispensed with. The
calcium hypochlorite tablets are placed in each section of pipe and also in hydrants, hydrant
branches and other appurtenances. The tablets shall be attached by an adhesive and must
be at the top of the main. The main shall then be filled with water and the water shall remain
in the pipe for atleast 24 hours.

After the applicable retention period, the heavily chlorinated water shall be flushed from the
main until the chlorine concentration in the water leaving the mains is not higher than that
generally prevailing in the system or less than 1 mg /I .

After final flushing and before the water main is placed in service, a sample or samples of
water shall be collected from the end of the line and tested for bacteriological quality and
shall show the absence of coliform organisms. If the initial disinfection fails to produce
satisfactory samples, disinfection shall be repeated until satisfactory samples are obtained
before the main is placed in service.

The Contractor is expected to carry out the disinfection work as a part of laying the pipes
and his rates for laying the pipes should include the disinfection and other connected works
till the main is placed in service, unless otherwise specified in the schedule.

No separate payment shall be made for the items covered under this clause.
Measurement

The measurement for pipes shall be on running metres of net length along the centre line of
the pipe as laid excluding the length of specials and appurtenances.

Blank Flanges

Blank Flanges shall be provided at all ends left unattended for the temporary closure of work,
and also for commissioning a section of the pipe line or for testing the pipeline laid. For
temporary Closures, non pressure blank flanges consisting of mild steel plates, tack welded
at the pipe ends may be used. For pipes subjected to pressures, the blank flanges domes
suitably designed as per Engineer’s requirement shall be provided.

Stiffner Rings

The stiffener rings shall have to be provided wherever directed. The contractors shall weld
the same to the pipes with one circumferential run on each side. The pieces of the rings shall
also be welded to each other as directed.

If the stiffener rings are fixed in position after the pipes are lowered into the trench, the
welding of the stiffener rings shall be carried out in the same welding pit excavated for the
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field joints and therefore no extra payment will be made for the excavation of the pit for
welding of the stiffener ring.

Stiffener rings shall be paid on MT basis and welding under relevant item for field welding.

Straps:

Wherever pipe laying work is done from two faces and /or has to be done in broken stretches
due to any difficulty met with at site, the final connection has to be made by introducing
straps to cover gaps up to 300mm in length. Straps shall also be provided as per the
procedure of fixing expansion joints by the method described in clause 2.8.6 under “Above-
Ground Pipelines”. Such straps shall be fabricated in the fields by cutting pipes, slitting them
longitudinally or slipping them over the ends to be connected in the form of a collar. The
collar shall be in two halves and shall have its inside diameter equal to its outside diameter
of the pipe to be connected. A minimum lap of 80mm on either ends of the pipe shall be kept
and fillet welds shall be run both internally as well as externally for circumferential joint. In
case of pipes 900mm dia and below internal fillet weld may not be provided if so permitted
by the Engineer. The longitudinal joints of the collar shall be butt-welded. All fillet welds shall
have a throat thickness of not less than 0.7 times the width of weldings.

Radiography of Welded joints:

2.1.1701 General:

Shop welds in pipes, specials shall be radiographed as per requirements mentioned below

As soon as practicable, after welding is done minimum 15% (fifteen percent) length of the
weld at random for each pipe shall be radiographed, to detect welding defects as per the
requirement of IS 2598:1966 and as directed by the Engineer. This 15% sampling will be at
random but ensure 100% coverage of junctions of longitudinal and circumferential joints. If
the results of such radiography fail to conform to the requirements, the Contractor shall carry
out as directed additional or 100 percent radiography test for the pipe at the Contractor's
cost to the satisfaction of Engineer.

The provision for conducting radiography shall apply to pipes of diameter 1200mm and
above.

For specials like bends, tapers, tees and Wyes radiography test shall be conducted for 100
percent length of welds.

The weld ripples or weld surface irregularities, on both inside and outside shall be removed
by any suitable mechanical process to a degree such that resulting radiographic contact due
to any remaining irregularities cannot mark or be confused with that of objectionable defect.
The radiograph shall be made in strict accordance with the latest requirements and as per
the latest and most efficient technique either with X-ray or gamma ray equipment.

The radiographs are to be marked in such a way that the corresponding portion of the welded
seam can be readily identified. All radiographs will be reviewed by the Engineer to identify
the defect and determine those which must be removed. Defects that are not acceptable
shall be removed by chipping; machining or flame gouging to sound metal and the resulting
cavities shall be welded. After rectification, the joint is to be radiographed again to prove the
quality of the repair. The radiographs will be judged as acceptable or unacceptable by the
Engineer based on the latest standards prescribed by Indian Standard specification.

All X-ray shall be made with equipment and by personnel furnished by the Contractor. Films
shall be developed within 24 hours of exposure and be readily accessible at all times for
inspection by the Engineer. The Contractor shall provide for the use of the Engineer suitable
X-ray viewing equipment. X-ray films shall be properly maintained by the contractor and shall
be handed over to the department on completion of the Contract. All films shall be identified
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by the No. and chart prepared indicating location of the joint each X-ray photo represents,
In the event of additional radiographic inspections required of any work associated with the
pipe erection, such inspection shall be performed by the Radiographer at the discretion of
the Engineer.

2.1.1702 Radiographic Inspection of welded joints

All welded joints to be radiographed shall be examined in accordance with IS 2595:2008-
Code of Practice for Radiographic Testing

IS 4853:1982-Recommended Practice for Radiographic Examination of Fusion Welded
Circumferential joints Steel Pipes.

1S:1182:1983-Recommended Practice for Radiographic Examination of Fusion Welded
Butt-joints

1S:2598:1966-Safety Code for Industrial Radiographic Practice.
The reinforcement on each side of all butt welded joints shall not exceed 1.5 mm.

A complete set of radiographs and records as described in I1S: 2595:2008 Clause 14, for
each job shall be retained by the Contractor and kept on file for a period of at least five years.

Radiographers performing radiograph shall be qualified in accordance with SNT-TC-1A.
Supplements and Appendices “Recommended Practice for Non-destructive Testing
Personnel Qualification and Certification” published by the American Society for Non-
destructive Testing as applicable for the technique and methods used.

Final acceptance of radiographs shall be based on the ability to see the prescribed
penetrometer image and the specified hole.

Sections of welds that are shown by radiography to have any of the following types of
imperfections shall be judged unacceptable and shall be repaired.

(a) Any type of crack, or zone of incomplete fusion or penetration,
(b) Any elongated slag inclusion which has length greater than 6 mm,

(c) Any group of slag inclusion in line that have an aggregate length greater than thickness
in a length of 12 times thickness, except when the distance between the successive
imperfections exceeds 6L where L is the length of the longest imperfection in the group,

(d) Rounded indications in excess of that specified by the acceptance standards given
earlier.

2.1.18 Cement Mortar Lining For Internal Surface Of Pipeline

2.1.1801 Scope

This Specification covers the requirements of providing materials and application of in-situ
cement mortar lining by mechanical and/or hand application to the internal surfaces of
pipeline at surface to be installed. Pipes below 900mm diameter shall not be lined but
painted as per specifications. After completion of field hydraulic test of the pipeline, the
Contractor shall take upthe in-situ cement mortar lining to the internal surface of the pipeline.
The work shall be started only after obtaining the written approval of the Engineer in this
respect.

2.1.1802 Applicable Codes and Specifications

The following specifications, standards and codes in addition to those listed in Clause 2.7.2
of this specification are made a part of this specification. All standards, specifications, codes
of practices referred to herein shall be the latest edition including all applicable official
amendments and revisions. In case of discrepancy between this specification and those
referred to herein, this specification shall govern.
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1) AWWA C602-76 - American Water Works Association (AWWA) Standard for Cement
Mortar

Lining of Water Pipelines - 4 in. and larger - In Place.

2) IS 3696:1991 - Safety code for scaffolds and ladders (Part 1 & II)

3) ASTM - C40 - Test for organic Impurities in Sands for Concrete.
2.1.1803 General

Engineer shall have the right to inspect the source/s of material/s, the operation of
procurement and storage of material, Cement mortar batching ad mixing equipment and the
quality control system. Such an inspection shall be arranged and the Engineer’s approval
obtained prior to starting of lining work.

2.1.1804 Method of Application

All lining work shall be done by machine/hand application. If there are areas where the lining
can be done by machine but cannot perform finishing, then the bidder in his bid shall indicate
such areas. By prior approval, of Engineer, these areas may be machine sprayed and hand
troweled.

2.1.1805 Workmanship

All works shall be performed in a thorough and workmanlike manner by trained personnel
with previous experience under the supervision of experienced men skilled in the in-situ
application of cement-mortar lining to pipelines.

2.1.1806 Programme of Lining And Plant And Equipment :

The plant and equipment Proposed by the Contractor for Carrying out the cement mortar
lining application shall be furnished along with the Bid. The contractor shall also furnish the
methods he proposes to adopt.

2.1.1807 Materials of Construction

a) Cement

Cement required for mortar lining shall be "Ordinary Portland Cement” conforming to IS-
269:1989.

b) Admixture

To improve workability, density and strength of the mortar, admixtures as approved by the
Engineer may be used by the Contractor at his own cost. No admixtures shall be used that
would have a deleterious effect on water flowing in the pipe, which is required for drinking
Purposes.

c) Sand

Sand shall consist of inert granular material. The grains shall be strong, durable, and
uncoated. The sand shall be well graded and shall pass a 1.18 mm mesh screen (ASTM
No.16) with not more than 5% passing 150 micron sieve (ASTM No.100). Sane shall be free
from injurious amounts of dust, clay, lumps, shale, soft or flaky particles mica, loam, oil,
alkali, and other deleterious substances. The total weight of such substances shall not
exceed 3 percent of the combined weight of the substances and the sand that contained
them. Limitations shall apply to specific substances as follows:

Substances Percentage by weight Maximum allowable
Shale 1
Clay lumps 1
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Mica and deleterious
Substances other than Shale and clay lumps 2

Organic impurities — Sand shall not show a colour value darker than the reference standard
colour solution prepared as required by ASTM 6.40 “Test for organic Impurities in Sands for
Concrete”

d) Water

Water for mixing mortar shall be clean and free from injurious amounts of mud, oil, organic
material or other deleterious substances.

e) Wire Mesh:

Wire Mesh of 6mm dia to be provided for hand lined vertical pipes.
2.1.1808 Design of Lining

a) General

Composition of mortar for the lining shall be composed of cement, sand and water mixed to
such consistency as to produce a dense, homogenous lining that will adhere firmly to the
pipe surface. Contractor shall take prior approval for the admixtures he proposes to use.

b) Proportion

Proportions of cement and sand shall be 1 part of cement to 1 parts of sand by volume.
Slight modifications in composition could be made at site to suit the characteristics of the
sand used. Each bag of cement shall be weighed and converted into volume for its use.
Admixtures, if permitted, shall be used in strict accordance with the manufacturer’s
recommendations. The minimum cement content shall be 1026 Kg / m3 and water cement
ratio of between 0.3: 1 and 0.45:1 by mass.

¢) Water Content:

Water content shall be the minimum that is required to produce a workable mix, with full
allowance made for water collecting on the interior of pipe surface.

d) Mixing:
Mortar shall be well mixed and of proper consistency to obtain a dense, homogenous lining.
Where premixed mortar is used, it shall be done so before initial set.

e) Thickness of Lining

The variation in thickness of Cement mortar lining for various diameters of pipe shall be as
mentioned in the table below with a maximum plus tolerance of 3 mm.

Diameter of Pipeline Nominal Thickness of Lining
Above 2250mm dia 12mm

1200mm to 2250 mm 10 mm

Below 1200mm 3 mm

2.1.1809 Method of Construction
a) Access Openings
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Only such openings as indicated by the Contractor and approved by Engineer shall be
provided in the pipe lines. After lining is completed, closure pieces will be welded to the pipe.
Mortar lining of closure pieces and adjacent area shall be included in the rates quoted for
the mortar lining work.

b) Preparation of Pipe Surface

The interior surface of pipe to be lined shall be cleaned to remove all rust, chemical or other
deposits, loose and deteriorated remains of old coating materials, oil, grease, and all
accumulations of water, dirt, and debris. The cleaning of the surface shall be carried out by
the use of suitable chemical or mechanical means with the approval of Engineer. The extent
of cleaning shall be to the satisfaction of the Engineer.

All loose mill scale, dirt, rust, and accumulation of construction debris shall be removed from
the interior off the steel pipeline. The pipeline shall be cleaned by use of a power driven
cleaner incorporating revolving brushes on rotating arms. After this cleaning the pipe shall
be flushed with potable water and all standing water removed.

Surfaces applied with cement wash shall be cleaned with wire brush manually to the
satisfaction of the Engineer.

Blast cleaning shall be followed for pipe surfaces to be treated with Inertol (or approved
equivalent paint), coal tar (or bituminous) enamel with or without wrapping or wherever
directed or when the pipe surfaces are badly rusted. The procedure followed for blast
cleaning is as follows:

All oil, grease on the surface of the pipe shall be first removed by applying a suitable metal
cleaning solution and wiping with clean rags. All foreign matter which cannot be removed by
this blasting process shall be removed by any other suitable means approved by the
Engineer.

All metal surfaces shall be thoroughly cleaned by blasting. Blasting operations shall remove
all rust, scale and other impurities from the surface exposing the base metal overall,
presenting a greyish appearance, however slight shadows, streaks or discolouration caused
by rust stain or mill scale oxide need not be removed. The blast cleaned surface shall be
primed immediately after blasting is over. Blast cleaned surfaces that rust before a priming
coat could be applied shall be cleaned again of all rust by wire brushing or if directed by the
Engineer, they shall be re-blasted at contractor’s cost. The Contractors shall avoid strictly,
keeping the prepared steel surfaces overnight and painting them the next morning. Blasting
should be done at a pressure of 5.62 kg/sq.cm(80psi) at the compressor end and at 4.93
kg/sg.cm (70 psi) at nozzle end so as to get a good clean surface after removing the rust.
This pressure should be maintained. Improper jointing of hose pipes and resultant reduction
in pressure at nozzle end shall be checked and avoided. The sequence and the programme
of blast cleaning and application of zinc rich epoxy primer for more than two hours. Greater
care shall be taken in blasting particularly at field joints for getting grey surface. After
cleaning the blasted surface shall be inspected to see that no rust is left out. Primer coat
shall then be allowed to be applied. Torches may be used to inspect the surface, Re-touching
shall be done wherever directed.

¢) Machine Application of Mortar Lining Clean Up Ahead of Machine

Immediately prior to the travel of the lining machine through the pipeline, all foreign material
shall be removed. This includes sand and loose mortar that might have accumulated since
the work of preparation of surfaces was completed.

d) Lining Procedure

The lining shall be placed by centrifugal method in one course by a machine travelling
through the pipe and discharging the mortar at a high velocity over all pipe sections and long
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radius bends. The discharge shall be from the rear of the machine so that the freshly applied
mortar will not be marked. The rate of travel of the machine and the rate of mortar discharge
shall be mechanically regulated so as to produce uniform thickness throughout. The mortar
must be densely packed and shall adhere the pipe wherever applied.

2.1.1810 Surface Finish

Mortar lining shall be mechanically trowelled except for the places where hand trowelling is
expressly permitted by the Employee.

a) Trowelling Lining

The lining machine shall be provided with attachments for mechanically trowelling the
mortar. Both the application and trowelling of the mortar shall take place at the rear of the
machine so that the freshly placed and trowelled mortar will not be damaged. The trowel
attachment shall be such that the pressure applied to the pipe will be uniform and produce
a lining of uniform thickness with a smooth and even finished surface free of spiral shoulders.
The finished surface of machine placed and trowelled linings in pipe shall be examined
according to the procedures in clause 2.7.910.b

b) Examination Procedure

In the stretch of pipe that has been lined and trowelled in each day's run, ten places shall be
selected in straight sections of the pipe by the Engineer. In each of the ten places the
thickness of the lining shall be measured as directed by the Engineer. Thickness of lining
shall be ascertained frequently during placing of mortar and trowelling. Hair cracks or cracks
upto 0.25 mm width in saturated linings and not over 300 mm in length are acceptable.

¢) Untrowelled Lining

The finished surface shall be smooth and regular except that it may exhibit a slightly dimpled
appearance. Edges or uneven build up caused by irregularity in the travel route of the
machine will not be allowed.

2.1.1811 Hand Application of Mortar Lining

Handplaced mortar shall have a uniform and smooth surface with smooth transitions to
adjacent machine placed linings

Cement mortar lining of bends, specials, areas closely adjacent to valves and other such
places where machine placing may not be practical shall be performed by hand. The
Engineer may order the correction for any defect by hand application.

Cement mortar for hand work shall be of the same materials at the mortar for machine placed
lining.

The areas to be lined shall be thoroughly cleaned as specified earlier and, If necessary, shall
be moistened with water immediately prior to placing the hand-applied mortar.

Steel finishing trowels shall be used for the hand application of cement mortar, except at
bends the outer edges of hand trowelled areas may be brushed in order to reduce the
abutting offset.

All hand finishing work in a section of the pipeline shall be completed within 24 hours after
completion of the machine application of mortar lining to that section. If necessary,
application of mortar lining by machine shall be delayed or stopped to assure compliance
with this schedule.

2.1.1812 Special requirements at Laterals and Service connections

Laterals and connections to the pipe that is being lined shall not be left obstructed by the
lining operations.
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Before the lining is placed, the openings in the pipeline leading to air valves, blowoff,
manholes and appurtenances, as well as to laterals and connections that transmit pressure
or carry water from the pipeline, shall be temporarily covered or plugged with suitable
devices. These shall be removed later without damaging the cement-mortar.

2.1.1813 Curing

Curing shall commence immediately after completion of the mortar lining and hand finishing
of a section of pipeline. This shall, however, not be later than 8-hours after mixing of mortar.
The lining shall be kept continuously in moist condition for a period of 14 days. During the
operations of lining, finishing and curing, exterior surface of the pipe exposed to sunlight
shall be sprinkled with enough water to keep the pipe cool. Open ends of pipes shall be
suitably closed so as to maintain a moist atmosphere and prevent draught. Curing of mortar
lining and simultaneous cooling of the pipeline externally shall be continued even beyond
the period of 14 days as directed by the Engineer.

2.1.1814 Tests of Cement Mortar used for Lining

Test blocks of the same material as used for the lining shall be made in 150 mm cube moulds
and subjected to Works cube crushing tests. Each block shall be removed from its mould as
soon as practicable and cured under the conditions of temperature and humidity identical
with those in which the lining of the pipe is cured. The number of tests shall be at least 4
cubes for each age and each water cement ratio. The works cube strength of the test cube
shall not be less than 300 Kg/sqcm after 28 days of curing or 170 Kg/sqcm of 7 days of
curing. The density of the test cube shall not be less than 2300 Kg/m3

2.1.1815 Inspection
a) Responsibility of Engineer and Contractor

The entire procedure of applying cement mortar lining shall be subject to continuous
inspection by the Engineer but such inspection shall not relieve the Contractor of his
responsibility to furnish material and perform work in accordance with this specifications.

b) Defective Lining

Defects in lining including but not restricted to sand pockets, voids, oversanded areas,
blisters, cracked and dummy areas, and thin spots shall be removed, and the area shall be
repaired by hand application to the full required thickness of the mortar lining. Defective
areas encompassing the full diameter of the pipe shall be replaced by machine wherever
practical. Defective lining rejected at the time of lining shall be removed before initial set of
the mortar. Defective lining rejected after initial set shall be replaced or repaired by the most
practical method as determined by the Engineer, at no extra cost to the Corporation.

c) Guarantee

If on examination by the Engineer of the cement-mortar lining work within a period of 3 years
after completion and acceptance of the Contract Work reveals evidence of defective
materials or workmanship as defined in this specification but not limited to the same, then
the Contractor shall perform the remedial work at his own expense in a manner acceptable
to the Engineer.

End of Section 01021
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SECTION 02000 SITE WORK

PART 1 - GENERAL

1.01 Governing Conditions:

A. The General Conditions, Particular Conditions, Contract Forms and the requirements
of Division 1 herein before specified, in addition to any and all Addenda, apply to and
govern each Section of this Division.

B. This Section covers the general requirements for this Division and shall be read in
conjunction with other Sections in this Division.

C. This Section governs the work of other Sections in this Division.
1.02 Work Included:

A. The work of this Division includes, but is not necessarily limited to, the provision of:
all labour, materials, tools and equipment to carry out the following

1.

1A S S A

10.

11.
12.

13.

14.

15.

16.
17.
18.

Clearing and grubbing.

Removal and stockpiling of topsoil for future use.
Construction of access roads.

Excavation and backfilling for structures.

Sheeting, shoring and bracing of excavations, including dewatering as
required.

Excavation and grading for roadways and parking areas, footings,
foundations and slabs on grade and excavation for all piping, manholes and
other services. The term excavation includes rock excavation.

Construction of temporary structures.
Construction of new structures including finishing.

Installation of process piping, sanitary, storm and process drains,
maintenance chambers, valve chambers, plumbing, sub-drains and other
piping at the sites including appurtenances.

Demolition and disposal of unused existing structures, piping, grating, hand
railing and other facilities designated for removal.

Supply, placement and compaction of approved fill to final grades.

Removal and disposal of excess or unsuitable material, including rock, and
supply of suitable backfill material as required.

Removal and disposal of unstable or unsuitable material from below
foundation elevations and supply and placement of concrete to support the
RCC foundation.

Supply, placement and compaction of foundation bedding.

Supply, installation and removal of temporary fencing including gates as
specified.

Construction of concrete and gravel driveways.
Restoration of seeded areas, asphalt and gravel driveways and parking lots.

Restoration of fine grading of areas disturbed by construction activities.
Provision of positive drainage as well as satisfactory blending with the
existing grades as required throughout the disturbed areas.
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19. Refurbishment and face lifting of existing structures.

1.03 Co-ordination:

A. Co-ordinate with the work of other Divisions before installing work included in this
Division. If work is installed without co-ordination with other works, the Engineer may
direct that such work be removed, relocated and/or modified as necessary. Comply
promptly with the Engineer's requests. Complete any correction and/or additional work,
as directed by the Engineers at no additional cost to the BMC.

B. For coordination requirements refer to Section 01003.
1.04 Submittals:

A. Submit drawings in accordance with Section 01007 and AS-BUILT drawings as per
Section — 01016

B. Identify and submit existing Utility Plans for Engineers review.
1.05 Codes and Standards:

A. The applicable standards established by the Bureau of Indian Standards govern the
materials and workmanship employed in the manufacture of all equipment/items.

B. Where provisions of the pertinent codes and standards conflict with these
Specifications, Drawings and Datasheets or with each other, comply with the more
stringent provision.

C. Use the latest issue of Standards.
1.06 Definitions:

A. The term "utility", as used herein, includes services such as gas, electricity, water
supply, drains, and sewers.

B. The term “Inter-Connecting Piping” as used herein includes piping between units and
the first joint outside the face of building/unit

C. The term “Gravity Main/ Bypass” as used herein includes piping from the valve
chamber structure to Balancing Chamber /Nullah/storm water drain as shown on the

drawings.
PART 2 - PRODUCTS
2.01 General:

A. Comply with the product requirements outlined in the individual Sections.

B. Select other materials not specifically described but required for the proper
completion of the work of this Division subject to the approval of the Engineer.

PART 3 - EXECUTION
3.01 General:

A. Comply with the execution requirements outlined in the individual Sections.
3.02 Setting Out:

A. Be responsible for the setting out of the work, with reference to a baseline and a
benchmark provided by the Engineer, per Section 01004.

3.03 Environmental Constraints:

A. Adhere to the environmental constraints set out in Division 1.

118



Ghatkopar Influent Pumping Station
General and Technical Specifications

Tata Consulting Engineers Limited
Brihanmumbai Municipal Corporation

3.04 Site Conditions:

A. Refer to Section 01000 for site conditions.

END OF SECTION 02000
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SECTION 02050 REMOVAL AND DEMOLITION

PART 1 -GENERAL

1.01

A.

1.02

A.

1.03

1.04

1.05

1.06

Reference:
Section 02000 applies to and governs the work of this Section.
Work Included:

Demolish structures within IPS site area which are not going to be used ensuring that
no utilities or buildings that are to remain in operation are disturbed. Be responsible
for removing debris from site.

After successful commissioning of the refurbished pumping station and related
structures within IPS and their successful operation for 7 days, all incoming sewage
flows will be transferred permanently to the new surge tank and then to the rising
main.

The equipment and items shall be removed and disposed of off-site. If the dry/wet
well are to be demolished the same shall be drained, cleaned and sterilized before
being demolished to 1.0 metres below existing or ground level.

Removals and Demolition includes, but is not necessarily limited to, the following:

1. Obtain permissions from the relevant authorities and follow their requirements
for removal and disposal of mechanical, piping, electrical and instrument
equipment etc.

2. Removal and disposal of concrete, masonry, structural steel, other metals
and other unwanted materials off-site in accordance with BMC requirements.

Related Work by other Divisions:

The following related work is covered elsewhere in the contract documents:
1. Division 1 - General Requirements

Alternatives:

This is not applicable in this section.

Submittals:

Prepare and submit to the Engineer, in accordance with Section 01007, a detailed
execution plan for removals and demolition work, before commencing any demolition
activity.

Codes and Standards:

The applicable standards established by the Bureau of Indian Standards govern the
materials and workmanship employed.

1. IS 3696 Safety of scaffolds and ladders. Part-1 and I
2 Safety Manual, Central Water and Power Commission

3. National Building Code of India-2005
4

IS 4130 - 1991 Safety Code for demolition of buildings (second
revision)
5. [.S. 1200 - 1974 (Part 1l - 3rd Division) - Demolition and
Dismantle.
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B.

C.

Where provisions of the pertinent codes and standards conflict with these
Specifications and Drawings or with each other, comply with the more stringent
provision

Use the latest issue of Standards.

PART 2 - PRODUCTS

A.

These are no products in this section.

PART 3 - EXECUTION

3.01

A.

B.

3.02

3.03

General:

Before commencing demolition of any structure, ensure that demolition does not
endanger safety of other structures.

Start demolition of the structures, with the approval of the Engineer, as per detailed
execution plan for demolition and removals work, including the sequencing plan and
schedule.

Before demolition of structures, all equipment, piping, fittings, instruments, electrical
items must be listed and removed and disposed off by the Contractor. Ensure there
is no fire hazard caused by hazardous gases or electrical short circuit.

Grant the BMC the first right of refusal of items to be removed. Before proceeding
with the demolition work, remove equipment and materials as designated by the
Engineer to be retained by the BMC. Clean the equipment and material to the
satisfaction of the Engineer. Store the equipment and material in a manner and in a
location satisfactory to the Engineer.

. Remove and dispose of remaining items off-site, in accordance with the regulations,

the requirements of the BMC and as directed by the Engineer.

Provide final grading, placement of topsoil and seeding in accordance with Section
02480 Landscaping.

Fill depressions and excavated areas with approved fill, consolidate and grade as
shown on the Drawings.

Clarification:
1. The Drawings do not intend to show every object existing on the project site.
2. Locate existing utility lines required to keep the existing plant running but that

interfere with the execution of the construction of the new works. Either
provide proper support or relocate the lines. After commissioning and the trial
run of new pumping station, the redundant utilities to be dismantled and
removed.

