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1. GENERAL

1.1, Scope
This SPECIFICATION covers the mandatory requirements governing the Site Preparation Excavation,
General Earthworks & Back Filling.

1.2. References/Codes

The following Regulations & CODES will be referred to in this specification :

Indian CODES Subject
1S:2720-(Part-VIII) Modified Proctor test
1S:2720-(Part-VII) Sand Replacement Method
1S:2720-(Part-VII) Californian bearing ratio test
Indian Labour Laws
and all derived CODES.
2. SITE CONDITION

The description of soil types expected at the site and the results of field and laboratory tests are given in the
available soil report, if the Geo-technical investigation is not in scope of Contractor.

The Contractor shall study the soil report to ensure that the equipment to be deployed shall be submitted by
the Contractor to the OWNER/OWNER’S REPRESENTATIVE for approval.
2.1. Site data

Prior to excavation or filling work commencing, the levels existing at the site shall be agreed between the
OWNER/OWNER’S REPRESENTATIVE and Contractor.

The Contractor shall set-out and construct any permanent base lines and datum monuments (Bench Mark)
indicated on the drawings or requested by the OWNER/OWNER’S REPRESENTATIVE.

Temporary bench marks to facilitate construction shall be constructed and established based from existing
bench marks and shall have to be approved by the OWNER/OWNER’S REPRESENTATIVE.

Such reference bench marks shall be located where they will be unlikely to be damaged through out its use
during construction shall be properly identified as directed by the OWNER/OWNER’S
REPRESENTATIVE.

2.2, Setting out

The OWNER’S REPRESENTATIVE will provide the required bench marks at the plant battery limits.

The CONTRACTOR shall perform the necessary surveying and staking to complete the work to the
required limits and levels. It shall be the responsibility of the CONTRACTOR to preserve all reference

points and bench marks.
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3.2.

3.3.

After setting-out any part of the work, the CONTRACTOR shall notify the OWNER’S
REPRESENTATIVE and give him sufficient time to check the setting-out before that part of the work is
started. Any assessed discrepancies shall be corrected. Despite any checking, the CONTRACTOR remains
responsible for the exactness of the setting-out and for completing the work to the specified limits and

level.

The setting-out of site preparation and earthworks shall be positioned from the setting-out points and data
provided. Dimensions shall be correct to the following tolerances:

¢ Dimensions less than 15m shall be correct to 12mm.
e Dimensions over 15m shall be correct to 30mm.

e Cumulative Tolerance shall not be permitted.

SITE PREPARATION

Site preparation shall consist of the site clearance, the grubbing, the removal and disposal of unwanted
material, the stripping and storage of top soil, the general site grading and filling.

Site dewatering

Where water courses or ponds have to be removed the channel or pond shall be cleared from all vegetable
matter, silt and organic material. Excavation should go beyond the bed into soil, where no deposit of silt or
organic matter is present. The silty organic soil shall be disposed of as directed by OWNER’S

REPRESENTATIVE.

Site clearance

All existing constructions such as, but not limited to, foundations, paving, trees and shrubs including
stumps and roots shall be completely removed from the site on instructions of OWNER/OWNER’S

REPRESENTATIVE.

The site-area shall be cleared. This shall include the removal of all trees, bushes and other vegetation, to
within 300 mm below the natural grade level. It shall also include the removal of dense growths of ground
plants, matted dead vegetation, and rubbish resting on natural grade.

All cleared material, including trees, stumps, roots, and brush shall be removed from the site. Material may
be burnt if authorised in writing by the OWNER’S REPRESENTATIVE, in areas and at times indicated on

the written document of approval.

Removal of top soil

The top layer, likely to contain organic matter, shall be stripped from the site of the works and shall be
either set aside carefully in separate spoil heaps when needed for re-use, or removed from the job site.

The topsoil shall be stockpiled in areas shown on the OWNER’S REPRESENTATIVE'S drawings.

Stored topsoil shall be mounted and shaped to shed rain water without deep erosion. Stored areas should be
graded to drain surface water away from mounted topsoil.
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Precautions shall be taken to prevent stored topsoil being contaminated by sub-soil, cement, lime, broken
concrete, aggregate or similar material or by petrol, diesel and lubricating oil or other substances likely to
impair its growing qualities.

3.4. Soil preparation

After the site area has been fully cleared and grubbed, the complete area shall be scarified for a depth of
200 mm, and compacted to 95 % of the maximum density at optimum moisture content obtained by the :

| Modified Proctor Test - | [1S:2720-(Part-VIII)] |

The prepared subgrade shall be tested by in-situ CBR or plate tests, as required in this SPECIFICATION.
All unacceptable material shall be removed to tip area.