Temporary Fencing and Hoarding:

At the demolition working area, erect fencing to define such area. Agree with the
Engineer on the extent of each working area.

Provide hoardings as per approved drawings/ and as required to protect the
operations staff and the pubilic.

Removal of Debris:

Remove and dispose of debris from the site and leave the site in a neat and orderly
condition, to the satisfaction of the Engineer and in accordance with prevailing
regulations. Penalty shall be imposed if the debris is not disposed properly.
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B. Classify and dispose of wastes in accordance with applicable regulations under the

3.04

Environmental Protection Act 1981 and the Air (Prevention and Control of Pollution)
Act 1981

Do not burn debris on the project site.
Protection of the Environment:

Refer to Section 01010- Safety Requirements and Section 01011-Environmental
Protection and Control.

Take all reasonable steps to protect the environment both on and off the Site and to
avoid damage or nuisance to persons or to property of the public or others resulting
from pollution, noise or other causes arising as a consequence of methods of
operation for demolishing the existing structures.

Abide at all times by all existing enactments on environmental protection and rules
made there under, regulations, notifications and by-laws of the State or Central
Government, or local authorities and any other law, by-law, regulations that may be
passed or notification that may be issued in this respect in future by the State or
Central Government or the local authority.

END OF SECTION 02050.
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SECTION 02100 SITE CLEANING AND GRADING
PART 1 - GENERAL

1.01

A.

1.02

A.

1.03

1.04

A.

1.05

C.

Reference:
Section 02000 applies to and governs the work of this Section.
Work Included:

Scope of Site Clearing and Grading work includes but is not limited to the following:

1. Clearing the site of all surface and subsurface structures, vegetation and
debris.

2. Removal of trees as required.

3. Removal or relocation of existing utilities as required.

4. Excavation of unsuitable material.

5. Compaction of selected excavated materials or materials brought from
elsewhere.

6. Disposal of surplus materials off the site including loading, transport, labour

off-loading etc.

7. Grading of slopes, road relocations and preparation of sub-grades and
drainage ways inclusive of constructing required embankments.

Related Work:

The following related work is covered elsewhere in the Contract Documents:

1. Backfilling and filling - Section 02221
2. Concrete - Division 3
3. Steelwork - Division 5

Alternatives:
Not applicable for this Section
Submittals:

Submit drawings and product data in accordance with Section 01007 and AS- BUILT
drawings as per Section 01016.

Identify and submit Utility Plans to the Engineer for review.
Codes and Standards:

The applicable standards established by the Bureau of Indian Standards govern the
materials and workmanship employed in the manufacture of all equipment/items.

Where provisions of the pertinent codes and standards conflict with these
Specifications, Drawings and Datasheets or with each other, comply with the more
stringent provisions.

Use the latest issue of Standards.

PART 2 - PRODUCTS

2.01

A.

Materials:

Select materials not specifically described but required for the proper completion of
the Work of this Section, subject to the approval of the Engineer.
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PART 3 - EXECUTION

3.01

A.

3.02

3.03

Clearing Site of Large Trees, Structures etc.
Site Inspection:

1. Inspect the entire site carefully and obtain direction from the Engineer as to
which loose items, if any, are to be removed and handed over to the Engineer
before any work commences.

2. Locate existing utility lines and determine requirements for temporary
supports, disconnecting and capping.

3. Locate existing active utility lines traversing the site and determine the
requirements for their protection.

Clarification:

1. The Drawings do not intend to show every object or every tree, bush etc.
existing on the project site.

2. Before starting any work under this Section, verify with the Engineer which
objects, trees, bushes etc are to be removed and which objects to be
preserved.

3. This include the removal of large trees, stumps and structures or parts thereof

lying within the site of the Works as demarcated and shown on the Drawings
with the prior permission of the concerned authority.

Demolition of existing concrete masonry or other structures to specified levels for site
clearing shall be done but this work is covered in detail in Section 02050 —
Demolition.

Blasting shall not be allowed.
Removal of Top Soil, Shrubs, and Other Vegetation, Refill and Re-compaction

All shrubs, vegetation and other plants shall be removed and cleared from the site.
All debris and unsuitable material up to a depth of 30 cm shall be removed and the
area refilled to correct grade with selected excavated material from the site or, if
required, from approved borrow pits.

The quality and compaction of such fill or embankments shall be in accordance with
the requirements of Section 02200.

Refill under roadways shall conform to the BMC’s “Specifications for Road Works”.

Refill and compact any existing pits, wells, existing dry-wells or other areas as shown
on the drawings where the levels are below the required grade.

Relocation of Existing Utilities, Roadways, Waterways etc.
Disconnection of Utilities:

1. Before starting site operations, divert or disconnect or arrange for the
diversion/disconnection of utility services. Utilities to be directed in
accordance with utility company or agency involved.

Protection of Utilities:

1. Preserve in operational condition active utilities traversing the site that are
designated to remain in operation until the new facilities have been
constructed and commissioned.
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3.04

3.06

2. Provide support structures for the existing utilities, as required, for the
duration of the construction.

3. Refer to Division 1 for additional requirements.

All utilities known to exist within the site, such as water, storm and sewage mains,
overhead or underground electric power cables, overhead or underground telephone
wires or conduits, gas mains, etc., shall be shown on the Drawings by the Contractor.
Remove and relocate such utilities necessary to be relocated permanently or
temporarily after receiving permission from the Engineer.

In the case of utilities shown on the Drawings or discovered prior to commencement
of the relevant portion of work, provide at least 7 clear days notice of the intention to
start work at the site. In the case of any utility whose location is not shown on the
Drawings or whose existence is unknown, but is encountered during the course of
the work, immediately verify and inform the Engineer of such discovery and either
relocate the utility or undertake to have it done with the consent of concerned
authority.

Relocate or divert roadways or open drains as necessary within the site to the
satisfaction of the Engineer.

Stockpiling Topsoil:

Strip topsoil that is clean, entirely free from debris and suitable for supporting
vegetation, from the areas to be disturbed and stockpile for subsequent use. Agree
with the Engineer on the suitability of topsoil for re-use.

Co-ordinate the stockpile locations with the Engineer who will designate stockpiling
areas in the field.

Protect stockpiles from the effect of wind by covering with tarpaulins, as necessary
and to the satisfaction of the Engineer.

Disposal of Surplus Material

Spread out the excavated top soil or save it for further use and dispose of trees,
stumps, debris etc., off-sites at tipping sites, provided by BMC. Obtain licenses etc.
for use of such sites

Classify and dispose of wastes in accordance with applicable regulations, under the
Environmental Protection Act.

Remove and dispose of solids and debris from the site in accordance with regulatory
requirements.

Grade and level the site to provide adequate drainage and leave the site in a neat
and orderly condition to the satisfaction of the Engineer and in accordance with
prevailing regulations.

Do not burn debris on the project site.
Provision of Additional Selected Fill

If adequate, quantity of approved earth fill is not available at site, the contractor to
procure the same from borrows pits approved by Engineer.

END OF SECTION 02100.
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SECTION 02150 CHAIN LINK FENCING
PART 1 - GENERAL

1.01

A.

1.02

A.

B.

1.03

1.04

1.05

1.06

C.

Reference:
Section 02000 applies to and governs the work of this Section.
Work Included:

The work shall generally be carried out as per these specifications, relevant drawings
and as directed by the Engineer.

The work of this section includes, but is not necessarily limited to, the provision of: all
labour, materials, tools and equipment to carry out the following

1. Clearing and grubbing.

2. Removal and stockpiling of topsoil for future use.
3. Construction of site fencing.

Related Work:

Section 02220 - Excavation

. Division 5 - Metal work

Alternatives:
Not Applicable for this section
Submittals:

Submit drawings in accordance with Section 01007 and AS-BUILT drawings as per
Section — 01016

Codes and Standards:

The following are applicable standards established by the Bureau of Indian
Standards govern the materials and workmanship of Work under this Section:

1. 1S:2721 Galvanized Steel Chain Link Fence Fabric

Where provisions of the pertinent codes and standards conflict with these
Specifications, Drawings and Datasheets or with each other, comply with the more
stringent provision.

Use the latest issue of Standards.

PART 2 - PRODUCTS

2.01

A.
B.

General:
Comply with the product requirements outlined in this Section.

Select other materials not specifically described but required for the proper
completion of the work subject to the approval of the Engineer.
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2.02

A.

Materials:
M.S. Posts and Struts

All the M.S. posts/struts shall be free from rust, scale, cracks, twists and other
defects and shall be fabricated to the required shape and size out of the specified
sections. The posts and struts shall be conforming to relevant specifications
stipulated here-in-before under relevant sections. All the posts and struts shall be of
sizes and lengths as specified in the Tender Schedule and Drawing. The posts and
struts shall have split ends for proper fixing and shall be embedded in the cement
concrete of mix. 1:3:6 or as specified in the schedule. The exposed surfaces of the
posts and struts shall be painted with two coats of synthetic enamel paint of
approved make and shade over a coat of approved primer.

R.C.C Posts and Struts

All the posts and struts shall be of standard size as specified in drawings and
schedule. These shall be casted on suitable places/platforms in cement concrete
1:2:4 (1 cement 2 coarse sand: 4 graded stone aggregate 10 mm. nominal size) as
per relevant specifications stipulated here-in-before. The reinforcement shall be
provided as shown in the drawings, as directed by the Engineer and specified here-
in-before under relevant sections. The posts and struts shall be free from
honeycombing, cracks and other defects.

After casting, the posts/struts shall be left at the same place and cured for a
minimum period of 7 days. After 7 days curing the same shall be shifted to a levelled
ground and stacked for further curing for 14 days. After 21 days of curing only, the
posts/struts shall be transported to work site without any damage, for fixing in
position.

PART 3 -EXECUTION

3.01

A

3.02

Spacing of the Posts and Struts:

The spacing of posts shall be 3 m. centre to centre unless otherwise specified or as
directed by the Engineer, to suit the dimensions of the area to be fenced. Every 10th
posts, last but one end posts, corner posts, and posts where the level of fencing
changes in steps and end post when the fencing changes its direction shall be
strutted on both sides, or as directed by the Engineer. End posts where barbed wire
fencing is discontinued shall be strutted on one side only.

Fixing of M.S/R.C.C Posts and Struts:

Pits of size 45 x 45 x 45 cm. deep or of sizes mentioned in the drawings, shall first be
excavated centrally in the direction of proposed fencing work, true to line and level to
receive the posts. In case of struts, the pits shall be so excavated, as to receive
minimum 15 cm. concrete cover at any point of the struts to suit its inclination or as
shown in the drawing.

. The pits shall be filled with a layer of 15 cm. thick cement concrete of specified mix.

The posts and struts shall then be placed in the pits, the posts projecting to the
specified height above ground level, true to line, plumb and position, by providing
adequate supports temporarily, and cement concrete of specified mix shall then be
filled-in so that the posts are embedded in cement concrete blocks of specified sizes.
The concrete in foundation shall be watered for atleast 7 days to ensure proper
curing.
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3.03 Chain Link:
A. The chain link shall be of approved manufacture and of correct size, gauge etc. It

3.04

3.05

shall be of M.S. or G.I. as specified of approved manufacture and of required size,
gauge etc. The base materials of the wire shall be of good commercial quality mild
steel. The wire shall be circular in section, free from rust, scale, cuts, welds and other
defects and shall be uniformly galvanized if specified.

. Chain link fencing should be of 10 gauge G.I. Wire with 50mm x 50mm square

diamond pattern. The chain link fencing shall be fixed between angle framing and
M.S flat bedding, bolted with 6mm dia bolts at 300mm c/c on all four edges.

Fixing of the Chain Link fencing to MS or CC post:

The chain link of specified height of fencing shall be fixed first to the end post with
necessary G.l. approved type U clamps threaded at both the ends and G.I. nut, bolts,
washers etc. and with 6 mm. dia. full height M.S./G.l. anchor bar. After fixing the
chain link at the end post, it shall be stretched tightly and fixed to next post one after
the other by the above mentioned clamps and bars etc. leaving 50 mm. clearance
from the ground and 20 mm. clearance in the case of concrete coping at bottom to
avoid rusting. The point at the change in level of the fencing top/bottom, necessary
links shall be adjusted suitably as per the manufacturers specification or as directed
by the Company Representative. The entire chain link fence shall be painted with two
coats of synthetic enamel paint of approved make and shade over a coat of
approved primer or as specified in the item/drawing.

Method of Measurement:

The work shall be measured in accordance to IS 1200 and in running metre length of
fencing correct to a centimeter for the finished work from centre to centre of the
posts.

END OF SECTION 02150.
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SECTION 02160 CONCERTINA WIRE FENCING
PART 1 - GENERAL

1.01

A.

1.02

A.

B.

1.03

1.04

1.05

1.06

C.

Reference:
Section 02000 applies to and governs the work of this Section.
Work Included:

The work shall generally be carried out as per these specifications, relevant drawings
and as directed by the Engineer.

The work of this section includes, but is not necessarily limited to, the provision of all
labour, materials, tools and equipment to carry out Construction of site fencing.

Related Work:
Section 02220 - Excavation

. Division 5 - Metal work

Alternatives:
Not Applicable for this section
Submittals:

Submit drawings in accordance with Section 01007 and AS-BUILT drawings as per
Section — 01016

Codes and Standards:

The following are applicable standards established by the Bureau of Indian
Standards govern the materials and workmanship of Work under this Section:

1. 1S:278 Galvanized Steel Barbed Wire for Fencing

Where provisions of the pertinent codes and standards conflict with these
Specifications, Drawings and Datasheets or with each other, comply with the more
stringent provision.

Use the latest issue of Standards.

PART 2 - PRODUCTS

2.01

A.
B.

General:
Comply with the product requirements outlined in this Section.

Select other materials not specifically described but required for the proper
completion of the work subject to the approval of the Engineer.
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2.02

A

Materials:
M.S. Posts and Struts

All the M.S. posts/struts shall be free from rust, scale, cracks, twists and other
defects and shall be fabricated to the required shape and size out of the specified
sections. The posts and struts shall be conforming to relevant specifications
stipulated here-in-before under relevant sections. All the posts and struts shall be of
sizes and lengths as specified in the Tender Schedule and Drawing. The posts and
struts shall have split ends for proper fixing and shall be embedded in the cement
concrete of mix. M15 or as specified in the schedule. The exposed surfaces of the
posts and struts shall be painted with two coats of synthetic enamel paint of
approved make and shade over a coat of approved anticorrosive primer.

PART 3 -EXECUTION

3.01

A

3.02

3.03

Spacing of the Posts and Struts:

The spacing of posts shall be 3 m. centre to centre or otherwise as specified in
drawings, to suit the dimensions of the area to be fenced. Every 10th posts, last but
one end posts, corner posts, and posts where the level of fencing changes in steps
and end post when the fencing changes its direction shall be strutted on both sides,
or as directed by the Engineer. End posts where barbed wire fencing is discontinued
shall be strutted on one side only.

Fixing of M.S Struts:

Pits of size 45 x 45 x 45 cm. deep or of sizes mentioned in the drawings, shall first be
excavated centrally in the direction of proposed fencing work, true to line and level to
receive the posts. In case of struts, the pits shall be so excavated, as to receive
minimum 15 cm. concrete cover at any point of the struts to suit its inclination or as
shown in the drawing.

The pits shall be filled with a layer of 15 cm. thick cement concrete of specified mix.
The posts and struts shall then be placed in the pits, the posts projecting to the
specified height above ground level, true to line, plumb and position, by providing
adequate supports temporarily, and cement concrete of specified mix shall then be
filled-in so that the posts are embedded in cement concrete blocks of specified sizes.
The concrete in foundation shall be watered for atleast 7 days to ensure proper
curing.

Wherever the posts and struts are to be fixed on brick/block work of compound wall it
should be embedded at least 300mm below the top of the wall, with the size 300mm
(D) x 300mm(L) x 230mm or thickness of the wall in concrete block of grade M-150
or as specified in drawings.

Concertina Coils:

Concertina barbed tape wire fencing of 600mm height to be provided on top of the
compound wall.

Specifications of Concertina Barbed Tape Fencing:

Dia of coil - 600

Length of each coil - 9m

No. of spirals per coil - 80

Core Wire:

Dia of core wire - 2.5 +/-0.1mm

Tensile strength of core wire - 1500mPa(160Kg/Sgm)
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3.04

Galvanising -
Razor Blade:

Thickness of blade -
Length of each blade -
Width of each blade -
Galvanising -
Clips

Material -

No. of clips -

250 to 300 gms zinc per Sgm

0.6 +/-0.05mm

30mm

20mm including reinforcing flange of 8mm thick
160gms zinc per Sgm

Gl

min. 3nos. per coil

The concertina fencing shall be supported by min. 3 nos. of reinforced barb tape wire
passing through MS angle posts provided on top of the compound wall. The
concertina fencing shall be coated with first quality synthetic enamel paint of

approved colour.

Method of Measurement:

The work shall be measured in running metre length of fencing correct to a
centimeter for the finished work from centre to centre of the posts.

. The rate shall include the cost of labour and materials involved in all the operations

described above including the cost of barbed wire, turn buckle, straining bolts, bolts
and the nuts/U clamps including excavation and foundation concrete or as specified

in item description for the work.

END OF SECTION 02160.
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SECTION 02220 EXCAVATION
PART 1 - GENERAL

1.01

A.

1.02

A.

1.03

1.04

1.05

1.06

Reference:
Section 02000 applies to and governs the work of this Section.
Work Included:

Excavation work required for this Contract includes, but is not necessarily limited to:

1. Excavation for footings, foundations, underground structures and slabs on
grade

2. Trenching for interconnecting piping, rising mains, bypasses and electrical
conduits

3. Excavation for manholes and miscellaneous chambers

4. Over-excavation to remove unsuitable material

5. Temporary excavation for shoring

6. Excavation for drainage and dewatering

7. Excavation of material from borrow site

8. Disposal of surplus and rejected excavated material and rock

9. Excavation of existing asphalt and concrete

10. Lighting for excavation

Related Work:

The following related work is covered elsewhere in the contract documents:

1. Section 02720 - Roads & Paving

2. Section 02100 - Site Preparation

3. Section 02221 - Backfilling and Filling

4, Section 02600 - Rising Main and By-Pass

5. Division 3 - Concrete Work

6. Division 15 - Pipes

7. Division 16 - Electrical

Alternatives:
Not applicable for this Section
Submittals:

Submit excavation plan in accordance with Section 01007

. Provide laboratory test reports of backfill soil, including sieve analysis, specific

gravity, plastic limit and optimum moisture content. Also submit testing schedule to
ensure uniformity of material supplied.

Standards and Codes:

The applicable standards established by the Bureau of Indian Standards govern the
materials and workmanship employed in the manufacture of all equipment/items.

1. IS: 3764 - Safety Code for Excavation Work

2. IS: 6313 (Part 2) - Anti-Termite Measures in Buildings -
Pre-Construction Chemical Treatment.
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3. IS: 3385 - Code of Practice for measurement of
Civil Engineering works
4, IS: 2720 - Part Il - Determination of Moisture
Content

B.

1.07

- Part VIl - Determination of Moisture
Content Dry Density relation using light
compaction

- Part VIII - Determination of Moisture
Content Dry Density using heavy
compaction

- Part XXVIII - Determination of Dry
Density of soils, in place, by the sand
replacement method

- Part XXIX - Determination of Dry
Density of soils, in place, by the core
cutter method.

Where provisions of the pertinent codes and standards conflict with these
Specifications, Drawings and Datasheets or with each other, comply with the more
stringent provisions.

Use the latest issue of Standards.
Classification of Excavated Material:

The following general classification of excavated material applies to this Contract:

1. Topsoil - material overlying the silt, clay and silty clay strata. Topsoil contains
organic substances.

2. Silt, Clay and Silty Clay - inorganic materials overlain by topsoil.

3. Silty Sand and Gravel - inorganic deposits overlying bedrock formation. May
contain boulders large enough to be classified as Rock.

4. Rock - bedrock formation lying in solid horizontal or inclined beds, and

boulders measuring 0.40 m® or more in volume
5. Other Materials:

a) Soft or disintegrated rock, which can be loosened by picks or
excavating machinery.

b) Debris such as construction materials, cinders, ashes, garbage,
refuse, equipment, trees or tree stumps and other materials unsuitable
for foundations.

c) Miscellaneous inclusions such as asphalt, concrete, bricks, steel,
wood, etc.

PART 2 - PRODUCTS

2.01

A.

B.

General:

Provide sheeting or sheet-piling and shoring or bracing in open cut to the satisfaction
of the Engineer as per Section - 02400.

Provide fences or barricades etc as required for safety.

The Engineer may order all or any part of the Work to be stopped until an acceptable
material is furnished and the condemned material replaced.
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PART 3 - EXECUTION

3.01

A.

3.02

B.

General:

Complete excavations to the necessary depths as shown on the Drawings.
Construct slabs and footings on undisturbed ground, unless otherwise required by
field conditions or noted on the Drawings.

Slope earth banks created by excavating at sufficient angle to prevent sliding or
caving in. If necessary to protect adjacent structures, for safety, for dewatering
operations, to expedite the work or for other reasons as deemed necessary by the
Engineer, supply and install caissons, cofferdams, sheet-piling, underpinning, well
points and/or pumps to the satisfaction of the Engineer.

Provide, and maintain necessary fences and barricades before and during
excavation work.

Remove water and material of any nature from the excavations that could interfere
with construction work and safety.

Where the bearing value of the subgrade is determined by the Engineer to be
unsuitable, over-excavate to the depths as directed by the Engineer.

Trench Excavation:
General:

1. Be responsible for maintaining the stability of the excavations by employing
suitable construction methods including, but not limited to, sheeting, shoring,
and dewatering.

2. Excavate for utilities by open trench unless otherwise specified or shown on
the Drawings.

3. Contractor shall provide sufficient number of wardens to maintain smooth flow
of traffic during execution of work for pipeline

4. No separate payment will be made for dewatering in trenches/excavation

5. Barricading shall be done as per the circular no.MGC/F/6342 dated
05.05.2018 or any revision thereof.

Maximum Length of Open Trench:

1. Except by permission of the Engineer, ensure that the maximum length of
open trench is 30 metres or the distance necessary to accommodate the
length of pipe installed in a single day, whichever is the greater. The distance
is the collective length at any location and includes open excavation, pipe
length and appurtenant construction and backfill that have not been
completed.

C. Maximum and Minimum Width of Trench:

1. Unless otherwise shown on the Drawings or approved by the Engineer,
ensure that the minimum and maximum width of pipe trench (except for
corrugated metal pipe) permitted at the height of 300 mm above the top of the
pipe is as follows:

a) Minimum trench width for a single pipe:

i. For pipes with inside diameter of 900 mm or less: allow
300 mm on each side of the outside diameter of the pipe or
760 mm, whichever is greater, plus allowance for any shoring.
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3.03

3.04

ii. For pipes with inside diameter larger than 900 mm: allow
500 mm on each side of the outside diameter of the pipe, plus
allowance for any shoring.

b) Minimum trench width where multiple pipes are laid side by side:
300 mm between the trench wall and the edge of the pipe, closest to
the trench wall, on both sides of the trench or 1000 mm, whichever is
greater, plus allowance for any shoring. Allow a minimum distance of
300 mm between adjacent pipe walls.

C) Maximum trench width, including an allowance for shoring: 700 mm
greater than the minimum width specified above, for pipes 450 mm
diameter and larger; and 400 mm greater than the minimum width
specified above for pipes 400 mm diameter and smaller.

If the maximum trench width, as measured at 300 mm above the top of the
pipe, is exceeded, provide additional bedding, another type of bedding or a
higher strength of pipe.

Depth of Trenches:

1.

Excavate trenches to provide a uniform and even surface at the depth and in
the shapes required for the foundations of the pipes, appurtenances and their
bedding as shown on the Drawings and as specified. If the trench is
excavated below the required level, fill the excavation to the correct level with
approved fill, concrete or other approved material to the satisfaction of the
Engineer.

Where, in the opinion of the Engineer, the soil at the bottom of the excavation
does not afford a satisfactory foundation after dewatering as specified has
been carried out, excavate the trench to such increased depth as the
Engineer may direct and bring the bottom of the trench to the required level
with an approved material to the satisfaction of the Engineer.

Lighting for Excavation:

In public areas, provide sufficient lighting at night for excavations, trenches,
obstructions, materials etc taken, kept or deposited in connection with the work, in
order to guard against any damage or danger to traffic. Take all precautions to keep
all the lamps lit for the whole night for the guidance of traffic in the following manner:-

1.
2.

w

All lamps must be kept at a height of 1m to 1.25m.

Provide red lamps at the corners of excavations. Provide white or yellow
lamps in other locations.

If the intermediate space happens to be at a junction of roads, use red lamps.

Space lamps across the direction of traffic at a distance of not more than
2.0 m apart.

Space lamps along the line of traffic at not more than 15m apart.

In case of a small excavation or pot-hole, place a barrel over the excavation
or over the excavated portion with a red lamp on it.

To take such other measures as may be directed by the Engineer from time
to time for the safety of traffic.

Excavations and other works in public areas shall be properly fenced to prevent
inadvertent access.

Excavation for Structures:

135



Ghatkopar Influent Pumping Station Tata Consulting Engineers Limited
General and Technical Specifications Brihanmumbai Municipal Corporation

A. Excavate for footings, foundations and basement walls, floor pits and other

3.05

3.06

3.07

subsurface construction making due allowance for construction of formwork, bracing,
shoring and supports and pumping and drainage systems.

Remove from the excavation material that the Engineer deems unsuitable for
foundations, including material that sloughs off the sides of the excavation. Maintain
the bottom of the excavation firm and dry and acceptable to the Engineer.

Except where over excavation is specified (eg for removing unsuitable material),
ensure that machine excavation for base slabs and footings does not extend closer
than 50 mm to the finished sub grade. Trim the finished subgrade evenly and remove
loose materials.

Fill voids between the limits of excavation and the neat lines of the underside of
structures with fill concrete, except where otherwise specified. Be responsible for
excavations that exceed the limits authorized by the Engineer.

Where the bearing value of the sub grade is determined by the Engineer to be
unsuitable, excavate to the depth directed by the Engineer.

Protection of Structures and Utilities:

Take the necessary precautions to protect existing or newly constructed works. If
undermining should occur, correct the undermining by breaking out and repairing the
existing structure and/or replacing the disturbed foundation material with fill concrete,
grout, sand, etc as may be directed by the Engineer. This applies also to electrical
cables, piping and appurtenances already constructed in the area, whether above or
below ground or which appear within the trench.

In case of damage of any kind, including settlement or lateral movement of adjacent
structures, utilities or surface features as a result of the Work, immediately rectify
such conditions and any resultant damage to the satisfaction of the Engineer.

Dewatering of Excavations:
Refer to Section - 02530 - Dewatering.
Stockpiling and Disposal of Excavated Materials:
Stockpiling:
1. Separate excavated materials into the following groups:
a) Approved topsoil
b) Approved silt-clay or sand-gravel materials
c) Approved fill
d) Rejected topsoil and rejected silt-clay or fill materials
e) Rock
f) Other material

2. Stockpile excavated materials separately in locations within the construction
site to the approval of the Engineer.

3. Material excavated from trenches may be stockpiled beside the trench within
the provisions herein set out. Deposit excavated material on one side of the
trench only, unless otherwise directed. Remove, dump, spread and re-grade
any excess material remaining after backfilling of trenches as directed by the
Engineer.
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4, Do not stockpile excavated material immediately adjacent to trenches if a
safety hazard is created.

5. Control the stockpiling of material removed from trenches in such a manner
that prevents water from flowing into the excavation.

6. Do not obstruct surface drainage. Provide means whereby storm and waste
waters are diverted into existing gutters, other surface drains, or temporary
drains.

7. Stockpile contaminated soils and suspected contaminated soils separately

3.08

3.09

3.10

from the soils to be re-used for backfill as directed by the Engineer. Stockpile
contaminated soils on ground sheets and cover with tarpaulins as directed by
the Engineer.

8. Rock/soil excavated shall be stacked properly as directed by the engineer. As
a rule, all softer material shall be laid along the Centre of the heaps, the
harder and more weather resisting materials forming the casing on the sides
and the top. Excavated soft rock or hard rock shall be stacked separately.

Disposal:

1. Dispose off site, waste rock, rejected excavated material and surplus
excavated material that will not be required for be used in backfilling,
spreading, repairing and restoration, except as noted otherwise in the
Contract Documents, to the satisfaction of the Engineer.

2. The Engineer shall determine what material is suitable or unsuitable for re-
use.

3. Dispose of rejected or contaminated soils off-site at properly licensed facilities
in conformance with applicable regulations.

4, Any spills or deposits on public roads and other areas shall be promptly
cleaned up.

Soil Investigations:

Where soil tests have been carried out, the soil boring logs are shown on the relevant
drawings for guidance only.

. The Contractor is explicitly warned that that the number of tests carried out are

limited and any inferences drawn from the logs shown on the Drawings and the
preserved samples together with any extension of the results obtained from one or
more tests at any site to the entire site shall be deemed to be based on his own
judgment and at his own risk.

Utilities Protection

All utility lines and structures not dealt with in Section 02100, whether indicated on
the Drawings or not, which remain in service shall be protected by the Contractor
from any damage likely to result from his operations.

. Where damage is likely to result from his operations, a utility shall be relocated with

the approval of the Engineer and the utility authority. If any utilities not shown on the
Drawings are encountered, the Contractor shall immediately convey the information
to the Engineer before proceeding further. Any damage to any utility resulting from
the Contractor’s operations shall be repaired at the Contractor’s expense.

Joint Building Survey

Prior to the start of construction, carry out a joint survey of the conditions of the
structures together with the Engineer and the occupiers of the structures or their
authorised Engineer to prevent any dispute regarding the extent of damage and / or
deterioration of the structures.
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B. Carry out a joint survey of the same premises during the course of construction, to
keep a vigil on the structures and observe the effect of site operations.

C. Make good any damage or deterioration of the structures caused by construction
operations.

D. Carry out a final joint survey of the premises on the completion of the work. Any
damage and/or deterioration of the structures or any elements of the same shall be
made good by the Contractor. The Contractor shall indemnify and save the
Corporation harmless from any claims, expenses etc arising out of the execution of
the contracted work.

E. The survey shall be a detailed survey of each and every premises in the vicinity of
the work site and shall include mapping of existing cracks, crevices, deterioration and
deformation of individual structures.

3.11 Excavation in Rock:

A. This includes material which is required to be excavated by use of pick axes, crow
bars or by chiseling or by wedging or any other rock quarrying method including
using pneumatic or hydraulic tools or breakers including hydraulic splitters. Blasting
is not permitted.

3.12 Removing Surplus Excavated Material:

A. Surplus soil, stones, boulders and other materials shall be removed from site.

B. Surplus excavated material shall be cleared from public roads immediately so that
the public are not inconvenienced in any way.

C. Boulders and rocks got during excavation shall be properly tested for their properties
in laboratories. The report for the same shall be submitted to BMC and after
clearance from BMC the boulders and rock shall be disposed off from the site.

3.13 Anti Termite Treatment

A.

Refer Section 02810.

END OF SECTION 02220.

138



Ghatkopar Influent Pumping Station Tata Consulting Engineers Limited
General and Technical Specifications Brihanmumbai Municipal Corporation

SECTION 02221 BACKFILLING AND FILLING
PART 1 -GENERAL

1.01 Reference:

A. Section 02000 applies to and governs the work of this Section.
1.02 Work Included:
A. The backfilling and filling work includes, but is not necessarily limited to:

1. Backfilling for structures and filing to attain the grades indicated on the
Drawings;

2. Backfill of demolished areas/structures;
3. Trench backfilling;
4. Rough and finish grading.

1.03 Related Work:

A. Section 02220 - Excavation

B. Section 02400 - Sheeting, Shoring and Bracing
C. Section 02480 - Landscaping

D. Section 02720 - Roads and Paving

E. Section 02600 - Rising Main and Bypass

F. Division 15 - Piping

G. Division 16 - Electrical

1.04 Alternatives:
A. Not Applicable for this section
1.05 Submittals:

A. Contractor proposes to use on site soils fill or backfill, have the soils tested for
conformity to these specifications. Submit test results to the Engineer.

1.06 Codes and Standards:

A. The following are applicable standards established by the Bureau of Indian
Standards govern the materials and workmanship of Work under this Section:

1. 1S:3764 Safety code for Excavation Work
2. 18:2720 Part Il - Determination of Moisture Content
Part VIl - Determination of Moisture Content Dry Density

relation using light compaction

Part VIII - Determination of Moisture Content Dry Density
using heavy compaction.

B. Where provisions of the pertinent codes and standards conflict with these
Specifications, Drawings and Datasheets or with each other, comply with the more
stringent provision.

C. Use the latest issue of Standards.
PART 2 — PRODUCTS
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2.01 General:
A. Ensure that fill material is free of rubbish, roots, wires, cans or debris of any sort

2.02

B.

C.

including deleterious material. Boulders, rock or concrete fragments over 100 mm in
size are not suitable backfill material. The fill material is subject to the approval of the
Engineer.

Materials:

Approved fill: to consist of suitable soil or granular material that has been removed
from the excavated areas, designated borrow areas, or that has been hauled from an
approved off-site source. Ensure that this material is acceptably dry, free from roots,
large stones, boulders or large broken rocks, refuse, vegetable matter, topsail, silt or
debris.

Approved Granular Fill: suitable granular material meeting the requirements of the
standard specification and with a maximum stone size of 100 mm.

Other Materials: select all other materials, not specifically described but required for
proper completion of the work of this Section, subject to the approval of the Engineer.

PART 3 - EXECUTION

3.01

A.

m

General:

No foundation shall be permitted on backfilled soil. Wherever such foundation on
backfill is unavoidable, the contractor shall obtain specific permission of the Engineer
and carry out the work strictly according to his instructions

Place materials that are to be compacted in layers not thicker than 300 mm, loose
depth, and of the proper moisture content before compacting, to facilitate obtaining
the prescribed compaction.

Remove temporary planking, formwork etc as backfiling progresses to avoid
formation of voids.

Ensure that excavated foundations are inspected and approved by the Engineer
before proceeding with further work, including placing of skim coat, bedding,
reinforcement steel etc.

Make grades and lines as indicated on the Drawings. The Engineer reserves the
right to make minor adjustments to the lines and grades or revisions where
necessary, to correct any discrepancy, accommodate piping runs, etc.

Slope areas to avoid pooling of water.

G. Repair damage and correct deficiencies that may result from the settlement of

3.02

backfilled areas.

Foundation Bedding:

Unless otherwise specified, construct new concrete foundation floors and base slabs
on the bedding as shown on the Drawings.

Compact the bedding material, except for clear crushed stone, by mechanical means
at optimum moisture content to value of 98% Standard Proctor Maximum Dry Density
(SPD) .

. Where indicated on the Drawings, install perforated under drains with risers and flap

gates in granular trenches, below the foundation bedding.
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D.

3.03

If required, backfilling may have to be carried out with local sand, the sand used shall
be clean, sharp, angular, hard and durable, free of clay, mica and soft flaky pieces
and free from other impurities. Sea sand shall not be used. All sands must be well
washed and cleaned before use. Medium grain sand shall be used.

Sand shall be kept flooded with water for 24 hours to ensure maximum consolidation.
Any temporary work required to contain sand under flooded condition shall be to the
Contractor’s account. The surface of the consolidated sand shall be dressed to the
required level or slope. Construction of floors or other structures on sand fill shall not
be started until the Engineer has approved the fill.

Prior to placing of any foundation, the Contractor must carry out in-situ plate load test
to demonstrate that the soil bearing capacity exceeds the value prescribed in the
drawings to the satisfaction of the Engineer.

Dry Rubble Stone Packing for Foundation-

1. Rubble used for packing under floors, foundations etc shall be hard and durable
rock, free from veins, flaws and other defects. The quality and size of the rubble
shall be subject to the approval of the Engineer.

2. Rubble shall be hand packed as directed by the Engineer. They shall be laid
closely in position on the sub-grade. All interstices between the stones shall be
wedged in with smaller stones of suitable size, well driven to ensure tight packing
and complete filling of interstices. Such filling shall be carried out simultaneously
with the placing in position of rubble stones and shall not lag behind.

3. Interstices shall be filled with small stone chips and hard clean sand and well
watered and rammed.

Backfilling against Walls:

Unless otherwise specified on the Drawings or approved by the Engineer, ensure
that the period of time after which the Contractor may place backfill against or on top
of any cast-in-place structures is greater than or equal to the time periods as shown
in the table below:

Operation Location

Against Sides of Structures | On Top of Structures

Placement of Loose Backfill | 5 days 21 days

Compaction of Backfill 7 days 28 days

B. Observe any special backfilling requirements or materials, such as those for sub-

drain and perimeter drain filters and insulation/expansion material where specified
and/or shown on the Drawings.
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C. Use approved granular fill, as specified, as backfill around the walls of the structures,

3.04

3.05

to the extent as shown on the Drawings. Place the fill in maximum 150 mm layers
loose depth and compact by mechanical means to a value of 100% SPD, unless
otherwise indicated on the Drawings. Do not use heavy compaction equipment
within 3 m of new walls. To achieve the specified degree of compaction, bring the
moisture content of the material up to the optimum level and ensure that the moisture
content does not exceed this optimum by more than 2%. Bring the backfill up to
within 600 mm of finished grade elevation. For the remaining fill, use approved fill
and topsoil, as required for site grading, unless otherwise specified. Place backfilling
in road and paving areas to within 750 mm of the surface and then complete using
road construction materials as specified.

Where walls are waterproofed on the exterior, or where expansion material has been
placed, place backfill by hand against walls to prevent damage to the waterproofing
membrane. Should any damage to waterproofing occur, re-excavate such areas and
repair the membrane or coatings to the satisfaction of the Engineer.

Where fill is required on both sides of a wall, foundation or culvert, deposit it layer for
layer at each side, alternately.

Backfilling of Piping and Electrical Conduit Trenches:

Proceed with backfilling of pipe and conduit trenches as specified in the Drawings, as
soon as practicable. Do not backfill pipe that is to be tested, except for bracing
purposes, until testing has been completed to the satisfaction of the Engineer.
Where concrete thrust blocks are used, allow sufficient time for the concrete to obtain
adequate strength before testing and backfill.

Backfill starts at the top of the bedding above the pipe or conduit. All materials below
this elevation are considered as bedding. Refer to Section 02600.

Backfill for cast-in-place piping, appurtenances or structures such as manholes starts
at the subgrade for the structure. Ensure that the backfill is brought up
simultaneously and equally on all sides of the structure.

. Exercise care during backfill operations to prevent damage or dislodging of pipe and

conduit. Should any damage occur, correct damage or dislodging of pipe or conduit
to the satisfaction of the Engineer.

Backfill trenches in the general site area (except in road, parking and walkway areas)
using approved fill to the underside of the topsoil or finished grade as required in
layers not exceeding 300 mm in loose depth. Compact in layers to 98% SPD.

Backfill buried electrical conduit and other utilities as indicated on the Drawings and
similar to that specified for piping.

Where it has become necessary to excavate beyond the limits of normal excavation
lines to remove previously unknown boulders or other interfering objects, backfill the
remaining voids to the approval of the Engineer.

Roads and Paved Areas:
Refer to Section 02720

Bring the backfill in areas under roads and paved areas to the underside of the sub-
base using approved granular fill. Compact in layers of 150 mm to 98% SPD. In
areas adjacent to structures, thinner layers may be required to suit lighter compaction
equipment.
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C.

3.06

3.07

3.08

In road cut sections, excavate unsuitable material (silt, humus, topsoil etc) and
replace it to the level of the sub-base with approved granular fill. Ensure that the
minimum excavation in cut sections extends to the depth of the road base as shown
on the Drawings. Where directed by the Engineer, due to excessive thickness of
unsuitable material, over-excavate in cut sections to a maximum depth of 900 mm or
as otherwise directed.

Site Grading:
General:

1. Grade the site to the elevations indicated on the Drawings with due allowance for
topsoil and turfing, or as directed by the Engineer. Ensure that the ground
slopes away from structures in the immediate vicinity of structures.

2. Have the site grading approved by the Engineer before proceeding with
landscaping. Provide drainage to an outlet point without ponding.

3. Place fill for site grading in 300 mm layers and compact to a value of 98% SPD.
Additional Fill for Site Grading:

1. Supply necessary additional fill material that may be required to raise the new
site grades above the existing grades, as indicated on the Drawings.

2. Procure additional material required from the borrow site or other approved
source and deliver to the site. Use approved fill as specified.

. Ditches and Swales:

1. Trim, grade and slope ditches (normal trench) and swales (low tract of land when
moist or marshy) as shown on the Drawings, to the satisfaction of the Engineer.

Settlement Repairs:

During the specified period of maintenance, make good damage to walkways, roads,
turfed areas etc due to settlement of backfiled areas upon notification by the
Engineer.

Should the Contractor fail to carry out any necessary remedial work within two
working days after receiving written instruction from the Engineer, the BMC may
carry out the work and deduct the cost incurred from payments to the Contractor.

Compaction

The compaction of backfill shall be a controlled operation using the optimum moisture
content as determined by the soil test reports and achieved where necessary by the
addition or removal of water, followed by adequate mixing to ensure uniform moisture
content. The dry density achieved shall not be less than 95% of the maximum dry
density as determined by the Standard Proctor Test as per IS 2720 (Part VII) or a
higher value if one is specified in particular circumstances.

Specification for compaction of fill in embankments constructed for particular
functions are shown on the drawings.

END OF SECTION 02221.
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SECTION 02400 SHEETING, SHORING AND BRACING
PART 1 - GENERAL

1.01

A

1.02

A

1.03

mmoow >

1.04

1.05

1.06

Reference:
Section 02000 applies to and governs the work of this Section.
Work Included:

The provision of all materials, labour, tools and equipment necessary and all work
done on and off the site to provide in a satisfactory, effective and workmanlike
manner, all necessary sheeting, shoring and bracing indicated, required or ordered
by the Engineer

Supply and install piling, diaphragm walls, bracing, shoring and dewatering systems
(specified in section 02530) to adequately protect existing buildings and facilities and
to maintain excavation required for the construction of facilities.

Responsible for the adequacy of the piling, diaphragm walls, bracing, shoring and
dewatering of the site to maintain safety and prevent damage to existing buildings,
facilities, excavation, and new construction. The configuration of the proposed
shoring and bracing shall be reviewed by the Engineer. Such approval shall however
signify only the acceptance of the methods proposed and the responsibility for their
structural adequacy and the degree of safety provided shall remain with the
Contractor.

Related Work:

Section 02200 - Excavation
Section 02221 - Backfilling
Section 02530 - Dewatering
Section 02600 - Rising Main
Division - 15

Division - 16

Alternatives:
Not Applicable for this section
Submittals:

Contractor shall submit to the Engineer a detailed construction procedure prior to
commencement of work, along with the drawings of the proposed shoring, strutting
and bracing.

Submit to the Engineer, every four weeks, a signed and sealed construction
report detailing the load tests and changes/remedial work to shoring/piles.

Codes and Standards:

The following applicable standards established by the Bureau of Indian Standards
govern the materials and workmanship of work under this Section:

1. IS 3764 - Safety code for Excavation Work
2. 1S 1641 and 1642 - Fire Safety of Building Code of Practice

3. National Building Code — Latest revision
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Where provisions of the pertinent codes and standards conflict with these
Specifications, Drawings and Datasheets or with each other, comply with the more
stringent provision.

Use the latest issue of Standards.
Quality Assurance:
Employ appropriately experienced personnel to direct field work.

Retain a professional engineer responsible for the shoring/sheet pile design to review
the installation, maintenance and removal of the shoring/piles and provide a report to
the Engineer on the findings.

Existing Conditions:

Boring logs of soil tests if provided ,it is in good faith and are reasonably indicative of
the conditions existing at the site of the tests.

Any conclusions drawn from the soil test reports however, shall be the responsibility
of the Contractor.

Contractor shall be afforded the opportunity to inspect indexed samples preserved by
the Engineer.

Ensure that all excavations exceeding 0.6m depth are supported or excavated with
stable side slopes. Where conditions which are inconsistent with the safety of
personnel required to work within the excavated area are encountered, such
excavation shall be sheeted or shored as required to provide adequate safety.

If the Contractor fails to provide safety measures, the Engineer shall order the
Contractor to provide same within the terms of the Contract, at no extra cost to the
BMC.

Damage to new or existing structures or utilities in place arising out of inadequate
protection shall be repaired at the Contractor’'s expense and to the approval of the
Engineer.

The Contractor’s attention is specially drawn to the necessity for a thorough study of
the site and soil conditions, groundwater levels and other relevant factors, particularly
in the case of the wet wells, incoming sewer connections and force mains before
deciding on the necessity or otherwise of sheeting, shoring and bracing and if
provided, the adequacy of same.

The Contractor shall locate existing facilities in service, if any, and avoid sections that
may interfere with driving sheeting. If such avoidance is not possible, the Contractor
shall relocate the facility as required to clear the interference. Any action proposed in
such circumstances shall have the prior approval of the Engineer.

Excavations shall be dewatered to the satisfaction of the Engineer in accordance with
the requirements of Section 02530.

Take photographs and notes on the condition of the excavation before and after the
shoring. Submit two sets of these records to the Engineer.
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1.09 Design Parameters:

A. Design systems based on recognized geotechnical and structural theories and
principles for all applicable lateral pressures from soil and groundwater, including
unsymmetrical surcharge loads from construction operations. Coordinate the design
of the sheet piling system with the design of the dewatering system.

B. Ensure that bracing is fully effective at all stages of construction. Pre-stress bracing,
if required, to control deflection to limits specified.

C. Design temporary supports for existing structures and/or utilities to safely resist all
loads including construction operations.

1.10 Performance Requirements:

A. Construct a sufficiently watertight system suitable for the geotechnical conditions
encountered.

B. Prevent destabilization of sub-grade, displacement and/or settlement of existing
structures/foundations, or damage to any structure and/or works.

C. Prevent disturbance, displacement or damage, to sides and bottom of excavation, to

new and existing structures, pipelines, utilities, roads, embankments, etc at any stage
of construction of the works.

PART 2 - PRODUCTS

2.01

A

2.02

Steel Pilling and Shoring Materials:

Steel sheet piles shall conform to the requirements of IS 2314 and the steel for walls,
struts braces and tie rods shall comply with IS 226. Any materials subsequently to be
incorporated into the permanent works shall be new.

Piles shall be of the types and sizes indicated in the approved shop drawings and
shall be of a design that provides continuous interlocking throughout their entire
lengths.

Standard handling holes shall be provided located approximately 100 mm below the
top of each pile unless otherwise specified. All nuts, bolts, high-strength bolts, rivets
and welding shall comply with the relevant Indian Standards.

The minimum compressive strength of concrete in contiguous caisson walls: 20 MPa
at 28 days.

Reinforcement to comply with IS 432 — 1982, IS 1786 — 1985.
Timber Shoring:

If the Contractor elects to use timber shoring for trench and structure excavations he
shall provide details of the shoring he proposes to adopt, taking into consideration
the nature and condition of the soil to be excavated and the depths to which the
excavations are to be carried.

The quality and strength of the timber and the cross-sectional details and spacing of
the shoring, walling and struts together with the calculations, where required or
demanded by the Engineer, demonstrating the structural adequacy of the proposed
shoring and timbering shall be included in the submittals.

Tie-back anchors are to be provided as required.

Select other materials not specifically described but required for the proper
completion of the work under this Section.

PART 3 - EXECUTION
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3.01 General:

A. Piling shall be accurately located and driven to the required depths.

B. Ensure that piles are plumb and true to line with each pile interlocking with the
adjacent pile throughout its entire length.

C. Frames, temporary walls templates, guide-frame and bracing as are necessary shall
be installed to guide and support the sheet piling in correct position and alignment.

D. The choice of specific construction procedure appropriate for any works or phase
thereof shall be the Contractor’s responsibility.

E. The procedure adopted shall meet the requirement of the works and specific
procedures adopted such as construction methods, shoring, sheet piling, bracing,
dewatering etc. are at the option of the Contractor.

F. Be responsible for all setting out with reference to the site survey.

G. Be responsible for repairs to the adjacent properties as a result of damage caused by

z

the installation of caissons, shoring, etc.

Install piles and lagging in accordance with the submitted layout and detail drawings
and as directed by the engineer responsible for the shoring design. Ensure that
soldier piles are continuous to the top of the excavation.

Ensure that the construction procedure detailed on the drawings determines the
sequence of construction.

Ensure that splices in walers develop the full strength of the member in bending,
shear and axial compression. Furnish walers with openings in web to suit diameter,
as well as 25 mm diameter air relief holes at 600 mm. If bracing members such as
walers etc are to be removed during construction, ensure that the timing and
procedure of removal do not induce stresses in permanent structures or in steel
sheet piling or bracing members in excess of those allowed by applicable codes.

Consolidate or remove loose material at the bottom of holes for soldier piles.

Use steel liners or bentonite slurry to prevent cave-ins during the installation of
caissons.

Ensure that there are no cavities behind underpinnings.

Withdraw all temporary cribbing subjected to rot or deterioration before placing of the
backfill.
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3.02 Driving:
A. Piling shall be driven by approved methods in such manner as not to subject the piles

3.03

to damage and to ensure interlocking throughout the length of each pile.

Pile hammers shall be of the size and type needed to achieve the required
penetration with the minimum damage to the piles.

Hammers shall be maintained in proper alignment with the piles during driving by use
of suitable leads or guides. A protective driving cap of approved design shall be
used, as required, to minimize damage to tops of piles.

Unless with the Engineer’s approval, pile driving shall be done without jetting.

The piles shall be driven plumb and if the sheet piling goes progressively out of
plumb, corrective steps shall be taken. If necessary, they shall be withdrawn and re-
driven so that no part of any pile is more than 75 mm from the design location of the
bulkhead alignment on completion of the work.

Piling shall be driven in stages. No sheet pile, or pair of piles if driven in pairs, shall
be driven more than one-third its length before the adjacent sheet pile is set.

Replace piling that is damaged. Withdraw piling driven more than one third its length
before the adjacent sheet pile is set. Piling that is damaged or driven without
interlocking shall be withdrawn and re-placed.

The Engineer is empowered to order withdrawal if he has reasonable grounds to
suspect damage. Any encroachment of piles upon plain concrete piles shall be
sufficient grounds for withdrawal and replacement.

If obstructions are encountered during driving, the piles in question shall be driven at
least to the specified refusal driving resistance after adjacent piles have been set and
driven. However, the number of sheet piles permitted to be driven short of the
required depths shall be limited in the field by the Engineer, and if so directed, the
Contractor shall remove obstructions encountered by whatever means found
necessary, at no extra expense.

Splices shall be avoided if practicable, but where unavoidable shall be designed to
develop the full strength of the piling.

Detailed drawings of the proposed splices shall be approved prior to execution,
extreme care shall be exercised to align the spliced sections so that the axis of the
pile will be straight and that the interlocks of the piles shall form a straight, smooth
and continuous groove.

Driving Resistance

Steam, air or diesel hammers shall be provided with a rated energy not less than the
hammer manufacturer's recommendation for the total weight of pile and the type of
subsurface material to be encountered. The Engineer may require the Contractor to
change the hammer in use to obtain the required minimum penetration.

Piling shall be driven to the specified depths as per the approved Shop Drawings to
such depth as may be required to provide the degree of protection needed.
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3.04 Pre-stressing Tie Rods

A. All tie rods shall be pre-stressed to minimum of 10 percent of their design load. The
Contractor shall submit to the Engineer for his approval the proposed procedure for
pre-stressing tie rods.

3.05 Site Drainage

A. If required the Contractor shall provide a drainage trench around the sheeting to

carry away water collected therein.
3.06 Maintenance:

A. Maintain temporary shoring, sheet piles etc until no longer required.

B. Protect soil behind shoring, sheet piles etc from collapses.

C. Monitor shoring, sheet piles etc so that movement in any direction does not exceed
15 mm. If excessive movement occurs, carry out remedial work required to prevent
further movement as directed by the Engineer at no additional cost to the BMC.

3.07 Removal:

A. Remove temporary shoring, sheet piles etc when no longer required and permanent
structures can support the design loads. Make good walls and slabs at the
penetrations to match adjacent work.

B. Remove caisson walls, soldier piles and lagging a minimum of 1.2 m below the final
grade elevation, as soon as the permanent structures can support the design loads.

3.08 Records:

A. Maintain accurate records of the design, construction and monitoring of the
temporary shoring, sheet piles etc. Ensure that progress records are made available
for review at the work site. Submit two copies of records to the Engineer at the end of
the project.

B. The records for each soldier pile to include data on pile size, location and bottom
elevation; splice details and location; any deviation and in what direction; and
augured hole diameter and bottom elevation.

C. The records for each tie back anchor to include data on the size, anchor length,
location, free length, maximum applied load, creep or failure under applied load and
lock off load.

D. The records for the shoring to include data on design, location and bottom elevation;
any deviation and in what direction; and remedial work (if any).

3.09 Monitoring:
A. Locate soldier piles from a reference line and accurately measure the vertical and

lateral movements at the top and lower stress points of the piles to monitor the
structural behaviour of the shoring system at the following times:

1. Prior to excavation.
Prior to installation of tie backs.
One day after stressing the tie backs.

At completion of the excavation.

o M N

At two week intervals following the completion of the excavation.
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3.10

Tie-Back Anchor Load Test:

Before installing the tie-backs, install a special test tie-back with 33% less anchorage
length or 50% stronger tendon and load test the anchor zone to twice the design
bond stress. Apply load in six equal increments and maintain full test load for 12
hours before reducing to the working load. Record pile movements, tie-back
elongation and creep loss for each increment of load and the creep during the 12
hours following full test load. The tested anchorages are considered adequate if they
can maintain the test load without significant creep loss over 12 hours.

Properly calibrate jacks for preloading at the start of the work and at regular intervals
to the satisfaction of the Engineer.

Proof load all tie-backs to 1.33 times the working load and hold for 15 minutes before
reducing to working load and lock off. Notify the Engineer if a tie-back fails to hold
the proof load or it creeps excessively.

Fill in remaining voids in the soil surrounding the anchor with grout after successfully
preloading the tie-backs.

Promptly submit to the Engineer, the test results complete with the signature and
seal of the licensed professional engineer responsible for the shoring design.