Unacceptable material is all soil with a CBR of less than 2 % (after compaction), as defined in clause 4.2.3
of this SPECIFICATION.

Rough grading of all areas within the project, including excavated and filled sections and adjacent
transition areas shall be reasonably smooth, compacted, and free from irregular surface changes. The
degree of finish shall be such as obtained usually by a blade-grader or a scraper, except as otherwise
specified. The finished surface shall generally be within a vertical tolerance of 50 mm of final lines, grades
and slopes; the tolerance for areas with 3 metres of buildings and all areas to be paved shall be within 30
mm of final lines and grades.

Final grading shall comply with paragraph 4.5 of this SPECIFICATION.

3.5. Site access

The CONTRACTOR shall clear, grade and maintain an access road to the work area(s) so that the passage
of cars and trucks is guaranteed at all times.

The CONTRACTOR shall also grade and maintain an access road on the site for picking up, transporting
and removing the unwanted stored material areas, equipment or others from the site (hauling operation).
When such a road is no longer required, the CONTRACTOR shall reinstate the ground to the satisfaction
of the OWNER’S REPRESENTATIVE.

Existing surfaced and paved roads used by the CONTRACTOR shall be repaired whenever damaged at his
own cost. This requirement applies equally for both public and private roads.

The CONTRACTOR shall conduct his grading and hauling operations in an orderly and safe manner, and
he will take the necessary measurements for protecting other CONTRACTORS (if any) or a travelling
public (if any). The CONTRACTOR'S equipment applied for works on public roads or streets shall comply
with all the applicable regulations. No payment, if any, on this account shall be made to the contractor.

The CONTRACTOR shall take particular care to avoid spillage on roadway on which he passes with his
equipment. All material, dropped onto the roads, shall be promptly removed by sweeping and/or flushing
with water. A general dust condition on the roads, due to the travelling of the CONTRACTOR'S
equipment, shall be cleaned at regular intervals by flushing with water to prevent it from becoming
annoying for the traffic and adjacent properties.
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4.1.

4.1.1.

GENERAL EARTHWORKS

Excavations required for the permanent work

The CONTRACTOR shall carry out all excavations required for the permanent works in whatever material
he may encounter. He shall provide all labour and plant, including all necessary excavating, transporting,
lifting, hauling, and transport equipment to deal with any kind of material.

All excavating and earth moving plant and machines shall be of a type approved by the OWNER’S
REPRESENTATIVE and they shall be maintained operational throughout the civil works.

Excavations shall include the removal and transportation of all excavated material from the point of-
excavation to the point of final use or disposal in accordance with the lines, grades and dimensions shown
on the drawings or prescribed by the OWNER’S REPRESENTATIVE.

The CONTRACTOR shall submit to the OWNER’S REPRESENTATIVE his proposed method of
excavation, spoil disposal, pumping arrangements and methods of supporting excavations or angles of side
slopes for open cuts.

Excavation shall only be carried out in open cut with the approval of the OWNER’S REPRESENTATIVE.
Where necessary, guard railings and toe boards shall be provided for safety protection around excavations
and all necessary ladders, staging and walkways shall be provided for access. All earthworks shall be
properly protected in such lengths and depths at one time as the OWNER’S REPRESENTATIVE may
approve.

The CONTRACTOR shall fully co-operate with the OWNER’S REPRESENTATIVE, especially in regard
with the sequence and timing of trench excavation, placing of spoil and backfilling to ensure the most
efficient execution of the work. All drainage work and piping shall be completed before any construction
of roads or paved areas.

The CONTRACTOR shall notify the OWNER’S REPRESENTATIVE when any excavation is complete
and no soil fill or concrete shall be placed until the OWNER’S REPRESENTATIVE has inspected and
approved the excavation. The free space after removal of unsuitable soil by the CONTRACTOR and any
holes or depressions below the required subgrade shall be filled with approved materials placed and
compacted in layers in accordance with this SPECIFICATION.

Over-excavation and any damage to finished surfaces by the CONTRACTOR shall be filled and restored to
the correct lines and levels by the CONTRACTOR at his own expense using materials approved by the
OWNER’S REPRESENTATIVE.

Trenches for pipes and excavations for manholes and catchbasins shall be excavated with vertical sides
unless otherwise demanded or permitted by the OWNER’S REPRESENTATIVE. The width of the pipe
trenches shall be adequate to permit the satisfactory laying and jointing of pipes.

Water in Excavations

All excavations shall be kept free of water at all times until the construction and backfilling within the
excavations is completed. The CONTRACTOR shall provide all pumping, temporary drains, cuts and
sumps as may be required for this purpose according to the OWNER’S REPRESENTATIVE. All such cuts
and sumps shall be filled in with concrete or other suitable filling as directed by the OWNER’S
REPRESENTATIVE. Water pumped from excavations shall be directed either onto the adjoining ground
after obtaining prior consent from the Land Owner or into an near by permanent drainage system as
directed by the OWNER’S REPRESENTATIVE. Adequate precautions shall be taken to ensure that
existing drainage systems are protected from blockage by the ingress of materials.
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4.1.2.