END OF SECTION 02400.
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SECTION 02480 LANDSCAPING

PART 1 - GENERAL

1.01

A.

1.02

A.

1.03

1.04

1.05

1.06

1.07

C.

Reference:

Section 02000 applies to and governs the work of this Section.
Work Included:

Landscaping includes, but is not necessarily limited to:

1. Fine grading and preparing sub-base to the elevations.
2 Supply and placement of topsoil and fertilizer.

3. Supply and application of seed.
4

Supply and planting of trees as specified herein or as required in the
locations.

5. Removal, preservation (during construction period) and re-planting of any
existing trees, shrubs and other plants, affected by the proposed work. The
new location to be determined after final grading is completed.

. Areas to be seeded:

1. Areas designated on the Drawings.

2. Areas outside of the specified work area disturbed by construction or
regraded are to be seeded to the extent as decided by the Engineer.

Related Work:

The following related work is covered elsewhere in the Contract Documents.
1. Section 02220 - Excavation

2. Section 02100 - Site Clearing and Grading
3. Section 02221 - Backfilling

Alternatives:

Not Applicable for this section

Submittals:

Not Applicable for this section

Codes and Standards:

Not Applicable for this section.

Guarantee:

The Contractor shall be responsible for maintaining the landscaping and planting for
the duration of the O&M period.

Following the O&M period, the BMC will take over the landscaping works except that
the Contractor shall replace any planting which is not in a healthy growing condition
for the duration of the defects liability period.

Damage resulting from acts of vandalism is excluded from the guarantee.

PART 2 - PRODUCTS

2.01

Topsoil:
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A.

2.02

2.04

A.
B.
C.

D.

As far as practicable, topsoil shall be obtained from material generated from topsoil
stripping in accordance with Section 02100 and separately stored in temporary spoil
tips to the satisfaction of the Engineer. If, in the Engineer’s opinion, the Contractor
cannot reasonably obtain sufficient topsoil of acceptable quality in this way, the
Contractor shall, if so directed by the Engineer, provide extra material from an
approved off-site source.

Preserve the top 6 to 8 inches fertile soil from the constructed area of the site and
reuse such soil within the site (or) outside the site premises for landscaping.

Seeding:

Areas which have been covered with 300mm of topsoil shall be sown with an
approved species of grass seed suitable for local conditions to the approval of the
Engineer,

The rate of seed application for the Standard Roadside Mix seed is 1 kg/100 mZ.
Water: potable and free of impurities that would inhibit germination.

The Contractor shall be responsible for maintaining grassed areas in good condition
until the end of the Operation and Maintenance Period including all watering, rolling,
fertilizing, weeding, cutting and re-sowing as necessary.

Fertilizer:

Apply fertilizer to the seeded areas and plantings at a rate and frequency as required
to maintain healthy growth to the satisfaction of the Engineer.

Fertilizer: complete, commercial fertilizer of approved manufacture and granular form,
dry, free flowing and free from lumps.

Ensure that fertilizers are clearly marked with the name of the manufacturer,
contents, weight, and analysis.

Store fertilizers in a weatherproof storage place and in such a manner that they will
stay dry and their effectiveness will not be impaired.

Tree Planting List:
Plant trees in the locations shown on the Drawings during landscaping work.
Trees shall be of a native species.

When trees are removed to facilitate construction and later replaced, select trees of
the similar size to those removed.

The number and type of tree and shrub planting shall be as shown on the drawings.

PART 3 - EXECUTION

3.01

A.

Preparation of Existing Grade:

Examine the prepared sub-grade and eliminate local depressions, ruts, ridges,
lumps, rock exposures, debris, sub-soil contaminated with oil or petrol etc so that a
positively drained visually smooth surface is created. Obtain the approval of the sub-
grade from the Engineer prior to commencement of spreading of topsaoil.

Verify that grades are correct. If discrepancies occur, notify the Engineer and do not
commence work until instructed.

Remove stones, sticks, sub-soil lumps, or other debris in excess of 50 mm diameter,
and surface litter and live weeds from the topsoil and dispose of off-site.

Compact sub-grade to 95% Standard Proctor Density.
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E. Scarify the sub-grade to a depth of 50 mm.

3.02 Landscaping:

A. Work shall include the laying-out and stocking of flower beds and rockeries, planting
of trees and shrubs and for the turfing of lawns.

B. Post —development, provide landscaping (vertical & horizontal), landscaped area
being at least 20% of the site area (5% in addition to natural topography)

C. Landscape Species: Select drought tolerant/native/adaptive species by design for at
least 20% of landscape area, which will result in reducing substantial water
requirement.

3.03 Topsoiling:

A. Topsoil shall be evenly spread and trimmed over embankments/earthwork and other
areas to the slopes and grades shown on the drawings. The depth after spreading
and trimming shall be 300mm, measured perpendicular to the surface. All clods and
lumps shall be broken up and any rubbish, large stones, roots and weeds shall be
removed.

B. After the completion of the earthwork, cover with topsoil and sow with grass seed, all
as specified hereafter.

3.04 Preparation of Surfaces for Seeding:

A. Examine the condition of the fine-graded and top-soiled slope prior to
commencement of the work.

B. Obtain the Engineer’s approval of topsoil grade and depth before starting seeding.

C. Ten days after application of herbicide, cultivate soil to a depth of 25 mm (shallow
tilling or disking). Fine grade free of humps and hollows and free of deleterious and
refuse material. Seed immediately afterwards.

3.05 Hand seeding:

A. Commence seeding once the Engineer has collected labels from seed bags showing:
1. Seed composition and percentage of pure seed;

2. Weight (net mass);
3. Percentage germination;
4, Name and address of grower/supplier.

B. Hand seeding to be executed in two applications. Seed area with half amount of the
seed mixture. Once area has been seeded, take the second half and spread it evenly
across the same area, applying the mixture perpendicular to the first pass.

C. Rake seed mixture so that it is lightly covered with soil, 3 mm to 6 mm deep.

D. Roll site with a roller to firm the seed into the soil. Do not roll if soil is wet. Wait until

the soil is dry to avoid unnecessary soil compaction.

E. Apply light covering of clean, weed-free mulch. Do not use field hay.

3.06

Blend applications into adjacent grass areas or into previous applications to form
uniform surfaces.

Re-seed at two week intervals where germination has failed. This is a contractual
requirement and no extras will be paid to the contractor for this requirement.

Seed Placement on Slopes:
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A. Hydroseed and mulch the sloped surfaces and cover them with anchored erosion
control blankets.
3.07 Acceptance of Seeded Areas:
A. Areas will be accepted by the Engineer provided that:
1. Seeded areas are properly established.
2. The Engineer has collected labels from seed mixture containers verifying
seed mixture and quantities are as per contract documents.
3.08 Tree Planting:
A. Plant, wrap and prune trees specified and in conformance with the details shown on
the Drawings.
B. Implement erosion control measures such as (i) temporary plantation, (ii) water
spray for dust control during construction.
C. Plant atleast four saplings for every tree uprooted within the project site.
D. Preserve at least 15% of the natural topography of the site to encourage natural
habitat.
E. Preserve or transplant 75% of the existing trees within the project site.

END OF SECTION 02480.
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SECTION 02520 SURFACE DRAINAGE SYSTEM

PART 1 -GENERAL

1.01

A

1.02

A.

1.03

1.04

1.05

Reference:
Section 02000 applies to and governs the work of this Section.
Work Included:

The work under this section consists of providing materials, labour, equipment, tools
and other accessories necessary to construct surface storm water drains within the
pumping station sites.

The Drawings, Datasheets and Specifications are intended to set the acceptable
minimum standard.

Related Work:
The following related work is covered elsewhere in the Contract Documents:

1. Division 3 - Concrete
2. Division 4 - Masonry
3. Division 9 - Finishes

Alternatives:
Not applicable for this section.
Submittals:

Submit drawings and product data in accordance with Section 01300 and AS-BUILT
drawings as per section 01700.

Submit setting out line drawings for storm water drainage system.
Sample bricks shall be forwarded to the Engineer for approval.
Mix design of concrete shall be submitted to engineer.

Codes and Standards:

The following applicable standards established by the Bureau of Indian Standards
govern the materials and workmanship for the work under this Section:

1. IS 269 Specification for 33 grade ordinary Portland cement

2. IS 8112 Specification for 43 grade ordinary Portland cement
IS 12269 Specification for 53 grade ordinary Portland cement

4, IS 455 Specification for Portland slag cement

5. IS 2212 Specification for bricks

. Where provisions of the pertinent codes and standards conflict with these

Specifications and Drawings or with each other comply with the more stringent
provision.

Use the latest issue of Standards.

PART 2 - PRODUCTS
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2.01 General:
A. All surface storm water drains shall be constructed to the correct sizes and shapes in

2.02

2.03

2.04

accordance with the Drawings. The finished product shall be sound and shall have
smooth top and inside surfaces. The system shall be in RCC type of construction.

Poured in Place Concrete Base:
Refer to Division 3.

Common Bricks:

Refer to Section 04200-Masonry.
Plaster:

Where specified, plaster shall be rendered 20 mm thick in cement mortar consisting
of one part cement to three parts of sand. Plasticizer may be used with cement with
the approval of the Engineer.

PART 3 - EXECUTION

3.01

A.

3.02

3.03

Centre Line:

The center lines shall be marked with stakes at not more than 15 metre intervals and
at turning points and positions of manholes, with the lines and levels of cut for drain
laying clearly set out.

Laying of Surface Storm Water Drains:

Surface drains shall be laid in trenches dug to correct levels and alignment and
constructed to produce a neat even alignment and gradient. Over-excavation shall be
made good by selected fill well compacted and to the satisfaction of the Engineer.

Concrete work:

Cement concrete shall be minimum of M20 grade.

. Newly laid concrete shall be protected from the harmful effects of sunshine, rain and

running surface water and shocks. Any work that is damaged shall be taken down
and re-built to the approval of the Engineer.

END OF SECTION 02520.
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SECTION 02530 DEWATERING

PART 1 -GENERAL

1.01

A.

1.02

A.

1.03

1.04

A.

1.05

A.

1.06

A.

Reference:
Section 02000 applies to and governs the work of this Section.
Work Included:

Pump out any water collected in excavations or trenches etc and keep the site dry for
laying the foundation of structures and pipe laying.

Related Work:

The following related work is covered elsewhere in the Contract
1. Documents: Section 02220 - Excavation

Alternatives:

Not applicable for this Section

Submittals:

Not applicable for this Section

Codes and Standards:

Not applicable for this Section

PART 2 - PRODUCTS

2.01

A.

General:

Provide and work all pumps/ engines and machinery requisite to keep excavations
pipes, drains or foundations and all other excavations clear of water, whether sub-
surface water, or surface water including storm water, leakage from tanks, wells
drains, sewers, water mains, tide water etc or pipes so that there may be no
accumulation of such water and that, no masonry shall be laid, no concrete
deposited, no joints made in standing water.

Continue pumping for as long as necessary. Where ground water is encountered or
anticipated, provide sufficient pumps to handle the ingress of water and provide and
maintain, in working order, standby pumping units to be available and employed in
the event of mechanical failure of the duty equipment.

Arrange for continuous managing and operating of the pumps wherever necessary to
ensure that at all times and weather the work may proceed without delay.

Do not allow any accumulation of water either from the discharge of the dewatering
pumps or the water connections on the site of the Work. If an accumulation is
unavoidable, it shall be treated with insecticides to the satisfaction of the Engineer.

END OF SECTION 02530.
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SECTION 02600 GRAVITY MAIN AND BYPASS

PART 1 -GENERAL

1.01

A

1.02

A.

1.03

1.04

1.05

C.

1.06

Reference:

Section 02000 applies to and governs the work of this Section.
Work Included:
Scope of work for gravity mains and bypasses includes, but is not necessarily limited

to:

1.

1.
2.
3.
4.

Supply, installation, testing and commissioning of gravity mains, bypasses
and pipe networks from the pumping stations or other structures from one
metre beyond the outside face of the structure wall to the discharge

point/balancing chamber.

The piping systems include expansion joints and the other pipe fittings.

The Drawings, Datasheets and Specifications are intended to set the
acceptable minimum standard. Ensure that the installed system is trouble-free
and meets performance requirements.

Related Work:

The following related wok is covered elsewhere in the Contract Documents:

Division 1 -
Division 2 -
Division 3 -
Division 15 -

Alternatives:

Not Applicable for this section.

Submittals:

Submit shop drawings and product data as specified in accordance with Section
01007- Submittals, and As-Built drawings as per Section 01016.

Submit existing utility drawing and crossing details.

Submit manufacturers test reports.
Codes and Standards:

Mechanical

General Requirements
Site work, excavation, Backfill, etc.

The following applicable standards established by the Bureau of Indian Standards
govern the materials and workmanship for the work under this Section:

1.

IS 4111 (Part IV):

IS 8329:2000

IS 9523:2000

IS 14845:2000
IS 5382:1985

- Code of practice for ancillary structures
in sewerage system Part IV pumping
stations and pumping mains (Rising
main).

- Centrifugally cast (spun) Ductile Iron
pipes for Water, Gas and Sewage-
Specifications.

- Ductile iron fittings for pressure pipes
for water, gas and sewage - specification

-Air Release Valve

-Rubber Gaskets for DI Pipes
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6. 1S13620 -Fusion Bonded Epoxy Coating
B. Where provisions of the pertinent codes and standards conflict with these

1.07

B.

Specifications and Drawings or with each other, comply with the more stringent
provision

Use the latest issue of Standards.
Protection:

Use appropriate means necessary to protect materials of this Section before, during
and after installation and to protect objects designated to remain in operation during
construction under this Contract.

In the event of damage, immediately make all repairs and replacements necessary,
to the satisfaction of the Engineer.

PART 2 - PRODUCTS

2.01

A.

2.02

B.

C.

General:

The following product specifications cover some products, which are not specifically
required on this project. Actual pipe materials required are as noted on the Drawings
/Specifications.

Where there are conflicts between specified products and those shown on the
Drawings, the more stringent requirements govern.

Materials:

Ductile Iron Pipe:

1. Refer to Section 15064.

2. Centrifugally cast (spun) ductile iron pressure pipe confirming to IS:
8329/2000 (Latest Revision) suitable for Tyton (rubber gasket) jointing in
Class K7/K9.

3. The pipes shall be internally cement mortar lined as per Annexure B of

1S:8329/2000 and externally coated with metallic zinc as per Annexure A of
1S:8329 with finishing layer of bituminous coating as per the Annexure C of
1S:8329.

4, The styrene butadiene rubber (SBR) gaskets for use with DI pipes shall
conform to 1S:5382/1969 (or its latest revision).

5. Provide pipes with lay flat tubular polyethylene film wrap conforming to
Annexure D of 1S:8329/2000.
6. Restrain joints to be capable of withstanding the pipe design pressure without

the use of blocking.
7. Approved Suppliers / Manufacturers of DI Piping.
a) M/s. Electro Steel Castings Ltd., Kolkata
b) M/s. Kejriwal Castings Pvt. Ltd, Kolkata
c) Or equivalent as approved.
Valves:
1. Valves to be provided in accordance with Section 15100.
Expansion Joints, Anchors and Guides:
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1. Expansion joints anchors and guides to be provided in accordance with
Section -15516.
2.03 Miscellaneous Appurtenances:
A. Provide the following miscellaneous appurtenances in accordance with the noted
Division:
1. Division 3 - Concrete Thrust Blocks for Tees, Plugs and
Horizontal Bends.
2. Division 3 - Concrete Thrust Blocks for Vertical Bends.
2.04 Corrosion Protection:
A. Protect ferrous valves, fittings, fasteners and bolted connections using Denso tape and

paste wrap.

PART 3 - EXECUTION

3.01

B.
C.

3.02

General:
Install rising mains and bypasses as specified in this section.

Provide chambers with covers for combination air release/vacuum relief valves as
required.

Bedding and Backfilling:
Earth Foundation:

1. Trim the bottom of the trench to conform to the lower portion of the pipe barrel
for a width of at least 50% of the outer diameter and in such a manner that
the pipes have a uniform bearing throughout their whole length.

2. Entirely surround the pipe to a height of at least 150 mm above the top of the
pipe and to the full width of the trench with compacted approved fill.

Bedding:
1. Full Concrete Cradle to Spring Line:

a) Where concrete bedding is specified or required due to trench
conditions, construct the bedding to the dimensions shown on the
Drawings. After the trench has been prepared, carefully lay the pipe
to line and grade and support the pipe on precast concrete blocks.

b) After the pipe has been jointed and the pipe laying approved, place
M20 concrete to the lines and grades shown on the Drawings. Take
care to work the concrete under the pipe. To achieve this, place the
concrete on one side of the pipe and work it under the pipe. Take care
that the alignment and grade of the pipe are maintained. Place
concrete on the other side of the pipe only after it has been worked
completely under the pipe.

c) To ensure flexibility of the pipeline, a divider of fibre-board or other
suitable material cut to shape shall be placed at each pipe joint to
make a complete break in the continuity of the concrete protection.

d) Where it is deemed necessary by the Engineer, the concrete bedding
may be placed in two pours. When the bedding is placed in two
pours, do not place concrete until the initial slab poured has cured for
a minimum of 24 hours. Key the two pours together.
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3.03

3.04

3.05

e) Where the concrete cradle is poured to the sheathing of a trench,
place at least one thickness of building paper between the sheathing
and the concrete. Withdraw the sheathing without displacing or
damaging the cradle.

f) Provide concrete thrust blocks on pressure lines on every bend as
shown on the Drawings.
. Backfilling:
1. Compact backfill using suitably sized compaction units. Hand tamping or light

blade type mechanical tampers will be permitted within 300 mm above the
pipe unless otherwise approved by the Engineer. Backfill shall be compacted
to a minimum of 98% S.P.D.

Installation and Jointing:

Ensure that pipe, before being lowered into the trench is thoroughly cleaned of mud,
stones, or other debris that has accumulated in or on the pipe. Examine the pipe for
cracks, flaws or other defects. Do not use defective pipes in the work. Lower pipes
into the trench, one length at a time, and rest firmly throughout its length on the pipe
foundation. Ensure that each pipe length is truly butted against the previously laid
pipe.

Ensure that trenches where pipe laying is in progress are kept dry and that no pipe is
laid in water or upon wet bedding. Do not lay a length of pipe until the preceding
length has been thoroughly embedded and secured in place to prevent any
movement or disturbance of the finished joint. At the end of each working day, plug
the open end of pipe securely to the satisfaction of the Engineer.

Perform cutting of pipe that may be required to the satisfaction of the Engineer.

Carry out the actual installation and jointing of the different types of pipe in
accordance with the manufacturer's recommendations or as directed by the
Engineer.

Lay the pipe true to line and grade with uniform bearing under the full length of the
barrel of the pipe. Make suitable excavation to receive the bell or collar to ensure
that these features do not bear upon the subgrade or bedding. Remove and relay
any pipe that is not in true alignment or shows any undue settlement after laying.

Do not permit walking on or working over the pipe after it has been laid until there is
at least 300 mm of cover over it, except as may be necessary in refilling the trench
and compacting the backfill.

Protection from Settlement:

Provide a wide, flexible coupling where a pipe passes from a rigid structure to a buried
earth condition.

Provide two couplings in tandem to allow for lateral displacement where shown on the
Drawings. Install the first coupling 500 mm outside of the wall with a 500 mm spool
piece between the couplings.

Ensure that all wetted, metal parts are of the same material or have been provided with
the same corrosion protection as the pipes or are coated with fusion-bonded epoxy in
accordance with IS 13620- Fusion Bond Epoxy Coating.

Restraining Pressure Mains:
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A. Securely restrain plugs, caps, bends, tees etc against blow-outs. Repair damage

3.06

3.07

3.08

3.09

caused by blow-outs etc that occurs in the mains that have been laid or re-laid under
this Contract. Provide restraining in a manner prescribed on the Drawings or as
directed in the field by the Engineer. Use thrust blocks in original ground and
restrained joints in disturbed ground.

Valve Installation:

Install valves to the manufacturer's recommendations at locations and with the valve
stem orientation as indicated on the Drawings.

Support valves located in valve boxes or valve chambers by means of concrete,
located between valve and solid ground. The bedding to be the same as for the
adjacent pipe. Maximum length of pipe on each end of valve to be 1000 mm. Valves
are not to be supported by the pipe.

Pipe Crossing or Exposure:

Support other utility pipes and other services that pass through the trench or
excavation to the satisfaction of the Engineer.

Flushing:

Refer to Section 01650

Pipe Testing:

Refer to Section 01650 and 15060.

. Pressure Pipe:

1. The test protocol: Apply a hydrostatic pressure of 150% of the maximum
working pressure for the gravity main in question at the lowest point of the
section under test for a period of at least 2 hours. The permissible leakage:
not greater than 10 litres/100 mm diameter/100 m of pipe/day.

2. Leakage is defined as the quantity of water that must be supplied into the
newly laid pipe to maintain the specified leakage test pressure after the air in
the pipeline has been expelled and the pipe has been filled with water.

3. If any section under test discloses leakage in excess of the permissible
amount specified, determine the cause and make required changes or
repairs. Re-test that section, repeating the procedure until a satisfactory test
result has been obtained.

4, Carry out pressure tests before backfilling, in the presence of the Engineer.
The Engineer will document the tests. Repair visible leaks regardless of the
results of the pressure/leakage test specified.

5. Provide labour, pumps, taps, bulkheads, drains, air valves, connections,
gauges, fittings and other appurtenances necessary to carry out the leakage
tests.

6. Ensure that proper arrangements are made for the disposal of water from the

pipeline after completion of hydraulic testing.

END OF SECTION 02600.
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SECTION 02610 SEWER CONNECTIONS

PART 1 -GENERAL

1.01

A.

1.02

A.

1.03

1.04

A.

1.05

A.

B.

1.06

Reference:
Section 02000 applies to and governs the work of this Section.
Work Included:

Scope of work for interconnecting piping includes, but is not necessarily limited to,
following:

1. Supply and installation of piping, fittings, manholes and appurtenances
outside buildings and structures as specified herein after and as shown on the
Drawings.

Site preparation as per Section 02100
Excavation of pipe trench as per Section 02220

Supply of material and backfill trench as per Section 02221

ok~ b

Reinstate existing road and pavement damaged during execution to original
condition or better.

6. Supply and installation of RCC sewer pipe.
7. Pressure testing and flushing of pipes.

. The Drawings, Datasheets and Specifications are intended to set the acceptable

minimum standard. Ensure that the installed system is trouble-free and meets
performance requirements

Related Work:

The following related work is covered elsewhere in the Contract Documents:
1. Division 3 - Concrete

2. Division 4 - Masonry

Alternatives:

Not Applicable for this section.

Submittals:

Submit drawings, product data and documents as required in accordance with
Section 01007 and AS-BUILT drawings as per Section 01016.

Submit utility drawings, crossing details, special fittings and other products proposed
to be used.

Codes and Standards:

The following applicable standards established by the Bureau of Indian Standards
govern the materials and workmanship for the work under this Section.

1. IS 783 - Code of practice for Laying of Concrete Pipes

2. IS 456 - Code of practice for Plain & Reinforced Concrete
3. IS 13620 - Fusion Bonded Epoxy Coated Reinforcement

4, IS 458 - RCC Spun Pipes NP2 class
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5. IS 784 - Prestressed RCC pipes
B. Where provisions of the pertinent codes and standards conflict with these

C.

Specifications and Drawings or with each other comply with the more stringent
provisions.

Use the latest issue of Standards.

PART 2 - PRODUCTS

2.01

A.

B.

2.02

2.03

A.

General:

The following product specifications cover some products, which are not specifically
required on this project. Actual pipe materials required are as noted on the Drawings.

Where there are conflicts between specified products and those shown on the
Drawings, the more stringent requirements govern.

Pipe Materials:
Concrete Gravity Sewer Pipe:

1. The pipes shall be RCC spun pipes NP2 class and shall be subject to the
approval of the Engineer for soundness before incorporation in the work.

Corrosion Protection:

Protect ferrous valves, fittings, fasteners and bolted connections using Denso tape
and paste wrap.

PART 3 - EXECUTION

3.01

A.

3.02

Protection:

Use appropriate means necessary to protect materials of this Section before, during
and after installation and to protect objects designated to remain in operation during
construction under this Contract.

In the event of damage, immediately make all repairs and replacements necessary,
to the satisfaction of the Engineer.

Laying of RCC Pipes

The laying of RCC spun pipes and accessories shall be executed in accordance with
IS 783 and in accordance with the manufacturer's instructions.

Install bedding, surround and backfill as specified in section 02221 of the
specification and as shown on the drawings.

Install appurtenant facilities on the pipeline such as manholes, chambers, inlet
structures and catch basins as specified and shown on the drawings.

Lay pipes from downstream to upstream with the socket end at the upstream end of
each pipe.

. The pipeline shall be within 20mm of the specified line and the invert level shall be

within 6mm of the specified value and shall be such that there is no back-fall at any
point.

When a cut pipe is required, ensure that the cutting is done by a machine, leaving a
smooth cut at right angles to the axis of the pipe.
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G. When installing pipes, ensure the joint is cleaned and lubricated and that the rubber

3.03

3.04

3.05

3.06

3.07

3.08

3.09

gasket is inserted in the groove of the socket end of the pipe. Align the spigot and
insert home in the socket end. Use a metal feeler to check that the rubber gasket is
correctly located. Spigot and socket flexible joints shall have the annular space
between the pipe and socket sealed with an approved joint sealant to prevent the
ingress of loose material or concrete. This sealing shall be carried out immediately on
completion of a satisfactory initial hydraulic test prior to concreting or backfilling but
not prior to the test.

Ensure that all pipes and fittings are sound and clean before laying. When pipe laying
is not in progress, ensure that the pipe ends are at all times fitted with watertight
plugs or caps. The plugs or caps shall only be removed for the purposes of making a
connection of the pipe end or testing the pipeline. The plugs or cap shall be replaced
immediately on completion of the test.

Joints

The joints between concrete pipes shall be spigot and socket with elastomeric joint
rings. Caulked joints shall not be used.

Bedding and Backfilling:

General: bedding and backfilling to comply with Section 03300, Section 02221 and
the Drawings.

Protection from Settlement:

Provide a wide, flexible coupling where a pipe passes from a rigid structure to a
buried earth condition.

Pipe Crossings or Exposures:

Support any pipe or other utility that passes across the trench or excavation to the
satisfaction of the Engineer.

Flushing:

Refer to Section 01650

Pipe Testing:

General:

1. Refer to Section 01650
Gravity Sewers and Drains:

1. Conduct infiltration/exfiltration tests as directed by the Engineer on gravity
sewers and pipes under this Contract. Provide labour, tools and equipment
necessary to carry out the infiltration/exfiltration tests. Ensure that the total
infiltration/exfiltration does not exceed 30 litres/100 mm diameter/100 m of
pipe/day. Make repairs as deemed necessary by the Engineer in order to
reduce excess infiltration/exfiltration to the allowable limit.

Field Testing of Storm and Sanitary Piping:

Repair or replace pipes, pipe joints or bedding found defective.

. When directed by the Engineer, draw a tapered wooden plug, with diameter of

50 mm less than the nominal pipe diameter, through the sewer pipe to ensure that it
is free of obstructions.

Remove foreign materials from the pipe and related appurtenances by flushing with
water.
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3.10 Manholes:
A. Manholes are to be constructed wherever there is a change of direction of sewer

gravity line. Sewer manholes are constructed in bricks and/or RCC as per the
Drawings.

Brick manholes are either of rectangular shape or circular depending on depth of
manhole. Up to depth of 1.5 m manholes are rectangular in shape and are
constructed of 230 mm brick wall. For depth between 1.5 m to 3.0m they are circular
in shape with 230 mm thick brick work. Depending upon depth greater than 3.0 m
they are constructed with 350mm thick or 450mm thick masonry at bottom and top
2m of 230 mm thick masonry.

Manholes will have base of minimum 200mm thick concrete. Brick walls inside and
outside will be plastered with water proof plaster. At bottom of manhole benching is
constructed in M20 concrete as shown on Drawing

RCC manholes are constructed as shown in drawing

Provide Cl. manhole cover.

END OF SECTION 02610.
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SECTION 02720 ROADS AND PAVINGS

PART 1 -GENERAL

1.01

A

1.02

A.

1.03

1.04

1.05

1.06

1

2

Reference:
Section 02000 applies to and governs the work of this Section.
Work Included:

Roads and paved areas required for this Contract include, but are not necessarily
limited to, the construction of new roads, hardstanding areas and walkways as
specified herein and as shown on the Drawings.

Scope of work also includes the reinstatement of existing roads and paved surfaces
walkways and kerbs excavated or damaged during trenching and excavation.

The Drawings, Datasheets and Specifications are intended to set the acceptable
minimum standard.

Related Work:

The following related work is covered elsewhere in the Contract Documents:
1. Section 02100 - Site Clearing and Grading

2. Section 02220 - Excavation

3. Section 02221 - Backfilling and filling

4, Section 02530 - Dewatering

5. Section 02600 - Rising Main

6. Division 3 - Concrete

7. Division 15 - Piping

8. Division 16 - Electrical

Alternatives:

Refer to Section 01002 for requirements pertaining to acceptance of alternative
method.

Submittals:
Submit As- Built drawings as per Section 01016.

Submit to the Engineer a detailed construction procedure prior to commencement of
work, along with the drawings of the layout of the proposed roads, hardstanding
areas and walkways.

. Submit to the Engineer, every four weeks, a construction report detailing the load

tests.
Codes and Standards:

The following applicable standards established by the Bureau of Indian Standards
govern the materials and workmanship for the work under this Section:
IS: 3764 Safety code for Excavation Work
I1S: 2720 Part 1l Determination of Moisture Content
IS: 2720 Part VII Determination of Moisture content dry density relation using light
compaction
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10
11

12

13

14

15

16

17

18

19

20

C.

IS: 2720 Part VIII

1S: 73
IS: 215
IS: 217
IS: 454
IS: 460
IS: 1077

1S: 1124

IS: 1195
IS: 1196

IS: 1834

IS: 2386

IS: 2720

IS: 6241

IRC: 16

IRC: 17

IRC: 19

IRC: 29

Ministry of Surface
Transport (Roads
Wing)

Determination of Moisture content dry Density using heavy
compaction.

Specification for Paving Bitumen

Specification for Road Tar

Specification for Cutback Bitumen

Cutback Bitumen from waxy crude — Specification
Specification for Test Sieves (Parts 1 to 3)
Specification for common burnt clay building bricks

Method of test for determination of water absorption, apparent
specific gravity and porosity of natural building stones.

Specification for Bitumen Mastic for Flooring
Code of Practice for Laying Bitumen Mastic Flooring

Specification for Hot Applied Sealing Compounds for Joints in
concrete.

Methods of tests for aggregates for concrete. (Parts 1 to 8)

Methods of Test for Soils - Part 5: Determination (Part 5)of Liquid
and Plastic Limit

Method of test for determination of stripping value of road
aggregates

Specification for priming of base course with bituminous primers

Tentative specification for single coat bituminous surface
dressing.

Standard specification and code of practice for water bound
macadam

Specification for bituminous concrete (Asphaltic concrete) for
road pavement

Specifications for road and bridge works

Where provisions of the pertinent codes and standards conflict with these
Specifications, Drawings and Datasheets or with each other, comply with the more
stringent provisions.

Use the latest issue of Standards.

PART 2 - PRODUCTS AND EXECUTION
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2.01 Roads and Paving Areas:

A. Base and Sub-Base: As specified in Section 02221 and as shown on the Drawings.

B. Asphalt Surface: Conform to Indian Standard Specifications for Hot Mix or Hot-Laid
Asphalt and pre-mix top seal coat. The extent of asphalt paved areas is as shown on
the Drawings and as affected by the construction.

C. Concrete: Material used for construction or restoration of concrete, roads, kerbs,
gutters and/or sidewalks is as specified in Section 03300.

2.02 Other Materials:
A. Provide other materials and incidentals required for the proper completion of the
work, but not specifically described in this Section subject to the Engineer's approval.

2.03 Excavation:

A. Excavation shall be completed generally in accordance with Section 02220.
2.04 Dewatering

A. Dewatering shall be completed generally in accordance with Section 02530
2.05 Filling and Backfilling:

A. Filling and backfilling shall be completed generally in accordance with Section 02221.
2.06 Preparation of Sub-grade:

A. Sub-grade shall be levelled approximately to the proper level and slope by filling
depressions with excavated material and cutting off protuberances.

B. Sub-grade shall be prepared to have as uniform a bearing capacity as practicable
and all hard spots to be properly excavated and refilled.

C. All soft and spongy parts of the subgrade shall be excavated and refilled with
approved materials. layers for the same reason.

D. The subgrade shall be watered to the satisfaction of the Engineer at least 12 hours
before being compacted.

E. Provide proper access for the roller to get to the sub-grade. Remove manhole frames
and covers etc and replace them with plates whenever they interfere with the free
rolling of the subgrade.

F. Trenches less than 600 mm. in depth may be filled with alternate layers of rubble and
soil and properly consolidated without providing reinforcement on them.

G. After rolling, the camber, super elevation and longitudinal slope etc, the subgrade
shall conform in shape to those of the finished road surface. This should be checked
with the help of level stakes, strings and camber boards if necessary.

2.07 Stabilized Soil:

A. Approved soil with a CBR of not less than 10 (in soaked condition) shall be laid to the
proper shape and camber to the required consolidated depth and satisfactorily rolled.
Stabilized soil may be obtained by thoroughly mixing two or more soils, sand and
stone dust or lime for the purpose. The mixed soil as prepared shall be made slightly
moist before the same is spread and rolled.

B. The testing of the CBR values shall be done at the Contractor’s cost.

2.08 Kutcha Tough Metal (Inferior Quality Metal):
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A. This metal shall be obtained from Kutcha tough rock. The Kutcha tough metal should

2.09

210

stand rolling satisfactorily with a 10 tonne roller without getting crushed into powder.
The metal shall be graded from 90 mm to 40 mm and spread over a prepared sub-
base to a thickness of 120 mm and then compacted by a 10 tonne roller to a
thickness of about 80mm.

The rate of spreading frit/dust/sand/burnt brick powder etc shall not be less than
3.35 m® per 100 m? for each layer. All other operations such as rolling and watering
shall conform to the specifications.

Rubble Packing:

Soil to camber shall be properly consolidated by rolling with a heavy roller of not less
than 10 tonnes to receive the 250 mm thick rubble foundation. Rubble shall be large
and flat bedded and regular in shape.

The stone for rubble soling shall be of suitable quality and of not less than 250 mm in
size. The stones shall be sound angular, durable and free from flaws such as salts
cavities, bends etc. No earthy, weathered, fractured, perishable or water-worn stones
or boulders shall be used. The stones shall be obtained from quarries or from
boulders as approved by the Engineer.

All stones shall be hand packed and all voids shall be filled with chips and hammered
in well. The stones shall be set on their natural bed. The layer of the rubble shall be
composed of large stones. The soling shall be carried out to the required camber and
grade in regular line to contour of the surface and the surface will be rolled by a
power roller weighing not less than 10 tonnes. Each rubble piece shall have a
horizontal base and shall be set vertically. All such rubble pieces shall be set and
packed close to each other.

. Large stones will be kept at the edges of the roadway to enclose and protect the top

layers on the sub-grade and the area of soling will be measured superficially.

If the packing is required for road work or other similar purposes, a layer of 55 mm
metal 80 mm thick shall be evenly spread over the rubble and the same shall be
rolled and well consolidated by rolling with a heavy roller of not less than 10 tonnes.

Water Bound Macadam:

60 mm metal shall be spread over the prepared base to a thickness of 120 mm. The
metal layer shall then be rolled and compacted by a 10 tonnes power roller. The
thickness of the compacted layer after completing all the operations described below
shall not be less than 80 mm.

Rolling shall start from the edge of the road and proceed towards the crown in
longitudinal strips overlapping on successive strips by at least one half the width of
the rear wheel of the roller. The operation shall continue until no visible settlement of
the metal or movement under the roller is observed. The gradient and camber shall
be checked by means of level, stakes, strings, camber boards, etc. Any depression
of hump shall be corrected by completely replacing the metal layer in the affected
area and compacting until a satisfactory result is achieved.

170



Ghatkopar Influent Pumping Station Tata Consulting Engineers Limited
General and Technical Specifications Brihanmumbai Municipal Corporation

C.

2.1

212

213

After the dry rolling is completed, grit, stone, dust, sand etc shall be spread.
Moderate sprinkling of water and rolling shall be continued and stone dust shall again
be spread, if required, until all the voids are completely filled and the movement of
metal under the roller ceases. If there is excess powder, the same shall be removed
by light brushing. The surface shall be checked for camber etc. The unevenness or
undulations shall be rectified as required. The whole surface shall be then watered,
extra powder added if required, brushed and rolled to obtain a mosaic surface. This
type of surface shall be maintained until an upper layer is laid.

. The rate of spreading fines shall not be less than 3 m3 per 100 m2. The first layer of

fines shall not be spread over a wet metal layer.
Dressing of Stones:

All faces of stones required to be dressed shall be true and without curved faces
except where it is otherwise specified. The face of stones described as hammer
dressed shall be as far as possible squared and levelled with a mason’s hammer by
knocking off all protuberances and ridges. Where it is described as very rough, the
protuberances and ridges shall be further reduced with a chisel leaving the face truly
level though rough with depressions. These depressions shall not be more than
25 mm in depth and 2000 mm? in area. Rough-dressed faces shall differ from those
dressed very rough in having the depressions not more than 20 mm in depth and
1600 mm? in area. Where the face is required to be medium dressed, the
depressions shall not be more than 10 mm in depth and 1000 mm? in area. In fair
dressing the face shall be dressed fine but the chisel marks may be left visible in a
few minute dimples not exceeding 6 mm in depth and 500 mm? in area scattered
over it. In the dressing, neither chisel marks nor any dimples whatsoever shall be left
in the face.

Kerb Stones:

Kerb stones shall be of a good quality to the approval of the Engineer. The stones to
be not less than 300 mm in length, 300 mm deep and tapering from 150 mm wide at
the bottom to 100 mm at the top. The variation in depth to be not more than
1+ 25 mm. Stones to be uniform in texture and free from veins, foreign matter, bands,
laminations or similar defects. A tolerance of 3 mm in the width of one kerb stone will
be permitted for 25 percent of total quantity of stones provided. Kerb stones shall be
free from all unsightly projections and hollows and be cut truly square. Stones to be
medium dressed on the top and to a depth of 230 mm on its exposed face and to a
depth of 160 mm on two sides. The kerb stone, when placed in position, shall rest
evenly on its bed and be set in 1:2 cement mortar over a bed of 1:3:6 cement
concrete, 230 mm wide and 160 mm thick.

The joints between two kerbs shall not be more than 20 mm wide and the same shall
be pointed flush in cement mortar (1:2). The kerbs stones to be laid on the curves
shall be dressed to the required curvature before being placed. The work for
providing and laying kerb stones shall include the necessary excavation.

Water Tables (Gutters):
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A. The water tables shall be prepared from the stones of appropriate quality from an

214

215

2.16

approved quarry. Stones shall be of a uniform width of 300 mm on top and not less
than 230 mm at bottom and 300 mm to 450 mm in length on top and not less than
230 mm to 375 mm at bottom; the variation in dimensions between top and bottom
being not more than + 40 mm. Each water table shall be fair dressed and properly
squared on top so that all corners shall be right angled. The bottom and sides shall
be rough dressed and the sides sloped properly to not have any projection beyond
the faces of the stone nor in a way to form thin edges. The water table shall be
bedded on cement concrete (1:3:6) 160 mm thick and set in cement mortar (1:2) with
joints flush pointed in cement and sand (1:2). The joints between water tables shall
not be more than 12 mm wide.

Seat-Stones:

The seat-stones shall be prepared from appropriate quality stone from an approved
quarry of blue trap stones. Stones shall be uniform in texture and free form veins,
foreign matter, bands or laminations and other similar defects. Stones shall be
100 mm wide at the top and bottom, 160 mm to 230 mm in length and 160 mm in
depth. The variations between the top and bottom widths and depth and between the
lengths at the top and bottom shall not be more than 12 mm. Each set shall be
properly dressed and squared on all its faces and shall be rectangular on the top and
bottom and shall have its sides and ends cut truly square with the top surface. The
tops shall be fair dressed and all the other faces including the bottom shall not have
any depression exceeding 12 mm. The joints between the sets shall not be more
than 12 mm wide.

Raising or Lowering Manholes, Chambers, Water — Entrances

Required level shall be achieved in brickwork. The thickness of joints shall not
exceed 10 mm. In no case shall the frame be supported by stone chips or broken
bricks or asphalt mix.

All manhole frames shall be kept flush with the surface of the road. Frames shall be
bedded on cement mortar on brickwork with a splayed fillet all around.

Water-gully frames at the edge of a road shall be fixed 12 mm lower than the water-
tables.

The area to be paved around hydrants or sluice boxes shall be 1.53 m x 1.53 m and
for air valve chambers 1 m x 0.6 m, the longer dimensions being along the direction
of the main.

Specifications of Road Metals:
All metal shall be clean and free from earth and dust or other extraneous matter

1. Kutcha tough metal shall be obtained from Kutcha tough rock. The size shall
be between 90 mm and 40 mm.
2. 60 mm size metal shall be obtained by breaking hard blue rap stone which

shall have sharp edges and will be retained on a 40 mm mesh screen. The
metal shall be clean and free from earth and dust or any other extraneous

matter.
3. 40 mm size machine crushed road metal
I.S. Sieve Designation Percentage passing
50 mm. 100
40 mm 85-100
20 mm 0-20
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10 mm

0-5

25 mm size machine crushed road metal

I.S. Sieve Designation Percentage passing
31.5 mm. 100

25 mm. 70-100

20 mm. 0-30

10 mm. 0-5

12.5 mm size machine crushed road metal

I.S. Sieve Designation Percentage Passing
20 mm. 100

12.5 mm. 70-100

10 mm. 0-30

4.75 mm. 0-10

Grit with dust shall be of approved quality and shall conform to the following
grading:

|.S. Sieve Designation Percentage passing
6.3 mm. 100

4.75 mm 90-100

2.36 mm 60-85

1.18 mm 40-65

600 micron 30-50

300 micron 20-30

150 micron 10-20

75 micron 5-10

Limits for the Requirements of Aggregates:

Sr. | Test Limit for the aggregate to be | Limit for the aggregate
No. used for road base and |to be used for sub-base
surfacing (Kutcha tough metal)

1 Specific Gravity Not less than 2.6 Not less than 2.0

2 Water Absorption Not more than 2 per cent Not more than 5 per cent

3 Flakiness Index Maximum 25 per cent -

4 Elongation Index Maximum 40 per cent -

5 Aggregate Impact Not more than 30 percent Not more than 40 percent.
Value

Or

6 Aggregate crushing Not more than 30 percent Not more than 40 percent.
Value

7 Los Angeles Abrasion | Not more than 30 percent Not more than 50 percent
Value
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8 Stripping Test Maximum 15 percent -
(C.R.R.])

217 Specification of Bitumen:

Sr. | Characteristic Requirement for Method of
No. Grade Test
S35 S 65 Reference to
1. | Specific gravity at 27°C, Min. 0.99 0.99 IS : 1202
2. | Water prevent by weight, Max. 0.2 0.2 IS: 1211
3. Flash point, Pensky Martens closed 175 175 IS : 1209
type °C, Min. (Method A)
4. | Softening point, °C 50 - 65 40-55 | 1S:1205
5. Penetration, at 25°C, 100 g, 5 sec in 30-40 60-70 1IS: 1203
1/100 cm
6. | Ductility at 20 °C in cm, Min 50 75 IS : 1208
7.(a) | Loss on beating, percent by weight, 1 1 I1S: 1212
Max.
7.(b) | Penetration of residue (expressed as 60 60 IS : 1203
percentage of item 5), Min
8. Matter soluble in carbon disulphide, 99 99 1IS: 1216
percent by weight, Min.

2.18 Priming:

A. Asphalt primer coat of low viscosity cutbacks shall be applied to water bound
macadam preparatory to any superimposed treatment or construction if a dustless
stone mosaic surface cannot be obtained by cleaning. The rate of application shall be
195 kg per 100 m2. The primer shall be spread under capacity voids and to coat and
bind surface dust, loose mineral particles etc and ensure a good adhesion between

the old surface and the new bitumen film.
2.19 Specification for Premix (Hot Mix) Seal Coat:
A. 12 mm to 20 mm thick premix seal coat
B. Aggregate Grading

BS Sieve Percentage
Designation Passing
6 mm 100
5 mm 86-100
No. 7 60-78
14 42-58
25 26-41
52 14-26
100 6-15
200 4-10

C. The lime filler shall not be less than 6% by weight of total mix.

D. Bitumen 60/70 penetration — 6.25 (+0.25) per cent by weight of total mix.

2.20 Specification for Tack Coat:

174




Ghatkopar Influent Pumping Station
General and Technical Specifications

Tata Consulting Engineers Limited
Brihanmumbai Municipal Corporation

A

2.21

The entire surface of the existing concrete or bituminous base on which the treatment
is to be superimposed shall be cleaned thoroughly with plastic brooms and wire
brooms if necessary. No foreign matter shall remain on the surface. The surface shall
then be swept clean with clean gunny bags. A tack coat of bitumen emulsion shall
then be applied evenly to the entire surface with plastic brooms at the rate of 75 kg
per 100 m? leaving no part of the surface unpainted.

Specification for Providing and Laying Hot-Mix Asphaltic Concrete

Asphalt carpet shall conform to the BS 594 of 1958, BS 410, BS 598 and BS 812 or
equivalent IS.

Unless otherwise shown, asphaltic concrete will be laid in two layers:

1. A binder (base) course laid to a thickness of 40 mm to 50 mm after
consolidation.
2. A surface (wearing) course laid to a thickness of 40 mm after consolidation.

The bitumen to be used shall be of 60/70 penetration or as certified and shall have
properties as per Table 4 of BS 594 or equivalent IS.

The filler added shall be dry and clean limestone powder or hydrated lime, having
CaO content of not less than 60 percent and properties as per Table 4 of BS 594 or
equivalent Indian Standard

E. The sand shall consist of approved clean, hard, non-absorbent sand.

The coarse aggregate shall consist of clean trap stone of approved quality, free from
dust and angular but not flaky.

The grading, composition and characteristics of the binder (base) course mix shall be
as given below:

IS Sieve Designation Percentage Passing
25 mm. 100
20 mm 75-100
12.5 mm 50-75
10 mm 40-62
6.3 mm 30-50
2.36 mm. 18-35
1.18 mm. 12-27
600 micron 8-20
300 micron 5-17
150 micron 3-12
75 micron 0-8
Bitumen 5.25 to 5.75 per cent by weight of total mix.
Voids 4 per cent to 7 percent by volume.

H. The grading composition and characteristics of the surface course

given below:

mix shall be as

IS Sieve Designation

Percentage Passing
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20 mm 100
12.5 mm 80-100
10 mm 70-90
4.75 mm 50-70
2.36 mm 35-50
1.18 mm. 26-38
600 micron 18-29
300 micron 13-23
175 micron 8-16
75 micron 4-10
Bitumen 6.25 to 6.75 per cent by weight of total mix
Voids 3 per cent to 5 per cent by volume.
Marshall Stability 15.0 minimum
Flow 8-16

I. If, for any practical reason, grading stipulated earlier for the binder course and
surface course cannot be adopted, written permission from the Engineer shall be
obtained for any alternative grading for which the suitability should be established by
laboratory tests.

J. Be responsible to see that the sub-grade is properly consolidated to give a uniform
and adequate support to the asphalt carpet for the period of its useful life. A thin layer
of sand or stone dust shall be spread over the compacted base and rolled before the
asphaltic concrete carpet is laid where the base is water bound macadam, otherwise
the concrete base shall be swept clean

K. The asphalt mix will be laid by a mechanical compactor and finisher, the final
consolidation being by means of a tandem power roller weighing not less than
10 tonnes. In other respects the method of transporting hot mix, laying and
compacting shall be in accordance with Clause 21 of BS 594. The cross falls from
the crown to the water-tables or kerbs of the footpaths shall be between 1:40 to 1:50.

L. If the surface course mix is laid without a base course on an existing asphalt surface,
a tack of bitumen at the rate 75 to 97 kg per 100 m? shall be applied to the existing
surface.

M. Test the asphalt mixes daily and provide a copy of the test results shall be submitted
to the Engineer for record. Tests shall include water absorption, stability flow, filler
content, grading of aggregate, bitumen content, specific gravity and void content.

N. Provide access to all testing facilities at all times to the Engineer to inspect the
testing.

O. Each lorry leaving the plant to be weighed on a weigh bridge and a challan must be
issued in duplicate showing the weight of the material loaded in the lorry. When
required by the Engineer, lorries shall be taken to another weigh bridge to check the
weight of the materials stated on the challan.

P. During the progress of the work, further checks on the adequacy of the foundations
by means of trial holes, plate bearing tests etc shall be made and any defects noted
shall be brought to the attention of the Engineer. The Contractor shall submit his
proposals for the necessary corrective action for the approval of the Engineer.

Q. Rectify defects in the asphalt paving to the satisfaction of the Engineer.

R. Defects in areas of asphalt pavement under guarantee shall, where they exceed the
limits specified below be remedied immediately.

1. The limiting values of defects shall be as following:
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a) Deformation by 25 mm in 3 metres

b) Cracks exceeding 1.5 metres in length or 3 mm in width

c) Disintegration of the surface exceeding 0.2 m? in area or 12 mm
depth.

2.22 Specification for Hot Mix Asphalt Macadam:

A. The specification for asphaltic concrete shall apply to asphalt macadam also as far
as mixing, weighing, transportation, laying, rolling etc are concerned.

50 mm to 80 mm thick Asphalt Macadam Aggregate Grading

I.S. Sieve Designation Percentage Passing
40 mm. 100
25 mm. 50-100
12.5 mm. 26-50
6.3 mm. 18-30
1.18 mm. 10-20
75 micron 0-5

Bitumen (60/70 Penetration) content 4.00 to 4.50 per cent by weight of the total mix.

80 mm and above Aggregate Grading

I.S. Sieve Designation

Percentage Passing

50 mm. 100
40 mm 85-100
20 mm 0-20

Bitumen (60/70 penetration) Content 2.25 to 2.75 percent
2.23 Specification for Asphalt Macadam with Premixed Seal Coat:
A. Asphalt Macadam 62 mm thick after consolidation.

B. The bituminous macadam shall be laid by a mechanical compactor and finisher, the
final consolidation being by means of power roller weighing not less than 10 tonnes.
The finished surface shall not vary more than 12 mm above or below the designed
level and the average thickness shall not be less than that specified.

C. The grading, composition and characteristics of the bituminous macadam shall be as

follows:
I.S. Sieve Designation Percentage Passing

50 mm. 100

40 mm 60-100

25 mm 30-70

20 mm 20-60

63 mm 10-20

2.36 mm 0-5

Bitumen (60/70 penetration) content 3.5 to 4 percent by weight of the total mix.
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D.

2.24

The bituminous macadam shall be prepared in a hot mix plant or the bitumen shall be
cut back with a suitable solvent so that the heated cut back bitumen may be mixed
with the aggregate. In either case, mixing shall be carried out in a power driven
pugmill mixer and shall be continued until all the aggregate is coated.

Concrete Roads

Concrete roads shall be laid on a well compacted water bound macadam base. The
well compacted macadam must be brushed clean so that metal surface is exposed.

Remove all loose soil and wet the surface with water. Apply cement slurry before
placing concrete. Concrete to be poured to the required depth and vibrated with
creed vibrator.

The surface should be broom finished. The concrete to be poured in alternate panels.
Ensure that proper slope or camber is maintained.

The concrete to be cured for a minimum period of 15 days. All construction joints to
be cleaned and filled with bitumen.

Where manholes or other covers are located in the road, the rectangular or square
concrete surrounds to be cast subsequently.

END OF SECTION 02720.
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SECTION 02730 BLOCK PAVING

PART 1 -GENERAL

1.01 Reference:
A. Section 02000 applies to and governs the work of this Section.
1.02 Work Included:

A. Paved areas required for this Contract include, but are not necessarily limited to, the
construction of new roads, hardstanding areas and walkways as specified herein and
as shown on the Drawings.

B. Scope of work also includes the reinstatement of existing roads and paved surfaces
walkways and kerbs excavated or damaged during trenching and excavation.

C. The Drawings, Datasheets and Specifications are intended to set the acceptable
minimum standard.

1.03 Related Work:

A. The following related work is covered elsewhere in the Contract Documents:
1. Section 02100 - Site Clearing and Grading
2. Section 02220 - Excavation
3. Section 02221 - Backfilling and filling
4, Section 02530 - Dewatering
5. Section 02600 - Rising Main
6. Section 02720 - Roads
7. Division 3 - Concrete
8. Division 15 - Piping
9. Division 16 - Electrical

1.04 Alternatives:
A. Refer to Section 01002 for requirements pertaining to acceptance of alternatives.
1.05 Submittals:

A. Submit As- Built Drawings as per Section 01016.

B. Submit to the Engineer a detailed construction procedure prior to commencement of
work, along with the drawings of the layout of the proposed block paving roads,
hardstanding areas and walkways.

C. Submit to the Engineer, every four weeks, a construction report detailing the load
tests.

1.06 Codes and Standards:

The following 1S: 3764 Safety code for Excavation Work
applicable

standards

established

by the

Bureau of

Indian

Standards

govern the
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materials

and

workmanship
for the work

under this

Section: 1

2 IS: 2720 Part 1l Determination of Moisture Content

3 IS: 2720 Part VIl  Determination of Moisture content dry density relation
using light compaction

4 IS: 2720 Part VIl Determination of Moisture content dry Density using
heavy compaction.

5 IS: 460 Specification for Test Sieves (Parts 1 to 3)

6 IS: 1124 Method of test for determination of water absorption,
apparent specific gravity and porosity of natural building
stones.

7 IS: 2386 Methods of tests for aggregates for concrete. (Parts 1 to
8)

8 IS: 2720 Methods of Test for Soils - Part 5: Determination (Part
5)of Liquid and Plastic Limit

9 Ministry of Specifications for road and bridge works

Surface
Transport (Roads
Wing)
10 IS: 13801
A. Where provisions of the pertinent codes and standards conflict with these

B.