4.2.

4.2.1.

4.2.2.

4.2.3.

Excavation Supports

All excavations shall be fully supported to prevent movement of adjacent ground, structures or other works
and to prevent any materials from falling into it by timbering, steel trench sheeting, steel sheet piling, or
other means. Where necessary, the CONTRACTOR shall submit drawings and calculations with his
proposals for supporting the excavations and they shall be subject to review by the OWNER’S
REPRESENTATIVE. Counter shores shall be placed, as necessary, before the original supports to sides of
excavations are removed to make. way for the construction of the permanent work. When placing or
removing counter shores or other supports, care must be taken to avoid pressure being brought onto the
permanent work before it is capable of withstanding such pressure.

The CONTRACTOR shall be held entirely responsible for any damage to or settlements of any adjacent
buildings, foundations, etc., and repairs of any such damage shall be at the CONTRACTOR'S expense. If
the OWNER’S REPRESENTATIVE thinks it is necessary, a record shall be drawn up to establish the
existing situation prior to the starting works. The form of the record may be photographs and/or glass
telltale rods to detect any movement. The OWNER’S REPRESENTATIVE shall have authority, as the
work proceed, to instruct the CONTRACTOR to put in additional timbering or shoring if he considers the
timbering to be unsatisfactory and such additional timber shall be put in at the CONTRACTOR'S expense.
The OWNER’S REPRESENTATIVE'S authority to call for extra timber shall not in any way relieve the
CONTRACTOR from his responsibilities.

All temporary sheeting, timbering, and shoring, shall be removed when the Permanent Works are
completed, unless otherwise directed.

Materials

Earthworks materials to be used in the Civil Works shall be one of the following general classifications :

(i) Acceptable Material : material excavated from within the site area, or imported on the site which
meets the requirements of paragraph 4.2.1 and 4.2.2 of this SPECIFICATION for acceptability for use

in the Permanent Works.
(i) Unacceptable Material : as defined in paragraph 4.2.3 of this SPECIFICATION which shall not be ‘
used in the Permanent Works.
Acceptable Material, excavated from within the site area
The natural occurring in-situ material within the site area (excluding top soil and unacceptable material)
shall be used as general fill for the site preparation and grading required for the overall site development.
Acceptable Imported Fill Material
The fill material shall be granular, well graded, compactable, and possess good drainage characteristics,
and no swelling properties. It shall be free of vegetation, any organic matters and other impurities. In
extraordinary circumstances expansive soil of free swell index, less than 50% may be used, however
approval shall be sought from the Owner/Owner’s Representative.
The proposed fill material shall be tested to determine its suitability. However, filling material shall have
Liquid limit between 20-35 and Plasticity index shall not be more than 12.

Unacceptable Material

The following type of material will be considered unsuitable for filling:
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1. Material with vegetation and shrubs.

2. Material in frozen condition or susceptible to combustion.

3. Material resulting in leaching.

4. Any material which classifies as CH, OH, OI, LI as per IS:1498.

5. Material with swelling index more than 50.

4.3. Filling

4.3.1. Preparation of Ground for Fill
Prior to placing the filling material upon any area, all clearing operations shall have been completed in
accordance with paragraph 23. All sod, grass and vegetable matter shall be removed from the ground
surface and the ground shall have the required form and level. The top surface shall be prepared in
accordance with paragraph 3.4.
Where areas of wet soil exist, on which the fill is to be placed, they shall be drained and if necessary,
excavated, as directed by the OWNER’S REPRESENTATIVE.

4.3.2. Placing Area Fill
Area fill shall be placed in accordance with the following requirements :
All fill shall be placed in layers approximately parallel to the final rough grade. Fill shall be constructed to
elevations shown on the OWNER’S REPRESENTATIVE'S drawings to an accuracy of + 50 mm.
Layers shall be placed within 24 hours of moisture treatment and compaction.
Loose fill layers shall be 200 to 400 mm thick prior to compaction, depending on the compaction
equipment and nature of filling material.
The CONTRACTOR shall provide a system of temporary drainage' at his own expense to prevent localised
ponding of rainwater. A plan of temporary drainage structures shall be submitted for approval before
construction. The system should conform with the final surface drainage system for the area as shown on
the drawings.