Specifications, Drawings and Datasheets or with each other, comply with the more
stringent provisions.

Use the latest issue of Standards.

PART 2 - PRODUCTS AND EXECUTION

2.01

A

Paving Tiles:

Materials: Pre-cast concrete paving tiles with or without perforation shall be
manufactured and tested in accordance with IS: 13801, except as described below,
to the approval of the Engineer.

Pre-cast concrete paving tiles shall be manufactured to the dimensions, patterns, and
colours indicated on the drawings or as otherwise approved by the Engineer. The
tiles shall be either 250 mm or 300 mm x 100 mm rectangular or to another size and
shape as shown on the drawings or instructed by the Engineer.

Pre-cast concrete paving tiles shall be hydraulically pressed using a coloured
concrete topping not less than 8 mm thick. The pre-cast concrete paving tiles shall
have a minimum thickness of 33mm and shall be laid to the pattern indicated on the
drawings or as approved by the Engineer.
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2.02

m

The tiles shall be manufactured using a minimum of 350 kg cement per cubic metre
of mix.

All tiles shall be free from segregation, honey-combing, broken or damaged corners
and imperfect plane surfaces. Correction of any defects by a method of polishing or
grouting shall not be allowed.

Paver Blocks for Footpaths: Interlocking paver blocks to be used for pedestrian ways
and footpaths shall be 60mm thick. The average tensile splitting strength shall not be
less than 2.8 MPa with a provision that no individual block shall have a strength of
less than 2.6 MPa.

Paver Blocks / Interlocking Concrete Block Pavement:

The concrete pavers shall have perpendiculars after release from the mould and the
same should be retained until the laying. The surface should be of anti-skid and anti-
glare type. The pave should have uniform chamfers to facilitate easy drainage of
surface run off. The pavers should have uniform interlocking space of 2mm to 3mm
to ensure compacted sand filling after vibration on the paver surface.

The concrete mix design shall be followed for each batch of materials separately and
an automatic batching plant shall be used to achieve uniformity in strength and
quality.

The pavers shall be manufactured in single layers.

Skilled labour shall be employed for laying blocks to ensure line and level for laying,
desired shape of the surfaces and adequate compaction of the sand in the joints.

The pavers shall be skirted all round with kerbing refer to 02720 for kerb
specification.

Refer to 03300 for sand specification.

Sampling and Testing Procedures for Paver Blocks:

1. Sample Size: Following are the sample sizes:
a) Internal: Average of minimum 3 samples per 5000 blocks — for paver
block manufactures.
b) External: Minimum 9 Blocks per 5000 Blocks. Average of minimum 9
Blocks per site: for captioned contractors.
2. Comprehensive Strength: The average comprehensive strength of the 80mm

thick paver blocks tested shall be 45 N/ mm? and average comprehensive
strength of the 60mm to 50mm thick paver blocks shall be 35 N/ mm?.

3. Water Absorption: Testing for water absorption shall be in accordance with
1S:2185 : 1979 : Part | (Specifications for Concrete Masonry Blocks) Appendix
C.

4, In the event of a failure of the test sample in the above test, the Contractor

shall replace the entire lot of paver blocks from which the samples were
taken. The samples of replaced lots shall be tested.

5. Tensile Splitting Test: (for blocks subject to vehicular traffic) — The mean
tensile strength of eight blocks shall be not less than 3.9 MPa and no
individual block shall have a tensile strength of less than 3.6 MP when tested
as per Annex E of BS 6717:2001.

6. Abrasion Resistance (blocks subject to vehicular traffic): A set of three blocks
tested as per Annex F of BS 6717: 2001 shall be more than 23mm.
7. Method for the determination of Water Absorption:
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a) The test specimens shall be completely immersed in water at room
temperature for 24 hours.

b) The specimens shall then be weighed, while suspended by a metal
wire and completely submerged in water.

c) They shall be removed from the water and allowed to drain for one
minute.

d) Visible surfaces water being removed with a damp cloth, and
immediately weighed.

e) Subsequently to saturation, all specimens shall be dried in a ventilated

Absorption, Kg/m?3 =

Absorption Percent=A—-B x 100

oven at 100 to 1150 C for not less than 24 hours and until two
successive weighings at intervals of two hours show an increment of
loss not greater than 0.2 percent of the previously determined mass of
the specimen.

f) The absorption shall be calculated as follows

Where

A-B x1000 A = wet mass of unit in kg

A-C B = dry mass of unit in kg and

C = suspended immersed mass of unit

in kg.

B

H. Sampling of Paver Blocks:

1.

Method of Sampling: Before laying paver blocks, each designated section
comprising not more than 50,000 blocks, shall be divided into ten
approximately equal groups. Nine blocks shall be drawn from each group.
Marking and Identification: All samples shall be clearly marked at the time of
sampling so that the designated section and the consignment represented by
the sample are clearly defined. The sample shall be dispatched to the
approved test laboratory taking precautions to avoid damage to the paving in
transit. The samples shall be stored in water at 20°C + 5°C for 24 hours prior
to testing.

I.  Procedure for Testing of Compressive Strength for Paver Blocks:

1.

2.

Testing Machine: The testing machines shall be of suitable capacity for the
test and capable of applying the load at the required rate.

Procedure: the sample specimens shall be tested in a wet condition after
being stored for at least 24 hours in water maintained at a temperature of
20°C + 5°C.

The plates of the testing machine shall be wiped clean and any loose grit or
other material shall be removed from the contact faces of the specimen.
Plywood, nominally 4mm thick, shall be used as packing between the upper
and lower faces of the specimen and the machine plates. These boards shall
be larger than the specimen by a margin of at least 5mm at all points. Fresh
packing shall be used for each specimen tested. The specimen shall be
placed such that the axes of the specimen are aligned and pressure applied
gently then increased continuously at the rate of 15 N/mm? per minute until no
greater load can be sustained. The maximum load applied to the specimen
shall be recorded.
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Calculation of Corrected Strength: The Comprehensive strength of each block
specimen shall be calculated by dividing the maximum load by full cross
section area and multiplying by an appropriate factor.

Block Thickness Correction Factors
(mm) Plain Block Chamfered Block

60 1.00 1.06

80 1.12 1.18

100 1.18 1.24

Compressive Strength Calculation: The average corrected compressive
strength for the designed block section shall be calculated.

J. Laying of Interlocking Paver Blocks:

1.

Paver blocks shall be laid in a herringbone pattern throughout. Once the
laying pattern has been established, it shall continue without interruption over
the entire pavement surface. The cutting of blocks, the use of infill concrete or
discontinuities in the laying pattern shall not be permitted in other than
approved locations.

Paver blocks shall be placed on an un-compacted, screeded sand bed to the
nominated laying pattern. The first block shall be located next to an edge
restraint. Specially manufactured edge paving blocks are permitted, or edge
blocks may be cut using a power saw, a mechanical or hydraulic guillotine or
another approved cutting machine.

Paver blocks shall be placed to achieve gaps nominally of 2 to 3 mm wide
between adjacent paving joints. No joint shall be less 1.5 mm or more than
4mm. String lines shall be used to check the alignment, which shall be
corrected prior to initial compaction and before further laying is proceeded
with.

Full blocks shall be laid first in each row and closure blocks shall be cut and
fitted subsequently. Such closer blocks shall be not less than 25% of a full
block.

Edge gaps between 25mm and 50mm wide shall be filled with 45 N/ mm?
concrete with a nominal aggregate size not exceeding one-third of the
smallest infill space. For smaller spaces dry packed mortar shall be used.
Except where it is necessary to correct any minor variations occurring in the
laying, the paver blocks shall not be hammered into position. Where
adjustment of paver blocks is necessary, care shall be taken to avoid
premature compaction of the sand bedding.

K. Initial Compaction :

1.

After laying the paver blocks, they shall be compacted to achieve
consolidation of the sand bedding and brought to design levels and profiles by
not less than two passes of a suitable plate compactor.

The compactor shall be a high-frequency, low amplitude mechanical flat plate
vibrator having plate area sufficient to cover a minimum of twelve paving
blocks. Prior to compaction all debris shall be removed from the surface.
Compaction shall proceed closely following laying and prior to any traffic.
Compaction shall not be attempted within one metre of the laying face.
Compaction shall continue until difference in level (lipping) has been
eliminated between adjoining blocks. Joints shall then be filled and re-
compacted.
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4. All work further than one metre from the laying face shall be left fully
compacted at the completion of each day’s laying.
5. Any blocks that are structurally damaged prior to or during compaction shall
be replaced.
6. Sufficient plate compactors shall be maintained at the site for both bedding

compaction and joint filling.

L. Joint Filling and Final Compaction :

2.03

2.04

1. After compaction and prior to the termination of work on that day or the
acceptance of vehicular traffic, sand for joint filling shall be spread over the
pavement.

2. The sand shall be brushed to fill the joints. Excess sand shall be removed

from the pavement surface and the jointing sand shall be compacted with at
least one pass by the plate vibrator. Joints shall be refilled with sand to the full
depth. This procedure shall be repeated until all joints are completely filled
with sand. No traffic shall be permitted to use the pavement until all joints
have been completely filled with sand and compacted.

3. Both the sand and paver blocks shall be dry when sand is spread and
brushed into the joints.
4, The lipping between adjacent blocks shall not exceed 3mm with not more

than 1% in any 3m x 3m area shall exceed 2mm. Any areas which are outside
these limits after final compaction shall be taken out and reconstructed to the
satisfaction of the Engineer.

Edge Restraint:

1. Edge restraints shall be sufficiently robust to withstand override by the
anticipated traffic, withstand thermal expansion and prevent loss of the
material from beneath the surfaces course. The edge restraints shall present
a vertical face down to the level of the underside of the laying course.

2. The surface course shall not be vibrated until the edge restraint and any
bedding or concrete haunching has gained sufficient strength. Edge restraints
shall be adequately secured.

Base and sub-base shall be as specified in Section 02221 and as shown on the
Drawings.

Concrete used for construction or restoration of roads, kerbs, gutters and sidewalks
shall be as specified in Section 03300.

Other Materials:

The Contractor shall provide other materials and incidentals required for the proper
completion of the work, but not specifically described in this Section subject to the
Engineer's approval.

Other Works

Other works required to be carried out incidental to the paving works such as
excavation, dewatering, filling and backfilling, preparation of sub-grade, stabilized
soil, dressing of stones, kerb stones, gutters, seat-stones, raising or lowering
manholes etc shall be carried out in accordance with Section 02720.

END OF SECTION 02730
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SECTION 02750 BITUMINOUS CONCRETE ROADS

PART 1 -GENERAL

1.01

A.

1.02

A

1.03

1.04

Reference:
Section 02000 applies to and governs the work of this Section.
Work Included:

The Contractor shall provide all tools, plants, instruments, qualified supervisory
personnel, labour, materials, and temporary works, consumables, any and everything
necessary, whether or not such items are specifically stated herein, for completion of
the Work. The Contractor shall carry out the survey of the site before excavation and
set properly all lines and establish levels for various works such as earthwork in
excavation for leveling, roads, drains, trenches, pipelines etc. Such survey shall be
carried out by taking accurate cross sections of the area perpendicular to established
reference/grid lines at 5 m intervals or nearer as determined by Engineer/Agency
based on ground profile. These shall be checked by Engineer/Agency and
thereafter properly recorded.

The area to be excavated / filled shall be cleared of fences, trees, plants, logs,
slumps, bush, vegetations, rubbish slush etc. and other objectionable matter. If any
roots or stumps of trees are found during excavation, they shall also be removed.
The material so removed shall be burnt or disposed off. Where earth fill is intended,
the area shall be stripped of all loose/soft patches, top soil containing deleterious
matter / materials before fill commences.

All gold, silver, oil minerals archaeological and other findings of importance, all
precious stones, coins, treasures, relics, antiquities and other similar things which
may be found in or upon the site shall be the property of Employer and Contractor
shall dully preserve the same to the satisfaction of Employer and from time to time
deliver the same to such person or persons as Employer may from time to time
authorise or appoint to receive the same.

Scope of work also includes the reinstatement of existing roads and paved surfaces
walkways and kerbs excavated or damaged during trenching and excavation.

The Drawings, Datasheets and Specifications are intended to set the acceptable
minimum standard.

Related Work:

The following related work is covered elsewhere in the Contract Documents:
1. Section 02100 - Site Clearing and Grading

2. Section 02220 - Excavation

3. Section 02221 - Backfilling and filling

4, Section 02530 - Dewatering

5. Section 02600 - Rising Main

6. Division 3 - Concrete

7. Division 15 - Piping

8. Division 16 - Electrical

Alternatives:
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A

1.05

1.06

1

10

11

12

13

14

15

16

Refer to Section 01002 for requirements pertaining to acceptance of alternative

method.
Submittals:

Submit As- Built drawings as per Section 01007.

Submit to the Engineer a detailed construction procedure prior to commencement of
work, along with the drawings of the layout of the proposed roads, hardstanding
areas and walkways.

tests.

Submit to the Engineer, every four weeks, a construction report detailing the load

Codes and Standards:

The following applicable standards established by the Bureau of Indian Standards
govern the materials and workmanship for the work under this Section:

IS: 3764

IS: 2720 Part I

IS: 2720 Part VIII
IS: 2720 Part
XXVIII

IS: 2720 Part XXIX

1S:2386
1S: 73

IS: 215
IS: 217

1S:383

1S:458
IS: 460
IS: 2386
IRC: 16

IRC: 17

IRC: 19

Safety code for Excavation Work
Determination of Moisture Content

Determination of Moisture content dry Density using heavy
compaction.

Determination of dry density of soils, in-place by the sand
replacement method.

Determination of dry density of soils, in-place, by the core cutter
method.

Methods of test for aggregates for concrete Parts | to VI
Specification for Paving Bitumen

Specification for Road Tar

Specification for Cutback Bitumen

Specification for coarse and fine aggregate from natural sources
for concrete.

Concrete pipes (with and without reinforcement)

Specification for Test Sieves (Parts 1 to 3)

Methods of tests for aggregates for concrete. (Parts 1 to 8)
Specification for priming of base course with bituminous primers

Tentative specification for single coat bituminous surface
dressing.

Standard specification and code of practice for water bound
macadam
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17 IRC: 29

18 IRC: 48

Specification for bituminous concrete (Asphaltic concrete) for
road pavement

Tentative specification for Bituminous Surface Dressing using
Precoated Aggregates.

19 Ministry of Surface Specifications for road and bridge works
Transport (Roads

Wing)

B. Where provisions of the pertinent codes and standards conflict with these
Specifications, Drawings and Datasheets or with each other, comply with the more
stringent provisions.

C. Use the latest issue of Standards.
PART 2 - PRODUCTS AND EXECUTION

2.01 General Requirements:

A. The Technical Specifications in accordance with which the entire work described
hereinafter shall be constructed and completed by the Contractor shall comprise of
the following:

1.

Part-I: General Technical Specifications (MORT & H)

The General Technical Specifications shall be the "Specifications for road and
bridge works" (Fourth Revision, August 2001, Reprint, November 2008),
issued by the Ministry of Shipping, Road Transport & Highways, and
Government of India and published by the Indian Roads Congress,
henceforth called MOSRT&H Specifications.

Part-1I: Supplementary Technical Specifications (MORT & H)

The Supplementary Technical Specifications shall comprise of various
Amendments / Modifications / Additions to the "specifications for road and
bridge works" referred to in Part-l above.

A particular clause or a part thereof in "specifications for road and bridge
works (Fourth Revision, August 2001, Reprint, November 2008)" referred in
Part-l above, where Amended/Modified/Added upon, and incorporated in
Part-Il, referred to above, such Amendment/Modification/ Addition supersedes
the relevant Clause or part of the Clause.

When an Amended/Modified/Added Clause supersedes a Clause or part
thereof in the said Specifications, then any reference to the superseded
Clause shall be deemed to refer to the Amended/Modified/Added Clause or
part thereof.

In so far as Amended/Modified/Added Clause may come in conflict or be
inconsistent with any of the provisions of the said MOSRT&H Specifications
under reference, the Amended/Modified/Added Clause shall always prevail.

2.02 Earthwork in Box Cutting

A. Classification
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Any earthwork will be classified under any of the following categories:

1.

All kinds of soils

These shall include all kinds containing kankar, sand, silt, Murrum and/or
shingle, gravel, clay, loam peat, ash, shale etc. which can generally be
excavated by spade, pick-axe and shovel and which is not classified under
soft and decomposed rock, and hard rock defined below. This shall also
include embedded rock boulders not bigger than 1metre in any dimension
and not more than 200 mm in any one of the other two dimensions.

Soft Rock

This shall include rock, boulders, slag, chalk, slate, hard mica schist, laterite
etc. which are to be excavated with or without blasting or could be excavated
with picks, hammer, crow bars, wedges. This shall also include excavation in
macadam and tarred roads and pavements. This shall also include rock
boulders not bigger than 1 metre in any dimension and not more than 500
mm in any one of the other two dimensions Rubble masonry to be dismantled
will also be measured under this item.

Hard Rock

This shall include rock which cannot be easily excavated with pick-axes,
hammer, crow bars and wedges but has to be either heated where blasting is
prohibited or has to be blasted or to be chiselled out with mechanical
breakers. They shall be stacked separately for measurement.

The earth work in excavation shall be done as per the drawings up to
required depths and levels and alignments in all sorts of soils. The depth of
the foundation will be as per the drawing or as per the Engineer’s instruction.
The Contractor should do the lining work. Roots or trees met with during the
excavation shall be cut and smeared with coal tar. Excavated earth shall be
stacked at least 3 m away from the trenches or as per the Engineer’s
instructions, so that it may not damage the sides of the excavated trenches.
The maximum lead for stacking the earth shall be 50 M, unless otherwise
categorically specified in the item description.

In firm soil if the excavation is deeper than 2 M the sides of the trenches shall
be made bigger by allowing steps of 30 cm on either side so as to keep the
slope 0.25: 1. In loose soft or slushy soil the width of the step shall be suitably
increased or the sides sloped or shoring and strutting may be done as per
the Engineer 's instructions.

For excavation for drain work, the sides and the bottoms should be to the
required slope, shape and gradient. The cutting shall be done from top to
bottom. Under no circumstances shall undermining or under cutting be
allowed. The final surface shall be neatly levelled and well compacted. The
earth from the cutting shall be directly used for filling either in plinth or on
grounds.

For excavation in trenches for pipes nothing extra shall be payable for the lift
irrespective of the depth unless specifically mentioned otherwise in the
Schedule of Quantities.

If the trenches are made deeper than specified level due to oversight or
negligence of the Contractor the extra depth shall be filed up by lean
concrete of mix 1:5:10 (1 cement; 5 coarse sand and 10 coarse aggregate of
nominal size 40mm) and if the trench is made wider than shown in the
drawings the Contractor has to make good at his own cost. The foundation
trenches shall be free from water and muck, while the foundation work is in
progress.
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The trenches which are ready for concreting shall be approved by the
Engineer.

The excavated stacked earth shall be refilled in the trenches and sides of
foundation in 250 mm layers and the balance surplus shall be first filled in
layers in plinth and the remaining surplus shall be disposed off by uniform
spreading within the site/ outside the site as directed by the Engineer .
Adequate protective measures shall be taken by the Contractor to see that
the excavation for the building foundation does not affect the adjoining
structure's stability and safety. The Contractor will be responsible if he has
not taken precaution for the safety of the people, property or neighbour's
property caused by his negligence during the constructional operations.

To the extent available, selected surplus spoils from excavated materials
shall be used as backfill. Fill material shall be free from clods, salts,
sulphates, organic & other foreign material. All clods of earth shall be broken
or removed. Where excavated material is mostly rock, the boulders shall be
broken into pieces not larger than 150 mm size, mixed with properly graded
fine material consisting of Murrum or earth to fill up the voids and the
mixture used for filling.

As soon as the work in foundations has been accepted and measured, the
spaces around the foundations, structures, pits, trenches etc. shall be
cleared of all debris and filled with earth in layers 20 cm to 25 cm, each
layer being watered, rammed and properly consolidated before the
succeeding one is laid. Each layer shall be consolidated to the satisfaction of
Engineer.

B. Method of measurement for Earth work in excavation including back filling

1.

Lead

Lead for deposition/disposal of excavated material, shall be as specified in
the respective item of work. If the lead is not specified in the respective item,
a basic lead anywhere within the site battery limit shall be considered. Unless
otherwise specifically mentioned in the BOQ Item. For the purpose of
measurement of lead the area to be excavated or filled or area on which
excavated material is to be deposited/disposed off shall be divided into
suitable blocks and for each of the blocks, the distance between centrelines
shall be taken as the lead which shall be measured, as far as practically
possible, by the shortest straight line route on the plan and not the actual
route taken by the Contractor. No extra compensation is admissible on the
grounds that the lead including that for borrowed materials had to be
transported over marshy or katcha land/route.

All excavation shall be measured net. Dimensions for purpose of payment
shall be reckoned on the horizontal area of the excavation at the base for
foundations of the walls, columns, footings, tanks, rafts or other foundations
structure to be built, multiplied by the mean depth from the surface of the
ground in accordance with the drawings. Excavation for side slopes shall not
be paid for. The Contractor may make such allowances in his rates to
provide for excavation in side slopes keeping in mind the nature of the soil
and safety of excavation. In soft/slushy soil or in firm soil if the excavation is
deeper than 2m the sides of the trenches shall be made bigger by allowing
steps of 50cm on either side so as to keep slope 0.25: 1. If concreting is
proposed against the additional/extra excavation made by the Contractor
shall be at his own cost.
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Back filling as per specification the side of foundations of columns, footings,
structures, and walls, tanks rafts, trenches etc. with excavated materials will
not be paid for separately unless otherwise specifically provided for in the
Item description. It shall be clearly understood that the rate quoted for
excavation including back filling shall include stacking of excavated material
as directed, excavation/stacking of selected stacked material, conveying it to
the place of final backfill, compaction etc. as specified. As a rule material to
be back filled shall be stacked temporarily within the basic lead of 50 metres
unless otherwise specified in the item.

The rates quoted shall also include for dumping of excavated materials in
regular heaps, bunds, prepare with regular slopes as directed by Engineer
within the lead specified and levelling the same so as to provide natural
drainage. Rock/soil excavated shall be stacked properly as directed by
Engineer. As a rule, all softer material shall be laid along the centre of the
heaps, the harder and more weather resisting materials forming the casing on
the sides and the top. Excavated soft rock or hard rock shall be stacked
separately.

The bailing or pumping out of water from excavation trenches, pits, etc. shall
also be executed by the Contractor at his own cost, ensuring the trenches,
foundation pits, etc. can receive the foundation material / concrete etc.
without damages by the water.

2.03 Selected Earth Filling / Murrum Filling

A.

Materials

Only materials considered suitable by the Engineer shall be employed for the
construction and that considered unsuitable shall be disposed off as directed by
Engineer.

The Contractor shall give the samples of earth proposed to he used for filling along
with the following characteristics of the sample to Engineer, prior to use, for
approval, in case filling material is brought from outside.

=  Mechanical analysis or grain size analysis as per IS: 2720 part IV.

= Liquid Limit as per IS: 2720 part V

= Plastic Limit as per IS: 2720 part V

=  Moisture density relationship as per IS : 2720 part VIII.

The material (soil) used for filling shall be free from boulders, lumps, tree roots,
rubbish or any organic deleterious matter.

Material (soil) having plasticity index less than 20 shall be used for filling purposes.

Soil having laboratory maximum dry density of less than 95 Ibs. per cubic ft. (1600
Kg/m3) shall not be used.

Care shall be taken to see that unsuitable waste material is disposed off in such a

manner that there is no likelihood of its getting mixed with the materials proposed to
be used for filling.
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The work shall be so planned and executed so that the best available material (soil)
is reserved for the top portion of embankments.

B. Procedure for Filling

The area where filling is to be placed must be cleared of all loose material and virgin
soil must be exposed. Such exposed surface must be consolidated properly to
obtain 90% of maximum laboratory dry density of the soil. All soft patches must be
filled back and compacted.

Payment for the removal of loose top soil as described in clause above shall be
included in the item for earthwork in filling. No separate payment for consolidation of
exposed ground surface will be made. The rate quoted for the earth fill shall be
inclusive of the cost of clearing and stripping, consolidation, including watering,
testing etc. of the exposed ground.

Approved fill material shall be spread in uniform layers not exceeding 20 cms. in
loose depth. All clods, lumps, etc. shall be broken before compaction.

In general the soil shall be spread in uniformity over the entire width of embankment.
For large embankments the spreading of soil shall be as directed by Engineer.

Successive layers of filling shall not be placed until the layer under construction has
been thoroughly compacted to satisfy the requirements laid down in this specification,
and approved by the Engineer.

Prior to rolling, the moisture content of material shall be bought to within plus or
minus 2 % of the optimum moisture content as described in IS: 2720 part VIIl. The
moisture content shall preferably be on the wet side for potentially expansive soils.

After adjusting the moisture content as described in clause the layers shall be
thoroughly compacted by means of rollers till 95% of maximum laboratory dry
density is obtained as per IS : 2720 part VIII.

Each layer shall be tested in field for density and accepted by Engineer subject to
achieving the required density before laying the next layer.

The type of rollers that should be employed for compaction shall be as per direction
of Engineer.

If the layer fails to meet the required density, it shall be reworked or the material shall
be replaced and method of construction altered as directed by Engineer to obtain the
required density.

The filling shall be finished in conformity with the alignment, levels, cross-sections
and dimensions as shown in the drawings.

Extra material shall be removed and disposed off as directed by Engineer.
C. Quality Control
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The Contractor shall establish and maintain quality control for various aspects of the
work, method, material and equipment used. The quality control operation shall
include but not be limited to the following items of work:

Lines, Levels and Grades

= Periodic survey
Establishment of marks, boards etc.

Filling Material and Compaction

Soil suitable for consolidation under Optimum Moisture Content conditions should
preferably have the following characteristics:

Grain Size Analysis

= Percentage of Clay 15% to 25%
= Percentage of Silt 30% to 45 %
= Percentage of Sand 30% to 40 %
= Percentage of Gravel 5% to 10%

Atterberg / Consistency Limits

= Liquid limit 20 % t0 35 %
= Plastic Limit 20 % t0 25 %
. Plasticity index should not more than 12 %
= Shrinkage Limit 15 % and above
= Free swelling Index 50 % Less than
= Minimum Filling Material CBR
in soaking condition shall be Min. 7%

Various tests required to be conducted on the borrow material with their
recommended frequency are indicated below. The frequency of testing indicated
refers generally to the minimum number of tests to be conducted. The rate of testing
must be stepped up as found necessary depending upon the variability of the
materials and compaction methods employed.

= Gradation: At least one test for each kind of soil. Usual rate of testing 2 tests
per 8000m3 of soil.

= Plasticity: At least one test for each kind of soil. Usual rate of testing 2 tests
per 8000m3 of soil.

n Proctor Tests: At the rate of 1 per 800m? of soil.

u Deleterious Contents: As required.

D. Tolerance

Embankment for roads, units, etc. shall be carried to within a tolerance of 1.5 cm.
from final lines but shall be to required grades and slopes.