4.4. Compaction
For each Type of fill material and for each source, compaction shall be carried out to achieve 95 % of the
maximum dry densities of the material, at optimum moisture content obtained by
| Modified Proctor Test - | [ 1S 2720 (PART VIII) 1 |
When the fill type and its proposed method of laying have been approved by the OWNER’S
REPRESENTATIVE, this method shall be used for the actual filling operations and no changes in the
material properties, their sources of supply or their placement method shall be allowed without further
compaction trials.

Rev 2 - 04.09.09 Page 6 of 9



TRACTEBEL €ngineering| __ TS -SITE PREPARATION 702
G ez | EXCAVATION WORKS & BACK | 4o

———— FILLING

e The construction of foundations bearing on or within filled ground shall not start until agreed on by the
OWNER’S REPRESENTATIVE.

e Suitable concrete level checking pads shall be placed in the final surface of the filling and levels shall be
taken and agreed on by the OWNER’S REPRESENTATIVE at regular intervals prior to the starting of the

construction.
e No part of the drains, pipelines or any other work shall be covered until they have been tested by the
CONTRACTOR and approved by the OWNER’S REPRESENTATIVE.
4.5. Grading

Rough grading required for site preparation shall be carried out in accordance with paragraph 3.4 of this
SPECIFICATION.

Final grading shall be carried out when all below ground works are completed and at a time agreed on by
the OWNER’S REPRESENTATIVE. Final grades shall be carried out to the lines, grades, and slopes
shown on the drawings, within a tolerance of 30 mm.

Finish surface to graded areas, top soil and grass, gravel, grade pavement, etc. shall be as shown on the
OWNER’S REPRESENTATIVE'S drawings.

4.6. Underground obstacles

When during excavation the CONTRACTOR encounters existing underground pipes, sewers, cables or any
other obstructions he shall immediately inform the OWNER’S REPRESENTATIVE for further

instructions.

The OWNER’S REPRESENTATIVE'S drawings do not guarantee the accuracy nor the correct position of
eventual underground obstacles.

The CONTRACTOR shall verify their locations before starting any work affected by the obstacles.

5. CONSTRUCTION OF BUND WALLS AND DITCHES

The site grading slopes and bunds shall be constructed in acceptable material (paragraph 4.2) and placed
and compacted in accordance with the paragraphs 4.3 and 4.4.

The slopes of temporary and permanent bunds shall be as shown on the OWNER’S REPRESENTATIVE'S
drawings.

Earthen bund walls, and slopes to both embankments and cuttings shall be protected against erosion.

6. EARTHWORKS FOR ROADS

This paragraph deals with the preparatory works regarding the earthworks for roads.

6.1. Earth subgrade for roads

Earth subgrade for roads shall include common excavation or fill and rough grading of roads and
embankments with their attendant shoulders and ditches.
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6.2.

The top 500 mm of subgrade shall be compacted to a minimum of 95 % of the maximum density at
optimum moisture content obtained by means of

[ Modified Proctor Test - | [ IS 2720 (PART VIII) 1 ]

Unacceptable material shall be removed prior to the placement of the filling, sub-base or base course
materials.

Road Embankments

All road embankments shall be constructed in layers parallel to the finished grade of the road bed. During
the construction of embankment, a smooth grade having an adequate crown shall be maintained to provide
drainage. Embankments shall be constructed to the required grade and the completed embankments shall
correspond to the required grade as well as to the shape as shown on the drawings.

Embankments shall be filled with general fill material (paragraph 4.2) from designated or other approved
sources. Embankments shall be constructed in successive layers, over the full width of the cross section and
on such lengths as are suited for the applied compaction and watering methods. The layers shall not exceed
200 mm in depth prior to compaction.

The surface of the road embankment shall be constructed to an accuracy of + 20 mm to permit the
construction of sub-base and base to the required thickness, surface tolerance and specified compaction.

Before placing the sub-base, the compacted surface should be levelled and checked by the OWNER’S
REPRESENTATIVE.

Road embankments shall be compacted to an average dry density equal to 95 % of the maximum dry
density as determined by :

| Modified Proctor Test - | [ IS 2720 (PART vIII) 1]

If necessary, and before being compacted, each layer shall be processed as required to bring the moisture
content to not more than 2 % dry of optimum so as to warrant its compaction to the required density. The
material shall be so worked as to have a uniform moisture content through the entire layer.

Each material layer shall be compacted uniformly by use of adequate and appropriate compaction
equipment. The compaction shall be done in a longitudinal direction along the embankment and shall

generally begin at the outer edges and progress towards the centre line in such a manner that each section
receives equal effort from compaction.