E. Mode of Measurement - It shall be as per IS 1200

Measurement for filling shall be on cubic meter of volume calculated on the basis of
cross sections plotted from the level of the ground surface prepared as described
above, and from where filling is to be carried out and the levels reached after filling
and the due consolidation.
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2.04

Rates for embankment or fill formation should include cost of earth, transportation,
breaking clods, laying / spreading, watering, consolidation, testing apparatus and
testing the degree of consolidation, providing and operating including POL and
operator charges of necessary road rollers and other equipment, dressing and
levelling of sides and top surfaces, etc., including taxes, royalties, etc.

Granular Sub Base - 260mm
Scope

This work shall consist of laying and compacting well-graded material on prepared
sub-grade in accordance with the requirements of these Specifications. The material
shall be laid in one or more layers as sub-base or lower sub-base and upper sub-
base (termed as sub-base hereinafter) as necessary according to lines, grades and
cross-sections shown on the Drawings or as directed by the Engineer.

Material specification

The material to be used for the work shall be natural sand, Murrum, gravel, crushed
stone, or combination thereof depending upon the grading required. Materials like
crushed slag crushed concrete, brick metal and kankar may be allowed only with the
specific approval of the Engineer. The material shall be free from organic or other
deleterious constituents and conform to one of the three grading given in Table 1-1.

While the grading in Table 1-1 are in respect of close-graded granular sub-base
materials, one each for maximum particle size of 75mm, 53mm and 26.5mm, the
corresponding grading for the coarse-graded materials for each of the three
maximum particle sizes are given at Table 1-2. The grading to be adopted for a
project shall be as specified in the Contract.

1. Physical requirements

The material shall have a 10 percent fineness value of 50 KN or more (for
sample in soaked condition) when tested in compliance with BS:812 (Part 1ll).
The water absorption value of the coarse aggregate shall be determined as
per 1S:2386 (Part 3):; if this value is greater than 2 percent , the soundness
test shall be carried out on the material delivered to site as per 1S:383. For
Grading Il and Il materials, the CBR shall be determined at the density and
moisture content likely to be developed in equilibrium conditions which shall
be taken as being the density relating to a uniform air voids content of 5 per
cent.

Table : Grading For Close-Graded Granular Sub-Base Materials

IS sieve Per cent by weight passing the IS sieve
Designation Grade | Grading Il Grading Il
75.0 mm 100 - -

53.0 mm 80-100 100 -

26.5 mm 55-90 70-100 100

9.50 mm 35-65 50-80 65-95
4.75 mm 25-55 40-65 50-80
2.36 mm 20-40 30-50 40-65
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0.425 mm 10-25 15-25 20-35
0.075 mm 3-10 3-10 3-10
CBR Value (Minimum) 30 25 20
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Table : Grading For Coarse Graded Granular Sub-Base Materials

IS Sieve Percent by weight passing the IS Sieve
Designation Grading | Grading Il Grading lll
75.00 mm 100 - -
53.0 mm 100

26.5 mm 55-75 50-80 100
9.50 mm

4.75 mm 10-30 15-35 25-45
2.36 mm

0.425 mm

0.075 mm <10 <10 <10
CBR Value (Minimum) 30 25 20

Note: The material passing 425 micron (0.425 mm) sieve for all the three
grading when tested according to 1S:2720 (Part 5) shall have liquid limit and
plasticity index not more than 25 and 6 per cent respectively.

2. Strength of Sub-base

It shall be ensured prior to actual execution that the material to be used in the
sub-base satisfies the requirements of CBR and other physical requirements
when compacted and finished.

When directed by the Engineer, this shall be verified by performing CBR tests
in the laboratory as required on specimens remoulded at field dry density and
moisture content and any other tests for the “quality” of materials, as may be
necessary.

C. Construction Specifications
1. Preparation of sub grade

Immediately prior to the laying of sub-base, the sub grade already finished
shall be prepared by removing all vegetation and other extraneous matter,
lightly sprinkled with water if necessary and rolled with two passes of 80-100
KN smooth wheeled roller.

2. Spreading and compacting

The sub-base material of grading specified in the Contract shall be spread on
the prepared sub grade with the help of mechanical grader, of adequate
capacity, its blade having hydraulic controls suitable for initial adjustment and
for maintaining the required slope and grade during the operation or other
means as approved by the Engineer.

When the sub-base materials consist of combination of materials mentioned in
section 2.70 mixing shall be done mechanically by the mix-in-place method.
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Manual mixing shall be permitted only where the width of laying is not
adequate for mechanical operations, as in small-sized jobs. The equipment
used for mix-in-place construction shall be a rotavator or similar approved
equipment capable of mixing the material to the desired degree. If so desired
by the Engineer, trial runs with the equipment shall be carried out to establish
its suitability for the work.

Moisture content of loose material shall be checked in accordance with
1S:2720 (Part 2) and suitably adjusted by sprinkling additional water from a
truck mounted or trailer mounted water tank and suitable for applying water
uniformly and at controlled quantities to variable widths of surface or other
means approved by the Engineer so that, at the time of compaction, it is from
1 per cent above to 2 per cent below the optimum moisture content
corresponding to 1S:2720 (Part 8). While adding water, due allowance shall be
made for evaporation losses. After water has been added, the material shall be
processed by mechanical or other approved means like disc harrows, rotavator
until the layer is uniformly wet.

Immediately thereafter, rolling shall start. If the thickness of the compacted
layer does not exceed 100 mm, a smooth wheeled roller of 80 to 100 KN
weight may be used. For a compacted single layer up to 225 mm. the
compaction shall be done with the help of vibratory roller of minimum 80 to 100
KN static weights with plain drum or pad foot drum or heavy pneumatic typed
roller of minimum 200 to 300 KN weight having a minimum tyre pressure of 0.7
MN/m? or equivalent capacity roller capable of achieving the required
compaction. Rolling shall commence at the lower edge and proceed towards
the upper edge longitudinally for portions having unidirectional cross fall
(camber) and super elevation and shall commence at the edges and progress
towards the centre for portions having cross fall (camber) on both sides.

Each pass of the roller shall uniformly overlap not less than one-third of the
track made in the preceding pass. During rolling, the grade and cross fall
(camber) shall be checked and any high spots or depressions which become
apparent, corrected by removing or adding fresh material. The speed of the
roller shall not exceed 5 km per hour.

Rolling shall be continued till the density achieved is at least 98 per cent of the
maximum dry density for the material determined as per 1S:2720 (Part 8). The
surface of any layer of material on completion of compaction shall be well
closed, free from movement under compaction equipment and from
compaction planes, ridges, cracks or loose material. All loose, segregated or
otherwise defective areas shall be made good to the full thickness of layer and
re-compacted.

3. Surface Finish and Quality Control of Work

The surface finish of construction shall conform to the requirements of Section
902 of MoSRT&H Specifications for Road and Bridge Works (IV Revision).

Control on the quality of materials and works shall be exercised by the
Engineer in accordance with Section 900 of MORT Specifications for Road and
Bridge Works (IV Revision).
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2.05

4.

Arrangement for Traffic

During the period of construction, the arrangement of traffic shall be done
accordingly, by providing proper diversions as per the directives of Engineer.

Method of Measurements

Granular sub-base shall be measured as per the section of finished work in
position in m3.

The protection of edges granular sub-base extended over the full formation as
shown in the Drawing shall be considered incidental to the work of providing
granular sub-base and as such not extra payment shall be made for such
incidental works including diversions.

WMM (Wet Mix Macadam) Sub-Base / Base-250mm

Providing and laying WMM (wet mix macadam) Sub-base / base for required depth
with black stone metal, size specified in detailed specification on sub base. Metal
shall be mixed by approved mixing plant of suitable capacity having provision for
controlled addition of water and forced / positive mixing arrangement like pug mill or
pan type mixer of concrete batching plant, laying and spreading with mechanical
spreader for required consolidated depth. Including rolling with 8 / 10 MT power roller
to required slope and camber, etc. complete as per instruction of Engineer.

1.

Scope

This work shall consist of laying and compacting clean, crushed, graded
aggregate and granular material, premixed with water to a dense mass on a
prepared sub-grade /sub-base / base or existing pavement as the case may be
in accordance with the requirements of these specifications. The material shall
be laid in one or more layers as necessary to lines, grades and cross-sections
shown on the approved drawings or as directed by the Engineer .

The thickness of a single compacted Wet Mix Macadam layer shall not be less
than 75mm. When vibrating or other approved types of compacting equipment
are used, the compacted depth of a single layer of the sub-base course may be
increased to 200 mm upon approval of the Engineer.

Materials specification
a. Aggregates

Physical requirements

Coarse aggregates shall be crushed stone. If crushed gravel / shingle are used,
not less than 90 percent by weight of the gravel / shingle pieces retained on
5.75 mm sieve shall have at least two fractured faces. The aggregates shall
conform to the physical requirements set forth in Table
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Table : Physical Requirements of Coarse Aggregates for Wet Mix Macadam for
Sub-Base / Base Courses

Test Test Method Requirements
1. *Los Angeles Abrasion value IS : 2386 (Part-4) 40 percent (Max)

OR

*Aggregate Impact value IS: 2386 (Part-4) or 1S : 5640 30 percent (Max)
2. Combines  Flakiness and | IS : 2386 (Part-1) 30 percent (Max)

Elongation Indices (Total)

* Aggregate may satisfy requirements of either of the two tests.

If the water absorption value of the coarse aggregate is greater than 2 per cent, the soundness
test shall be carried out on the material delivered to site as per I1S: 2386 (Part-5)

Grading requirements:

The aggregates shall conform to the grading given in Table

Table: Grading Requirements of Aggregates for Wet Mix Macadam

IS Sieve Designation Per cent by weight passing the IS sieve
53.00 mm 100
45.00 mm 95-100
26.50 mm --
22,40 mm 60-80
11.20 mm 40-60
5.75 mm 25-40
2.36 mm 15-30
600.00 micron 8-22
75.00 micron 0-8

Materials finer than 425 micron shall have Plasticity Index (PI) not exceeding 6.

The final gradation approved within these limits shall be well graded from coarse to fine and
shall not vary from the low limit on one sieve to the high limit on the adjacent sieve or vice
versa.
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Frequency of tests for Subgrade, GSB and WMM

Section | Type of | Test Spec. Limits Frequency (min.)
Construction
1.4.1 Sub Grade Sand content - 2 tests / 3000 m?®
Plasticity Index | - 2 tests / 3000 m?
test
Density of | 97% 2 tests / 3000 m?®
Compacted
Layer
Deleterious - Once per source
content test
Moisture - 1 /250 cum
content test
C.B.R. test As specified in RFP 1/3000 cum
1.4.2 Granular sub | Gradation MORTH Table | 1 /200 cum
base no.400.1, grading— |
Atterberg Limit | Pl-<6%, LL - <25% | 1 /200 cum
Moisture +1%, -2% of the | 1/250 cum
Content Prior to | OMC
compaction
Density of | 97% 1 /500 cum
compacted
layer
Water 2%, if water | Initially one set of 3
absorption of | absorption more than | representative specimen for
aggregate 2% do soundness |each source of supply
test as below subsequently when
warranted by changes in the
quality of aggregates
Soundness Max.12% Initially one set of 3
(Magnesium & | Max.18% representative specimen for
Sodium each source of supply
Sulphate) subsequently when
warranted by changes in the
quality of aggregates
1.4.3 Wet Mix | Aggregate Max 30%
Macadam Impact value Max 40%
Los Angeles
abrasion value
Quality of | LL max — 20%, Pl — | Once per source
Screening Max — 6%
Material

Shape and Size

As per tech. spec.

Once per source

Grading

1 test per 200 cum
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3.

Construction Specifications

a.

Preparation of base
As per clause 405.3.1 MoSRT&H specification.
Provision of lateral confinement of aggregates

While constructing wet mix macadam, arrangement shall be made for
the lateral confinement of wet mix. This shall be done by laying
materials in adjoining shoulders along with that of wet mix macadam
layer and following the sequence of operations described in Clause
407.5.1 of MoSRT&H Specification.

Preparation of mix:

Wet Mix Macadam shall be prepared in an approved mixing plant of
suitable capacity having provision for controlled addition of water and
forced / positive mixing arrangement like pugmill or pan type mixer of
concrete batching plant.

Optimum moisture for mixing shall be determined in accordance with
IS: 2720 (Part-8) after replacing the aggregate fraction retained on
22.4 mm sieve with material of 5.75 mm to 22.4 mm size. While
adding water, due allowance should be made for evaporation losses.
However, at the time of compaction, water in the wet mix should not
vary from the optimum value by more than agreed limits. The mixed
material should be uniformly wet and no segregation should be
permitted.

Spreading of mix:

Immediately after mixing, the aggregates shall be spread uniformly
and evenly upon the prepared sub grade / sub-base / base in
requirement quantities. In no case should these be dumped in heaps
directly on the area where these are to be laid nor shall their hauling
over a partly completed stretch be permitted.

The mix may be spread either by a pavers finisher or motor grader.
For portions where mechanical means cannot be used, manual means
as approved by the Engineer shall be used. The motor grader shall be
capable of spreading the material uniformly all over the surface. Its
blade shall have hydraulic control suitable for initial adjustments and
maintaining the same so as to achieve the specified slope and grade.

The paver finisher shall be self-propelled, having the following
features:

Loading hoppers and suitable distribution mechanism.
The screed shall have tamping and vibrating arrangement for initial
compaction to the layer as it is spread without rutting or otherwise

marring the surface profile.

The paver shall be equipped with necessary control mechanism so as
to ensure that the finished surface is free from blemishes.
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The surface of the aggregate shall be carefully checked with
templates and all high or low spots remedies by removing or adding
aggregate as may be required. The layer may be tested by depth
blocks during construction. No segregation of larger and fine particles
should be allowed. The aggregates as spread should be of uniform
gradation with no pockets of fine materials.

e. Compaction

After the mix has been laid to the required thickness, grade and cross
fall / camber the same shall be uniformly compacted, to the full depth
with suitable roller. If the thickness of single compacted layer does not
exceed 100mm, a smooth wheel roller of 80 to 100 KN weight may be
used. For a compacted single layer upto 200 mm, the compaction
shall be done with the help of vibratory roller of minimum static weight
of 80 to 100 KN or equivalent capacity roller. The speed of the roller
shall not exceed 5 Km/hr

In portions having unidirectional cross fall / super elevation, rolling
shall commence from the lower edge the progress gradually towards
the upper edge. Thereafter, roller should progress parallel to the
centre line of the road, uniformly over-lapping each preceding track by
at least one third width until the entire surface has been rolled.
Alternate trips of the roller shall be terminated in stops at least 1 m
away from any preceding stop.

In portions in camber, rolling should begin at the edge with the roller
running forward and backward until the edges have been firmly
compacted. The roller shall then progress gradually towards the
centre parallel to the centre line of the road uniformly overlapping
each of the preceding tracks by at least one-third width until the entire
surface has been rolled.

Any displacement occurring as a result of reversing of the direction of
a roller or from any other cause shall be corrected at once as
specified and/or removed and made good.

Along forms, kerbs, walls or other places not accessible to the roller,
the mixture shall be thoroughly compacted with mechanical tampers
or a plate compactor. Skin patching of an area without scarifying the
surface to permit proper bonding of the added material shall not be
permitted.

Rolling should not be done when the sub grade is soft or yielding or
when it causes a wave-like motion in the sub-base/base course or
sub grade. If irregularities develop during rolling which exceed 12 mm
when tested with a 3 meter straight edge, the surface should be
loosened and premixed material added or removed as required before
rolling again so as to achieve a uniform surface conforming to the
desired grade and cross fall. In no case should the use of unmixed
material be permitted to make up the depressions.
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Rolling shall be continued till the density achieved is at least 98 per
cent of the maximum dry density for the material as determined by the
method outlined in IS: 2720 (Part-8).

After completion, the surface of any finished layer shall be well-
closed, free from movement under compaction equipment or any
compaction planes, ridges, cracks and loose material. All loose,
segregated or otherwise defective areas shall be made good to the
full thickness of the layer and re-compacted.

f. Setting and drying

After final compaction of wet mix macadam course, the road shall be
allowed to dry for 24 hours.

g. Opening to Traffic

Preferably no vehicular traffic of any kind should be allowed on the
finished wet mix macadam surface till it has dried and the wearing
course laid.

h. Surface Finish and Quality Control of Work
Surface evenness:

The surface finish of construction shall conform to the requirements of
Clause 902 of MoSRT&H specification.

Quality control:

Control on the quality of materials and works shall be exercised by the
Engineer in accordance with Section 900 of MoSRT&H specification.

i. Rectification of Surface Irregularity

Where the surface irregularity of the wet mix macadam course
exceeds the permissible tolerances or where the course is otherwise
defective due to sub grade soil getting mixed with the aggregates, the
full thickness of the layer shall be scarified over the affected area, re-
shaped with added premixed material or removed and replaced with
fresh premixed material as applicable and re-compacted in
accordance with Clause 406.3 of MoSRT&H specification. The area
treated in the aforesaid manner shall not be less than 5 m long and 2
m wide. In no case shall depressions be filled up with unmixed and
un-graded material or fines.

j- Arrangement for traffic

During the period of construction, arrangement of traffic shall be done
as per Clause 112 of MoSRT&H specification.

4. Method of Measurements

Wet mix macadam shall be measured as finished work in position in cubic
meters.
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2.06 Tack Coat
A. Scope

This work shall consist of application of a single coat of low viscosity liquid bituminous
material to an existing road surface preparatory to another bituminous construction

over it.

B. Materials specification

1. Binder

The binder used for tack coat shall be a bituminous emulsion or cutback as
specified in the Contract.

C. Construction Specifications

Preparation of base

The surface on which the tack coat is to be applied shall be cleaned of dust
and any extraneous material before the application of the binder, by using a
mechanical broom or any other approved equipment/method as specified by
the Engineer.

2. Application of binder

Binder may be heated to the temperature appropriate to the grade of cutback
used and approved by the Engineer and sprayed on the base at the rate
specified in Table below. The normal range of spraying temperature for a
bituminous emulsion shall be 20 °C -60°C for a cutback 50°C - 80°C. If IRC-
70/ MC-70 grade is used. It shall be the responsibility of the Contractor to
carefully handle the inflammable bituminous cutback material so as to
safeguard against any fire mishap. The binder shall be applied uniformly with
the aid of either self-propelled or towed bitumen pressure sprayer with self-
heating arrangement and spraying bar with nozzles having constant volume
or pressure system, capable of spraying bitumen at specified rates and
temperature so as to provide a uniformly unbroken spread of bitumen. Work
should be planned so that no more than the necessary tack coat for the day’s
operation is placed on the surface. After application and prior to succeeding
construction allow the tack coat to cure, without being disturbed, until the
water/cutter has completely evaporated. As determined by the Engineer.

Table : Rate of Application of Tack Coat

Sr.

Type Surface

Quantity Of Liquid Bituminous Material In
kg Per 10 Sq.M area

Normal bituminous surfaces 20to 25
Dry and hungry bituminous surfaces 2510 3.0
Granular surfaces treated with primer 251t 3.0
Non bituminous surfaces
(i) Granular base (not primed) 3.5t04.0
(i) Cement concrete pavement 3.0t0 3.5
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D.

E.

2.07

A.

Quality control of Work

Control on the quality of materials and works shall be exercised by the Engineer in
accordance with Section 900 of MoOSRT&H Specifications for Road and Bridge Works
(Il Revision).

Measurement for Payment

Tack coat shall be measured in terms of surface area of application in square meters.
Dense Bituminous Macadam- DBM 85mm

Scope

This work shall consist of construction in a single course of 50 to 100 mm thick base /
binder course to the following Specifications on a previously prepared base.

Materials specification
1. Bitumen

The bitumen shall be paving bitumen of Penetration Grade S65 or A 65
(60/70) as per Indian Standard Specifications for “Paving Bitumen” IS:73. In
case of non-availability of bitumen of this grade, S90 (80/100) grade bitumen
may be used with the approval of the Engineer. Guidance to selection of the
grade of bitumen may be taken from Appendix 4 of MORT Specifications for
Road and Bridge Works (Il Revision).

2. Coarse aggregates

The coarse aggregates shall consist of crushed stone, crushed gravel /
shingle or other stones. They shall be clean, strong, durable, of fairly cubical
shape and free from disintegrated pieces, organic or other deleterious matter
and adherent coating. The aggregates shall preferably be hydrophobic and of
low porosity. If hydrophilic aggregates are to be used, the bitumen shall be
treated with antis tripping agents of approved quality in suitable doses. The
aggregates shall satisfy the physical requirements set forth in Table 13-10.

If crushed gravel / shingle is used, not less than 90 per cent by weight of the
gravel / shingle pieces retained on 4.75 mm sieve shall have at least two
fractured faces. The portion of the total aggregate passing 4.75 mm sieve
shall have a sand equivalent value of not less than 50 when tested in
accordance with the requirement of 1S:2720 (Part-37).

The plasticity index of the fraction passing the 425 micron sieve shall not
exceed 4.
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Table : Physical Requirements of Aggregates For Dense Bituminous Macadam

Sr. | Test Test method Requirements
1. Los Angeles Abrasion* value 1S:2386 (Part - 4) 40 per cent Maximum
2. Aggregate Impact value* 1S:2386 (Part - 4) 30 per cent Maximum
3. Flakiness and Elongation Indices | 1S:2386 (Part - 1) 30 per cent Maximum
(Total)
4. Coating and Stripping of Bitumen | AASHTO T 182 Minimum retained
Aggregate Mixtures coating 95 per cent
5. Soundness 1S:2386 (Part - 5)
Loss with Sodium Sulphate 5 cycles 12 per cent Maximum
Loss with Magnesium Sulphate 5 cycles 18 per cent Maximum
6. Water absorption 1S:2386 (Part - 3) 2 per cent Maximum

* Aggregates may satisfy requirements of either of the two tests.
3. Fine Aggregates

Fine aggregates shall be the fraction passing 2.36 mm sieve and retained on
75 micron sieve, consisting of crusher-run screening, gravel, and sand or a
mixture of both. These shall be clean, hard, durable, uncoated, dry and free
from any injurious, soft or flaky pieces and organic or other deleterious
substances.

4. Filler

Filler shall consist of finely divided mineral matter such as rock dust, hydrated
lime or cement as approved by the Engineer.

The filler shall be free from organic impurities and have a Plasticity Index not
greater than 4. The Plasticity Index requirement shall not apply if filler is
cement or lime. When the coarse aggregate is gravel, 2 per cent by mass of
total aggregate of Portland cement or hydrated lime shall be added and the
percentage of fine aggregate reduced accordingly. Cement or hydrated lime
is not required when the gravel is limestone.

Table : The filler shall be graded within the following limits:

IS Sieve Per cent passing by weight
600 micron 100
300 micron 95-100

75 micron 85-100

5. Aggregate gradation

The combined coarse and fine aggregates and filler (when used) shall
produce a mixture of conform to the grading set forth in Table 8.12.3.

205




Ghatkopar Influent Pumping Station

Tata Consulting Engineers Limited

General and Technical Specifications Brihanmumbai Municipal Corporation

Table : Aggregate Gradation for Dense Bituminous Macadam

Sieve Designation Percentage passing the sieve by
weight

37.5 mm 100

26.5 mm 90-100

13.2 mm 56-80

4,75 mm 29-59

2.36 mm 19-45

300 micron 5-17

75 micron 1-7

The aggregate mix, as used in work, shall

not vary from the low limit on one

sieve to the high limit on the adjacent sieve but shall be well graded.

C. Mix Design

1. Requirement of mix

Apart from conformity with grading and quality requirements of individual
ingredients, the mix shall meet the requirements set out in Table 8.12.4.

Table : Requirements of Dense Bituminous Macadam Mix

Sr. | Description

Requirements

1. Marshall ~ Stabilty (ASTM Designation D-1

compaction blows on each end

determined on Marshall specimens compacted by 75

559) | 820 kg (1800 Ib)

2. Marshall flow (mm) 2-4
3. Per cent Air voids 3-5
4, Minimum voids in mineral aggregate (VMA) 10 per cent - 12 per cent
5. Per cent voids in mineral aggregates filled by bitumen | 65 - 75
(VFB)
6. Binder content per cent by weight of total mix Not less than 4.0 per cent
2. Binder content
The binder content shall be so fixed as to achieve the requirements of the mix
set out in Table 8-12. Marshall method for arriving at the binder content shall
be adopted, replacing the aggregates retained on 26.5 mm sieve by the
aggregates passing 26.5 mm sieve and retained on 22.4 mm sieve.
3. Job mix formula

The Contractor shall intimate to the Engineer in writing, at least 20 days
before the start of the work, the job mix formula proposed to be used by him
for the work and shall give the following details:

u Source and location of all materials

206




Ghatkopar Influent Pumping Station
General and Technical Specifications

Tata Consulting Engineers Limited
Brihanmumbai Municipal Corporation

= Proportions of all materials expressed as follows where each is
applicable:

= Binder, as percentage by weight of total mix;

m Coarse aggregate/Fine aggregate/Mineral filler as percentage by
weight of total aggregate including mineral filler;

= A single definite percentage passing each sieve for the mixed
aggregate;

= The results of tests enumerated in Table 13-12 as obtained by the
Contractor;

= Test results of physical characteristics of aggregates to be used;

m Mixing temperature and compacting temperature.

While working out the job mix formula, the Contractor shall ensure that it is
based on a correct and truly representative sample of the materials that will
actually be used in the work and that the mix and its different ingredients
satisfy the physical and strength requirements of these Specifications.

Approval of the job mix formula shall be based on independent testing by the
Engineer for which samples of all ingredients of the mix shall be furnished by
the Contractors required by the former.

The approved job mix formula shall remain effective unless and until modified
by the Engineer. Should a change in the source of materials be proposed, a
new job mix formula shall be established and got approved from the Engineer
before actually using the materials.

Permissible variation from job mix formula

It shall be the responsibility of the Contractor to produce a uniform mix
conforming to the approved job mix formula subject to the permissible various
of the individual percentages of the various ingredients in the actual mix from
the job mix formula to be used within the limits as specified in Table. These
variations are intended to apply to individual specimens taken for quality
control tests vide Section 900 of MoSRT&H Specifications for Road and
Bridge Works (lll Revision).

Table : Permissible Variations from the Job Mix Formula

Sr. | Description of Ingredients Permissible variation by
weight of total mix-in per
cent

1. | Aggregate passing 13.2 mm sieve and larger sieves +8

2. | Aggregate passing 11.2 mm sieve and 5.6 mm sieve +7

3. | Aggregate passing 2.80 mm sieve and 1.40 mm sieve | +6

4. | Aggregate passing 710 micron sieve and 1.35 mm | +5

sieve

5. | Aggregate passing 180 micron sieve +4

6. | Aggregate passing 90 micron sieve +2

7. | Binder +0.3

8. | Mixing temperature +10°C
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D. Construction Specifications

1. Weather and Seasonal Limitations

The work of laying shall not be taken up during rainy or foggy weather or
when the base course is damp or wet, or during dust storm or when the
atmospheric temperature in shade is 10°C or less.

2. Preparation of base

The base on which Dense Bituminous Macadam is to be laid shall be
prepared, shaped and conditioned to the specified lines, grades and cross
sections in accordance with or as directed by the Engineer . The surface shall
be thoroughly swept clean free from dust and foreign matter using mechanical
broom and dust removed or blown off by compressed air. In portions where
mechanical means cannot reach, other approved method shall be used. A
priming coat where needed, shall be applied in accordance with above or as
directed by the Engineer.