TESTING OF SOIL IN EARTHWORKS

When there is reasonable doubt as to the adequacy of the work carried out, the earthworks shall be tested
by means of one or more of the following methods :

The compaction of filling shall be tested generally by the :

[ Sand Replacement Method - [ [ 1S 2720 (PART VII) ] ]

for determining dry density and moisture content. Where it is important to test one layer of fill before it is
covered by successive layers, and time is an important factor, the compaction shall be tested by means of
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an approved nuclear-electronic instrument. This instrument shall be operated strictly in accordance with the
Manufacturer's instructions.

The optimum dry density and moisture content for the compaction of any particular soil shall be
determined by means of the :

[ Modified Proctor Test - | [ 1S 2720 (PART VIII) ] ]

For large areas of bulk excavation and filling, preliminary site tests shall be carried out to determine the
method for achieving the required compaction with plant available. These tests shall be carried out by
laying strips of filling material approximate 18 m long and 4.5 m wide in varying thicknesses. The strips
shall then be compacted with the plant to be used, with varying numbers of passes. .

Compaction tests shall then be made for each strip, either in-situ, or by taking samples for laboratory
testing. The results of these tests shall determine the method to be adopted for the compaction of filled

areas.
The OWNER’S REPRESENTATIVE may at any time carry out field dry density testing on materials
which he considers not to be compacted adequately. The CONTRACTOR shall carry out any necessary

works to achieve a satisfactory state of compaction. This additional work shall be at the CONTRACTOR'S
expense if the inadequate compaction does not comply with this SPECIFICATION due to his failure.

If the test results show that the required state of compaction is consistently not being achieved, the
OWNER’S REPRESENTATIVE shall require further trial compaction to be carried out to establish a
successful method of compaction.

8. BEARING TESTS

Soil, either in fill or excavation, shall be tested for bearing, using one or more of the following methods, if
a soil report is not available.

8.1. Direct loading method

A concrete slab of suitable size shall be cast either on the surface or at the required depth and when
sufficiently hardened, it shall be loaded with kentledge at intervals.

Readings of load and deflection shall be taken at each interval until failure of the soil under the base.

Alternatively, the slab may be loaded as for a pile test, using jacks.

8.2. Californian bearing ratio test

The CBR test shall be carried out in accordance with IS :2720-Part VII.
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1.1.

1.2

GENERAL

Scope

This SPECIFICATION covers the excavation and backfilling of pits and trenches for the foundations of
structures and the compacting of the backfill material.

It also covers the excavating and backfilling of trenches for drainage pipes, utilities pipes, ducts and cables
and the excavating and backfilling of pits for manholes and alike.

The following definitions shall apply :

AGREEMENT

OWNER
CODE

CONTRACTOR

DAYS - WEEKS - MONTHS

OWNER’S REPRESENTATIVE

GOODS and/or SERVICES

PROJECT

STANDARD

SPECIFICATION

References

Designates the agreement concluded between the OWNER and the
CONTRACTOR, under which the latter undertakes to the former
the GOODS and/or SERVICES according to the stipulations which
are agreed and specified in the form of an order.

Designates the purchaser of the GOODS and/or SERVICES which
are the subject of the AGREEMENT.

Designates a set of systems and Indian rules or international
standardization documents for design, materials, tests, etc.
Designates the individual or legal entity with whom the order has
been concluded by the OWNER. The term "CONTRACTOR" may
be used indifferently for a supplier, a manufacturer, an erection
CONTRACTOR, etc.

Specify the number of calendar days, weeks or months and not of
working days, weeks or months.

Designates the individual or legal entity to which the OWNER has
entrusted various tasks in relation with the carrying out of his
PROJECT.

Designate, depending on the case, all or part of the drawings or
documents, substances, materials, materiel, equipment, structures,
plant, tools, machinery,... to be studied, designed, manufactured,
supplied, erected, built, assembled, adapted, arranged or put into
service by the CONTRACTOR under the AGREEMENT,
including all the studies, tasks, works and services specified by the
order. The terms GOODS or SERVICES may be indifferently used
one for the other as required by the context.

Designates the aggregate of GOODS and/or SERVICES to be
provided by one or more CONTRACTORS.

Designates a set of models or references, corresponding to
common practice and generally used by the OWNER’S
REPRESENTATIVE. This can be : typical standard drawings or
documents.

Designates a document describing in some details general or
particular requirements for specific type of works.

The standards referred to in this section are as follows :

u As per Indian Labour Laws ]

]
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1.3. Submittals
1.3.1. Construction and method drawings

The CONTRACTOR shall submit the following drawings and details :

a) the results of the survey specified in paragraph 3.1.

b) construction drawings, method diagrams and plant details for each major
excavation in close proximity to an existing structure showing in full detail, with
appropriate supporting calculations, the CONTRACTOR'S proposals for carrying
out the excavation, for shoring the sides of the excavation, for shoring and
underpinning the existing structure if necessary, for controlling and recording all
movements which could affect the structure, for compacting the backfill material
and, if necessary, for dewatering the excavation or lowering the level of the
groundwater in the vicinity of the excavation to enable the whole of the work to be
executed in the dry and the stability and condition of the adjoining structure to be
preserved. '

1.4. Site Conditions
1.4.1. Existing conditions

The attention of the CONTRACTOR is drawn to the fact that, at certain locations, excavation for the

foundations of structures will have to be carried out in close proximity to existing structures and to the

requirements of this SPECIFICATION in this respect.
2. MATERIALS
2.1, Backfill Material

Only suitable material as defined below and approved by the OWNER’S REPRESENTATIVE shall be

used for backfilling.

Suitable material shall comprise all materials which are acéeptable in accordance with the Contract for use

in the Works and which are capable of being compacted in the manner and to the specified density.

Unsuitable material shall mean other than suitable material and, unlesS instructed otherwise by the

OWNER’S REPRESENTATIVE, it shall include :

i material from swamps, marshes or bogs and soil containing more than 10% organic matter;

ii. peat, logs, stumps and perishable material;

ii. clay of liquid limit exceeding 70 and/or plasticity index exceeding 45;

iv. soils containing soluble salts other than calcium sulphate in quantities exceeding the relevant

percentages by weight given in the following table :
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pH value Total soluble Sulphates Chlorides
of soil salts excluding Na SOy +
Ca SOy Mg SOy4
over 6 as e) - -
5-6 0,5 % - -
under 5 0,5 % 0,05 % 0,45 %
V. salty of gypsiferous soils containing more than 10 % soluble salts.
3. EXECUTION
3.1. Preparation
Before any major excavation work is undertaken, the CONTRACTOR shall carry out an adequate survey
of all existing structures in close proximity which could be affected by the intended work. The survey shall
include the establishment of the following data regarding each structure:
a) type of construction, structural condition and any defects;
b) limits and levels of foundations;
c) type and quality of foundation;
d) extent of vaults, tunnels and similar underground structures;
e) locations of utilities in the vicinity.
The CONTRACTOR shall provide all shoring and underpinning of existing structures, required to ensure
their stability and safety during the excavation work. Shoring and underpinning shall comply with the
requirements of :
I_[ As per Indian Labour Laws | ]
Before starting the excavation of trenches etc. and if the presence of existing underground utilities is known
or suspected, the CONTRACTOR shall establish the exact location of these by means of carefully
excavated trial pits, using hand methods in the immediate vicinity of the pipe, duct or cable, and shall carry
out such diversion or protection of these as is shown on the drawings or directed by the OWNER’S
REPRESENTATIVE.
Rev.l - 04.09.09 Page 3 of 10
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3.2,

3.2.1.

Excavation, Backfilling And Compacting Of Foundation Pits And Trenches

Excavation of foundation Pits and Trenches

Pits and trenches for foundations of - structures and buildings shall be excavated to the levels and
dimensions shown on the drawings or to such other levels and dimensions as directed by the OWNER’S
REPRESENTATIVE. The OWNER’S REPRESENTATIVE may require from the CONTRACTOR to
excavate below the foundation levels shown on the drawings or he may order him to stop when suitable
foundation material is encountered.

Bottom_of the excavation

The bottom of all excavation shall be carefully graded and if required by the OWNER’S
REPRESENTATIVE stepped or benched horizontally.

All excavations shall be taken out as nearly as possible to the exact dimensions of the foundations to
minimise backfilling.

In excavations for foundations of structures and buildings a bottom layer of soil shall be left in place
temporarily and subsequently removed only when the concrete is about to be placed, in order to avoid, as
far as possible, softening or deterioration of the surface of the bottom of the excavations by exposure.

The thickness of the layer will depend on the type of soil and will be determined by the OWNER’S
REPRESENTATIVE. Any pockets of soft material in the bottom of pits and trenches shall be removed as
directed and the cavities so formed filled with concrete Grade M15. Where, after grading of the bottom,
any volumes of material become puddled, softened or loosened, the disturbed or damaged material shall be
removed as directed and the cavities so formed filled with concrete Grade M15, at the CONTRACTOR'S

expense.

After the completion of placing of any blinding concrete required by the Contract, no trimming of the side
faces shall be carried out for 24 hours.

When any excavation has been taken out and trimmed to the levels and dimensions shown on the drawings
or directed by the OWNER’S REPRESENTATIVE, the OWNER’S REPRESENTATIVE shall be
informed accordingly so that he may inspect the completed pit or trench.

Excavated materials

Excavated materials from excavations which are suitable and required for backfilling shall be stockpiled
clear of the excavation works. The stockpiles shall be shaped and graded to permit proper drainage.