3. Tack coat
A tack coat over the base shall be applied as per Section 2.73.

4. Preparation of Mix

Dense Bituminous macadam mix shall be prepared in a hot mix plant of
adequate capacity and capable of yielding a mix of proper and uniform quality
with thoroughly coated aggregates. Hot mix plant shall be of suitable capacity
preferably of batch mix type. Total system for crushing of stone aggregates
and feeding of aggregate fractions in required proportions to achieve the
desired mix, deployed by the Contractor must be capable of meeting the
overall Specification requirements under stringent quality control. The plant
shall have the following essential features:

A - General

= The plant shall have coordinated set of essential units capable of
producing uniform mix as per the job mix formula.

= Cold aggregate feed system with minimum 4 bins having belt conveyor

arrangement for initial proportioning of aggregates from each bin in the
required quantities. In order to have free flow of fines from the bin, it is
advisable to have vibrator fitted on bin to intermittently shake it,.

= Belt conveyors below each bin should have variable speed drive
motors. There should be electronic load sensor on the main conveyer
for measuring the flow of aggregates.

= Dryer unit with burner capable of heating the aggregate to the required
temperature without any visible unburnt fuel or carbon residue on the
aggregate and reducing the moisture content of the aggregate to the
specified minimum.

u The plant shall be fitted with suitable type of thermometric instruments
at appropriate places so as to indicate or record/register the
temperature of heated aggregate, bitumen and mix.

= Bitumen supply unit capable of heating, measuring/metering and
spraying of bitumen at specified temperature with automatic
synchronisation of bitumen and aggregate feed in the required
proportion.
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A filter system suitable to receive bagged or bulk supply of filter
material and its incorporation to the mix in the correct quantity
wherever required.

A suitable built-in dust control system for the dryer to contain/recycle
permissible fines into the mix. It should be capable of preventing the
exhaust of fine dust into atmosphere for environmental control.

The plant should have centralized control panel/cabin capable of
presetting, controlling/synchronizing all operations starting from
feeding of cold aggregates to the discharge of the hot mix to ensure
proper quality of mix. It should have indicators for any malfunctioning
in the operation.

Every hot mix plant should be equipped with siren or horn so that the
operator may use the same before starting the plant every time in the
interest of safety of staff.

B - For Batch Type Plant

Gradation control unit having minimum four deck vibratory screens for
accurate sizing of hot aggregate and storing them in separate bins.
This unit should be fully covered to reduce the maintenance cost and
for better environmental conditions.

Proper arrangement for accurate weighing of each size of hot
aggregate from the control panel before mixing.

Paddle mixer unit shall be capable of producing a homogeneous mix
with uniform coating of all particles of the mineral aggregate with
binder.

C - For Continuous Type Plant

Gradation control unit having vibratory screens for accurate sizing of
hot aggregate and storing them in separate bins. This unit should be
fully covered to reduce the maintenance cost and for better
environment condition.

There should be appropriate arrangements for regulating and
volumetric control of the flow of hot aggregate from each bin to
achieve the required proportioning.

Paddle mixer unit shall be capable of producing a homogeneous mix
with uniform coating of all particles of the mineral aggregate with
binder.

D - For Drum Mix Plant

It is a prerequisite that only properly screened and graded materials
are fed to the bins. If required, vibratory screening unit shall be
installed at the plant site to ensure the same.

A primary 4- deck vibratory screening unit shall be installed before the
multiple bin cold feed system for screening the aggregates and
grading the same.

Belt conveyers below each bin should have variable speed drive
motors. There should be electronic load sensor on the main conveyor
for measuring the flow of aggregate.
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= There should be arrangement to measure moisture content of the
aggregate(s) to that moisture correction may be applied for working
out requirements of binder and filler.

The temperature of binder at the time of mixing shall be in the range of 150°C
to 163°C and that of the aggregate in the range of 155°C - 163°C. Provided
that the difference in temperature between the binder and aggregate at no
time exceeds 14°C.

Mixing shall be thorough to ensure that a homogeneous mixture is obtained in
which all particles of the aggregates are coated uniformly, and the discharge
temperature of mix shall be between 130°C to 160°C.

The mixture shall be transported from the mixing plant to the point of use in
suitable tipper vehicles. The vehicles employed for transport shall be clean
and be covered in transit if so directed by the Engineer. Any tipper causing
excessive segregation of materials by its spring suspension or other
contributing factors or that which shows undue delay shall be removed from
the work until such conditions are corrected.

5. Spreading

The mix transported from the hot mix plant to the site shall be spread by
means of a self-propelled paver with suitable screeds capable of spreading,
tamping and finishing the mix to specified grade, lines and cross-section.
Paver Finisher shall have the essential features as spelt out in the following
paragraphs.

However, in restricted locations and in narrow widths where the available
equipment cannot be operated in the opinion of the Engineer, he may permit
manual laying of the mix. Similarly for smaller jobs, mechanical paver may be
used with the approval of the Engineer.

= Loading hoppers and suitable distributing mechanism.

= All drives having hydrostatic drive/control

= The machine shall have a hydraulically extendable screed for
appropriate width requirements.

= The screed shall have tamping and vibrating arrangement for initial

compaction to the layer as it is spread without rutting or otherwise
marring the surface. It shall have adjustable amplitude and variable

frequency.

= The paver shall be equipped with necessary control mechanism so as
to ensure that the finished surface is free from surface blemishes.

= The paver shall be fitted with an electronic sensing device for
automatic levelling and profile control within specified tolerances.

= The screed shall have the internal heating arrangement.

= The paver shall be capable of laying either 2.5 to 4.0 m width or 4.0 to
7.0 m width as stipulated in the Contract.

= The paver shall be so designed as to eliminate skidding/slippage of
the tyres during operation

The temperature of mix at the time of laying shall be in the range of 120°C -
160°C.
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Mixes with a temperature of less than 120°C shall not be put into paver
spreader. Longitudinal joints and edges shall be constructed true to the
delineating lines parallel to the centre line of the road. Longitudinal and
transverse joints shall be offset by at least 250 mm from those in the lower
courses and the joint on the top most layer shall not be allowed to fall within
the wheel path. All transverse joints shall be cut vertically to the full thickness
of the previously laid mix with asphalt cutter and the surface painted with hot
bitumen before placing fresh material. Longitudinal joints shall be preferably
hot joints. Cold longitudinal joints shall be properly heated with joint heater to
attain a suitable temperature of about 80°C before laying of adjacent material.

6. Rolling

After spreading the mix by paver, it shall be thoroughly compacted by rolling
with a set of rollers moving at a speed not more than 5 km/h, immediately
following close to the paver. Generally the initial or breakdown rolling shall be
done with 80-100 kN static weight smooth-wheeled roller. The intermediate
rolling shall be done with 80-100 kN static weight vibratory roller or with a
pneumatic tyred roller of 150-250 kN weight having a tyre pressure of at least
0.7 MPa. The finish rolling shall be done with 60-80 kN weight smooth
wheeled tandem roller. All the compaction operations, i.e., breakdown rolling
and intermediate rolling can be accomplished by using vibratory tandem roller
of 80-100 kN static weight. During initial breakdown rolling and finish rolling,
no vibratory compaction shall be resorted to. The exact pattern of rolling shall
be established after trial compaction as approved by the Engineer.

Any displacement occurring as a result of reversing of the direction of a roller
or for many other cause shall be corrected at once as specified and/or
removed and made good. The rollers shall not be permitted to stand on
pavement which has not been fully compacted and where temperature is still
more than 70°C. Necessary precautions shall be taken to prevent dropping of
oil, grease, petrol or other foreign matter on the pavement either when the
rollers are operating or standing.

The wheels of roller shall be kept moist to prevent the mix from adhering to
them. But in no case shall fuel/lubricating oil be used for this purpose nor
excessive water poured on the wheels. Rolling shall commence longitudinally
from edges and proceed towards the centre, except that on the elevated and
unidirectional cambered portions, it shall progress from the lower to upper
edge parallel to the centre line of the pavement. The roller shall proceed on
the fresh material with rear or fixed wheel leading so as to minimize the
pushing of the mix and each pass of the roller shall overlap the preceding one
by half the width of the rear wheel.

Rolling shall be continued till the density achieved is at least 98 per cent of
that of laboratory Marshall specimen and all roller marks are eliminated. Skin
patching of an area that has been rolled will not be permitted. Rolling
operations shall be completed in all respects before the temperature of the
mix falls below 100°C.

E. Opening to Traffic

Traffic may be allowed after completion of the final rolling when the mix has cooled
down to the surrounding temperature. The Dense Bituminous Macadam shall be
provided with an appropriate wearing course as early as possible prior to regular
opening to normal traffic and/or impending rain.
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F. Surface Finish and Quality Control of Work

The surface finish of construction shall conform to the requirements of Section 902 of
MORT Specifications for Road and Bridge Works (Il Revision).

Control on the quality of materials and works shall be exercised by the Engineer in
accordance with Section 900 of MORT & H Specifications for Road and Bridge
Works (Il Revision)

G. Method of Measurements

Dense Bituminous Macadam shall be measured as finished work in m3.

2.08 Bituminous Concrete 40 mm

A. Scope

This work shall consist of constructing in a single layer, bituminous concrete
(asphaltic concrete) of thickness 25 - 100 mm on previously prepared bituminous
course to the requirements of these Specifications.

B. Materials

1.

Bitumen
Same as per above Dense Bituminous Macadam
Coarse aggregates

The Stone Polishing Value as measured by relevant standard, codes and
practices shall not be less than 55. The aggregates shall satisfy the physical
requirements as given in table except that the maximum value for the water
absorption should be 1 per cent.

Aggregates gradation

The mineral aggregates, including mineral filler shall be so graded or
combined as to conform to the grading set forth in table.

Table : Aggregates Gradation For Bituminous Concrete

IS Sieve Designation Per cent passing the sieve by weight
26.5 mm 100
19 mm 90-100
9.5 mm 56-80
4.75 mm 35-65
2.36 mm 23-49
300 micron 5-19
75 micron 2-8
C. Mix Design
1. Requirement of mix

Apart from conformity with the grading and quality requirements of individual
ingredients, the mix shall meet the requirements set forth in Table given
below.
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Table : Requirements of Bituminous Concrete Mix

Sr. | Description Requirements
1. Marshall stability (ASTM Designation : D-1559) | 820 kg (1800 Ib)
determined on Marshall specimens compacted by | Minimum
75 compaction blows on each end
2. Marshall flow (mm) 2-4
3. Per cent air voids in mix 3-5
4. Per cent voids in mineral aggregate (VMA) Minimum 11-13 per cent
5. Per cent voids in mineral aggregates filled by | 65-75
bitumen (VFB)
6. Binder content, per cent by weight of total mix Minimum 4.5
7. Water Sensitivity (ASTM D1075) Loss of stability | Min. 75 per cent retained strength
on immersion in water at 600C
8. Swell Test (Asphalt Instt. MS-2, No. 2) 1.5 per cent Max.
2. Binder content

The binder content shall be so fixed as to achieve the requirements of the
mix set forth in Table 8.15. Marshall method for arriving at the binder content
shall be adopted.

Job mix formula

Section 2.75 shall apply except that the requirement of Bituminous Concrete
mix shall be as per table.

Permissible variations from the job mix formula

The Contractor shall have the responsibility of ensuring proper proportioning
of materials in accordance with the approved job mix formula and producing a
uniform mix. The permissible variations of individual percentages of various
ingredients in the actual mix from the job mix formula may be within the limits
as specified in Table. These variations are intended to apply to individual
specimens taken for quality control tests vide Section 900 of MORT
specifications for Road and Bridge Works (1l Revision).

D. Construction Specifications

1. Weather and seasonal limitations:

As per above specs shall apply.

2. Preparation of base

The base on which bituminous concrete is to be laid shall be prepared,
shaped and conditioned to the specified levels, grade and cross fall (camber)
in accordance with Section 2.75 or as directed by the Engineer . The surface
shall be thoroughly swept clean free from dust and foreign matter using
mechanical broom and dust removed by mechanical means or blown off by
compressed air. In portions where mechanical means cannot reach, other
approved method shall be used.

3. Tack coat

A tack coat complying as mentioned in section 2.73 shall be applied over the
base.
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4. Preparation of mix

Section 2.74.4 shall apply.

5. Spreading
As per 2.74.4.5.
6. Rolling

As per 2.74.4.6
E. Opening to Traffic

Traffic may be allowed immediately after completion of the final rolling when the mix
has cooled down to the surrounding temperature.

1. Surface Finish and Quality Control of Work

The surface finish of construction shall conform to the requirements of

Section 902 of MoSRT&H Specifications for Road and Bridge Works (IV
Revision).

Control on the quality of materials and works shall be exercised by the
Engineer in accordance with Section 900 of MORT Specifications for Road
and Bridge Works (IV Revision).

F. Method of Measurements

Bituminous concrete shall be measured as finished work in m3, or as specified in the
relevant BOQ Item.

END OF SECTION 02750.
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SECTION 02800 ANTITERMITE TREATMENT

PART 1 -GENERAL

1.01

A.

1.02

A

1.03

1.04

1.05

1.06

Reference:
Section 02000 applies to and governs the work of this Section.
Work Included:

Provide labour, materials and other services to set up a chemical barrier against
attack by termites while the buildings and other structures are under construction.

Uniform distribution and proper penetration of treating solution to foundations, walls,
trenching for interconnecting piping, rising mains, bypasses and electrical conduits,
basements, plinths, manholes and miscellaneous chambers.

The Drawings, Datasheets and Specifications are intended to set the acceptable
minimum standard.

Related Work:

The following related work is covered elsewhere in the Contract Documents:
1. Section 02000 - Site Preparation

2. Section 02221 - Backfilling and Filling

3. Section 02220 - Excavation

4, Division 3 - Concrete

5. Division 4 - Masonry

Alternatives:

Refer to Section 01002 for requirements pertaining to acceptance of alternative
equipment/ material.

Submittals:

Submit method of treatment proposed to be adopted for the approval of the Engineer
in accordance with Section 01007 and AS-BUILT drawings as per Section 01016.

Upon completion of this work, submit a Pest Management Report, identifying target
pest, type of operation, brand name and manufacturer of pesticide, formulation,
concentration and rate of application used. Maintain daily records using Pest
Management Maintenance Record and submit copies of records when requested by
the Engineer.

Before commencing works, provide to the Engineer for approval, samples of
chemicals from a reputable firm recommended by the Indian Pest Control
Association (IPCA).

Codes and Standards:

The following applicable standards established by the Bureau of Indian Standards
govern the materials and workmanship for the work under this Section.

1 IS: 6313 (Part | to | Code of Practice of Anti Termite Measures in Buildings -
1)) Pre-constructional Chemical Treatment Measures
2 IS: 3385 Code of Practice for Measurement of Civil Engineering
Works
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B. Where provisions of the pertinent codes and standards conflict with these
Specifications and Drawings or with each other comply with the more stringent
provision

C. Use the latest issue of Standards.
PART 2 - PRODUCTS

2.01

General:
A. Provide the following chemicals conforming to relevant Indian Standards in water
emulsion.
Chemicals Concentration by

Weight Percentage

1 | Chlorpyrifos Emulsifiable(IS: 8944 — 1978) 1.0
2 | Heptachlor Emulsifiable Concentrate (IS: 6439 — 1978) 0.5
3 | Chlordane Emulsifiable Concentrate (IS: 2682 — 1984) 1.0

B. Delivery Storage and Handling

1.

Pesticides shall be delivered to the site in sealed and labelled containers in
good condition as supplied by the manufacturer or formulator. The pesticides
shall be stored, handled and used in accordance with manufacturer's
instructions. Labels shall bear evidence of registration as per the IS or
appropriate regulations.

C. Safety Requirements

1.

Formulate, treat and dispose of termiticides and their containers in
accordance with the manufacturer’s directions. Draw water for formulating
only from sites approved by the Engineer and fit the filing hose with a
backflow preventer meeting local plumbing codes and standards. The filling
operation shall be under the direct and continuous observation of a
Contractor’s representative to prevent overflow. Secure pesticides and related
materials under lock and key when unattended. Ensure that proper protective
clothing and equipment are worn and used during all phases of termiticide
application. Dispose of used pesticide containers outside the BMC property in
accordance with applicable legislation.

2.02 Approved Manufacturers /Suppliers:

A. M/s. Pest Control Corporation of India

B. Or equivalent as approved

PART 3 - EXECUTION

3.01

A.

B.

General:

Work shall be executed as specified in IS 6313 Part-ll and as per approved
specification of the applicable agencies.

Ensure that there is uniform distribution and proper penetration of treating solution to
the satisfaction of the Engineer.
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C.

3.02

3.03

3.04

Soil treatment shall not be done when it is raining or when the soil is wet with rain or
subsoil water. Once formed, the treated soil barrier shall not be disturbed.

Treatment of Column Pits, Wall Trenches and Basement Excavations:

In case of normal load bearing structures, column pits, wall trenches and basements,
the treatment shall be at 5 I/m? of surface area of the bottom and sides to a height of
at least 300 mm. After the foundation work, the sides shall be treated at 7.5 I/m? of
vertical surface of substructure on each side. After the earth filling is completed,
treatment shall be by rodding the earth at 150 mm centres close to the wall surface
and spraying the chemical at a rate of 7.5 I/m?2.

In the case of framed structures, the treatment shall start at a depth of 500 mm below
ground level. From this depth the backfill around the columns, beams and RCC
basement walls shall be treated at a rate of 7.5 I/m? for the vertical surface and at 5
I/m? for horizontal surfaces at the bottom of trenches/pits.

Treatment of Top Surface of Plinth Filling

1. The top surface of filled earth within plinth walls shall be treated with chemical
emulsion at the rate of 5 I/m? of the surface area before sub-base to floor is
laid. If filled earth has been well rammed and the surface does not allow the
emulsion to seep through, holes up to 50 to 75mm deep at 150 mm centres
both ways shall be made with crow bars on the surface to facilitate saturation
of the soil with the emulsion.

Treatment of Soil Surrounding Pipes and Conduits

1. Special care shall be taken at the points where pipes and conduits enter the
building and the soil shall be treated for a distance of 150 mm and a depth of
75 mm at the point where they enter the building.

Treatment of Expansion Joints

1. The soil beneath expansion joints shall be supplemented by treating through
the expansion joint after sub-grade has been laid at the rate of 2 I/m length of
expansion joint.

Treatment at Junction of the Wall and the Floor

1. Special care shall be taken to establish continuity of the vertical chemical
barrier on the inner wall surfaces from the finished ground level (or from level
where the treatment has stopped) up to the level of the filled earth surface.
To achieved this, a small channel 30 x 30 mm shall be made at all the
junctions of wall/column with the floor (before laying sub-grade) and rod holes
made in the channel up to the finished ground level at 150 mm spacings and
the iron rod moved backward and forward to break the earth and the chemical
emulsion shall be poured along the channel at 7.5 I/m? of the vertical
wall/column surfaces to soak the soil right up to the bottom. The soil shall be
tamped back into place after this operation.

Acceptance Criteria

Provide a 10 year service guarantee in writing supplemented by a separate and
unilateral guarantee from the specialized agency for the job to keep the building free
of termites for the specified period.

Treatment Application
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A

3.05

The Contractor shall apply termiticide to the soil material which will be covered by or
lie immediately adjacent to the buildings and structures to provide a protective barrier
against subterranean termites.

The termiticide shall be applied as a coarse spray and in such manner as to provide
uniform distribution onto the soil surface. This treatment shall be applied prior to
placement of a vapour barrier or waterproof membrane and prior to concrete pouring.
Where treated soil or fill material is not to be covered with a vapour barrier or
waterproof membrane, the Contractor shall exercise adequate precautions to prevent
its disturbance.

The chemical emulsion will be applied uniformly by sprayers at the prescribed rates
as detailed in all the stages of the treatment.

Warranty

Provide a three-year written warranty against infestations or re-infestations by
termites of the buildings or building additions constructed under this Contract.
Perform annual inspections of the building(s) or building addition(s). If live termite
infestation or termite damage is discovered during the warranty period, and the soil
and building conditions have not been altered in the interim: the Contractor shall:

1. Retreat the soil and perform other treatment as may be necessary for
elimination of termite infestation.

2. Repair damage caused by termite infestation; and

3. Re-inspect the building approximately 180 days after the re-treatment.

END OF SECTION 02800.
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SECTION 03000 CONCRETE

PART 1 -GENERAL

1.01

A.

1.02

1.03

1.04

Governing Conditions:

The General Conditions, Particular Conditions, Contract Forms, Instruction to
Contractor and the requirements of Division 1 herein before specified, in addition to
any and all Addenda, apply to and govern each Section of this Division.

This Section covers the general requirements for this Division and shall be read in
conjunction with other Sections in this Division.

This Section governs the work of all other Sections in this Division.
Work Included:

Provide labour, material and equipment necessary to perform concrete work as
indicated on the Drawings or specified herein, including but not necessarily limited to
the following:

1. Formwork and falsework
Steel reinforcement
Spacer covers
Waterstops

Pre-cast Concrete
Cast-in-place concrete

Curing and finishing

® N o g bk 0w

Installation of inserts, anchors, cover blocks, spacers etc
9. Keys and recesses
10. Concrete topping and benching

11. Concrete bases for equipment and tanks.

. The Drawings, Datasheets and Specifications are intended to set the acceptable

minimum standard.
Co-ordination:

Co-ordinate with the work of other Divisions before installing work included in this
Division. If work is installed without co-ordination with other works, the Engineer may
direct that such work be removed, relocated and/or modified as necessary. Comply
promptly with the Engineer's requests. Complete any correction and/or additional work,
as directed by the Engineers at no additional cost to the BMC.

For coordination requirements refer to Section 01003.

Submittals:

Submit shop drawings / product data/ documents for concrete work as required, not
limited to following list, in accordance with Section 01007- submittals.

1. Deviations to technical specification

2 Concrete layout drawings and concrete detail drawings

3. Reinforcement detail drawings

4 Reinforcement bar drawings, bending schedules and bar lists
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1.05

10

11

12

13

14

5. Details of formwork and construction joints including shop drawings and
design calculations

6. Cement and aggregate test reports

7. Concrete mix design

8. Concrete test report by BMC approved testing laboratory.

Neatly assemble and submit test reports and AS BUILT drawings as per Section
01700- Construction Contract Close Out.

Codes and Standards:

The following applicable standards established by the Bureau of Indian standards
govern the materials and workmanship for the work under this Division.

IS 456

IS 457

1S432(Part )

IS 1786

IS 1566

IS 516
IS 2062

IS 10262

IS 3370

1S 2751

IS 2502

IS 2571
IS 9103

IS 4926

Code of practice for plain and reinforced concrete.

Code of practice for general construction of plain and Reinforced
concrete for dams and other massive structures

Code of practice for mild steel or medium tensile steel bars for
concrete or latest version reinforcement.

Cold twisted steel bars for concrete reinforcement.

Code of practice for fabric for concrete reinforcement, hard drawn
steel or latest version wire welded wire mesh.

Code of practice for method of test for strength of concrete
Code of practice for steel for general structural purpose

Code of practice for recommended guidelines for concrete mix
design

Code of practice for concrete structures for the storage of liquids

Recommended practice for welding of mild steel plain and
deformed bars for reinforced construction.

Code of practice for bending and fixing of bars for concrete
reinforcement.

Code of practice for laying in-situ cement concrete flooring.
Admixtures

Code of practice for ready mix concrete.

B. Where provisions of pertinent codes and standards conflict with these Specifications
and Drawings or each other, comply with the more stringent provisions.

C. Use the latest issue of Standards.

PART 2 - PRODUCTS

2.01

General:

A. Comply with product requirements outlined in the individual Sections and as specified

on the Drawings.
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B.

2.02

2.03

B.

Select all other materials, not specifically described but required for proper
completion of the work of this Division.

Cast-In-Place Concrete:
Concrete Mixes and admixtures: Refer to Section 03300.
Fire Protection for materials and equipments:

All materials and equipments specified under this division shall be provided in
accordance with NFPA 820 and the NEC-Area Electrical Classification details
provided on the drawings.

Zones indicated in the drawings refers to divisions specified in NFPA 820

PART 3 - EXECUTION

3.01

A.

3.02

3.03

3.04

A.

mmo o w >

General:

Comply with execution requirements outlined in the individual Sections and as
specified herein.

Special Construction:
Water-tightness:

1. Base slabs and exterior walls below grade to be made watertight to prevent
any groundwater seepage or leakage of water from inside to outside. Prior to
backfilling perform a leakage test to water-retaining structures as specified in
IS 3370. Repair all cracks which exhibit leakage to the satisfaction of the
Engineer.

Field Quality Control:

Cube moulds in required quantity
Cube testing machine of 100 t capacity
Sieves for gravel and sand

Measuring glass for silt content
Laboratory oven

Slump cone with base plate and rod.
Schedule of Concrete Finishes:
Refer to Section 03300 for finish types.

END OF SECTION 03000.
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SECTION 03100 FORMWORK
PART 1 -GENERAL

1.01 Reference:

A. Section 03000 applies to and governs the work of this Section.
1.02 Work Included:
A. Design, supply and install required formwork for the construction of the structure.
B. Remove formwork after completion as specified.
C. Fixing of insert plates, pipes, pipe sleeves, bolts etc.
1.03 Related Work:

A. The following related work is covered elsewhere in the contract documents.

1. Division 2 - Site Work
2. Section 03200 - Reinforcement
3. Section 03300 - Cast-In-Place (In-Situ) Concrete

1.04 Alternatives:
A. Refer to Section 01030 for requirements pertaining to acceptance of alternatives.
1.05 Submittals:

A. Submit shop drawings, product data, and design calculations for vertical walls, roofs
etc, and documents as specified in Section 03000 in accordance with Section 01300.

B. Provide, before commencement of fabrication, details of the materials and means
proposed to adopt to obtain the required special finishes.

1.06 Codes and Standards:

A. The following applicable standards established by the Bureau of Indian Standards
govern the materials and workmanship for the work under this Section.

1 IS 4990 Specification for plywood for concrete shuttering work.

2 IS 800 Code of practice for use of structural steel in general building
construction.

3 IS 806 Code of practice for use of steel tube in general building construction.
4 ACI 301 Specification for Form Finish
B. Where provisions of the pertinent codes and standards conflict with these

Specifications and Drawings or with each other comply with the more stringent
provisions.

C. Use the latest issue of Standards.

PART 2 - PRODUCTS
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2.01 Materials:
A. All formwork shall be constructed of timber, sheet metal, plywood or other approved

2.02

2.03

2.04

2.05

2.06

2.07

C.

material, capable of providing the type of finish specified. All materials used shall be
dimensionally stable on exposure to the prevailing weather and conditions.

Form Coating:

This shall be a non-grain raising and non-staining resin type coating or other suitable
non-staining oil for formwork which will not leave residual matter on the surface of the
concrete or adversely effect the bonding to concrete of paint, plaster, mortar,
protective coatings, water proofings or other applied materials. The coatings shall not
contain any mineral oils, paraffin, waxes or other non-drying ingredients, nor in the
case of surfaces in contact with potable wat