Excavated materials from excavations which are suitable but superfluous to the needs for backfilling shall
be utilised by the CONTRACTOR where suitable filling material is required elsewhere in the Works or, if
superfluous to all the requirements for backfilling or filling, it shall be removed from the site by the
CONTRACTOR.

If the CONTRACTOR allows material which, on excavation is suitable for re-use, to become unsuitable
and it is in this condition when required for backfilling or filling, he shall make good by running in to spoil
and replacing with other suitable material, or when directed by the OWNER’S REPRESENTATIVE, the
moisture content of the material shall be adjusted before deposition, to facilitate the compaction in a way as
specified by this SPECIFICATION.
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3.2.2.

Excavated materials from excavations which are unsuitable for use as backfilling shall be run to spoil off
the Project Site, selected by and at the CONTRACTOR expense or to a dumping place as directed by the
OWNER (as defined by the agreement constituent documents).

Excavation to a depth greater than specified shall be corrected by the CONTRACTOR at his own expense
by concrete Grade M15.

Excavation to a width greater than specified shall be corrected by the CONTRACTOR at his own expense
and to the satisfaction of the OWNER’S REPRESENTATIVE by completely filling the excess volume of
excavation against the completed foundation either with concrete Grade M12/15 or if agreed by the
OWNER’S REPRESENTATIVE with approved material compacted in a way as specified in paragraph
3.2.5 of this SPECIFICATION.

The sides of all excavations shall be shored adequately at all times to the satisfaction of the OWNER’S
REPRESENTATIVE.

The submission by the CONTRACTOR of the details of his proposals for such work and the OWNER’S
REPRESENTATIVE'S agreement thereto, shall not relieve the CONTRACTOR of any responsibility for
the safety of the work.

Timber or other shoring materials shall be removed as the work proceeds unless otherwise directed or
permitted by the OWNER’S REPRESENTATIVE. The OWNER’S REPRESENTATIVE may direct
shoring materials other than timber to be left behind in trenches or other excavations.

In placing, altering or removing shoring to the sides of excavations, care shall be taken to avoid pressure
being brought to bear on the permanent work before it is capable of withstanding such pressure.

Excavation of Trenches

Excavation of trenches

Excavation for pipes, ducts and cables shall be carried out in trenches and shall be conform to the lines and
levels shown on the drawings or to any specified gentle curve in plan. Except where any greater width is
shown on the drawings all trenches shall be excavated to such a width as will give adequate room in the
trench for the proper support of the trench, and shall be excavated to a sufficient depth and width to enable
the pipe, duct or cable and any specified or agreed joint, bedding, haunching and surround to be
accommodated.

Trenches for sub-soil drains and land drains shall be of the minimum width capable of accommodating the
pipes in order to ensure good alignment of the pipes as laid and shall be excavated to uniform gradients in
straight lines or specified gentle curves.

Trenches for French drains having pipes up to 150 mm in diameter shall be excavated to a width of at least
four times the nominal diameter of the pipes; for pipes over 150 mm in diameter the width shall be the
diameter plus 450 mm.

The excavation of trenches at or near the toes of cutting or embankment slopes shall be carried out in such
a manner that there is no excavation into the slope for working space.

Where a trench is adjacent to an existing or a new structure or building, and the bottom of the trench is
lower than the foundation of the structure or building, the pipe or duct shall be bedded and surrounded in
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concrete Grade C12/15 and the trench shall be filled in with concrete up to the level of the top of the
foundation.

When constructing new structures and buildings and laying adjacent pipes or ducts the item, requiring the
deepest excavation, shall be executed first.

Bottom of the trench

Before any pipes, ducts or cables are laid or concrete or other bed placed in the trench, the base of the
excavation shall be trimmed true in cross-section and gradient and rammed by hand solid to afford a firm
and uniform bearing throughout the entire length of the trench. Where, after trimming of the base of the
excavation, any volumes of material become puddled, softened or loosened, the disturbed or damaged
material shall be excavated to such additional depth as may be required by the OWNER’S
REPRESENTATIVE, to the full width of the trench, and be replaced up to the proper level with sand,
gravel or pipe bedding material properly compacted or with concrete of the same grade as the bed, as the
OWNER’S REPRESENTATIVE may direct, at the CONTRACTOR'S expense.

Where a firm foundation is not encountered, due to soft, spongy or other unsuitable material, all such
unsuitable material under the pipe, duct or cable shall be removed over the full width of the trench and the
space shall be backfilled with sand, gravel or pipe bedding material properly compacted or with concrete of
the same grade as the bed, to provide adequate support for the pipe, duct or cable.

Excavated materials

Excavated materials from trench excavations which are suitable for the purpose shall be set aside for use as
backfill.

Excavated materials from excavations which are unsuitable for use as backfilling shall be run to spoil off
the Project Site, selected by and at the CONTRACTOR expense or to a dumping place as directed by the
OWNER (as defined by the agreement constituent documents).

Excavations taken out to a greater depth than specified shall be filled in to the required level with
compacted suitable material or with the specified pipe bedding material properly compacted.

Where pipes or ducts are to be bedded on a concrete bed, any such additional excavation shall be filled in
to the required level with concrete of the same grade. :

Where pipes or ducts are to be bedded on, haunched or surrounded with concrete, any additional lateral
excavation beyond the specified overall dimensions of the concrete bed, haunch or surround shall, except
where such additional lateral excavation is shown-on the drawings, be filled in to the level of the top of the
specified concrete with concrete of the same grade. No payment will be allowed for any of the filling in of
additional excavation specified in this paragraph.

The sides of the trenches shall be supported adequately at all times by means of walling, struts and runners
or sheet piling of sufficient numbers and dimensions to prevent the falling in, movement or slipping of the
ground, injury to workmen and damage to the Works or adjacent property.

3.2.3. Excavation around existing structures
Should the results of the survey specified above, indicate that an existing structure would be affected by the
intended excavation work, the CONTRACTOR shall design and employ a temporary support system for
Rev.1 - 04.09.09 Page 6 of 10
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3.24.

the excavation, of sufficient strength to preserve the stability of the structure, and of sufficient rigidity to
prevent any movement of the soil which could cause significant damage to the structure. The
CONTRACTOR shall include in his design calculations for temporary support systems a reliable estimate
of the expected settlement of each existing structure affected.

In all cases where for any reason (e.g. due to the close proximity of the excavation to an existing structure,
the conditions of the soil, changes in ground water level due to de-watering, etc.) the displacement of any
part of a temporary support system of an excavation could cause movement or settlement of an existing
structure, the CONTRACTOR shall provide and monitor adequate reference marks and instrumentation for
controlling and recording all movements which could affect the structure.

Should the movement of any part of a temporary support system of an excavation or of any existing
structure exceed the amount of movement or settlement estimated for that particular stage of the excavation
work, the work shall be discontinued and the OWNER’S REPRESENTATIVE shall be notified
immediately. In such cases the CONTRACTOR shall carry out to the approval of the OWNER’S
REPRESENTATIVE all measures necessary to prevent further movement or settlement.

The methods used for constructing temporary support systems and for excavating in close proximity of an
existing structure shall be compatible with the condition and use of the concerned structure. No equipment
shall be used which could cause damage to the structure, for example due to static loading, vibration or
shock waves.

Equipment used close to occupied building shall be of a type which causes the least disturbance to the
occupants in respect of noise, vibration, shock waves, dust and mud.

Where necessary, walkways, building entrances and facades shall be protected adequately from damage or
soiling from debris, dust or alike.

Excavations to be kept free from water

The CONTRACTOR shall keep all excavations quite free from water, whether affected by floods, storms
or otherwise, so that the works may be constructed in dry conditions. He shall construct, as may be required
by the OWNER’S REPRESENTATIVE, grips or channels or sub-drains at levels lower than the bottom of
the permanent works to convey the water to sumps which he shall construct in positions convenient for the
disposal of the liquid drained thereto. The grips, channels, sub-drains and sumps shall, where possible, be
constructed clear of the permanent works and shall be filled as the permanent work proceeds to the
satisfaction of, and as may be ordered by, the OWNER’S REPRESENTATIVE.

The sub-drains shall be formed with pipes of adequate diameter. Trenches shall be excavated to the
minimum width capable of accommodating the pipes, their inverts shall be graded to outfall and approval
clay tile pipes shall be laid open-jointed in the trenches which shall then be backfilled carefully with
granular filter material. The grading of the filter material used in the sub-drain shall, where necessary, be
such that the ground below foundation level is in no way weakened by the washing out of any of its finer
particles. Where sub-drains are located directly below any part of the permanent concrete works, the
trenches shall, immediately before the construction of the permanent work is started, be covered with
approved waterproof sheets which shall lap both sides of such trenches by at least 150 mm.

The CONTRACTOR shall also provide, fix, maintain and work such engines, pumps, hoses, chutes and
other appliances as are necessary to keep the sub-soil or accumulated water at a level 300 mm lower than
the bottom of the permanent works (or at a lower level as the OWNER’S REPRESENTATIVE may direct)
for such periods as the OWNER’S REPRESENTATIVE shall direct. After raising the water herein referred
to, the CONTRACTOR shall immediately convey it away from the Works. When practical the water shall
be discharged into the permanent outfall for the pipe drainage system.
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3.2.5.

Foundation pits and trenches shall be kept free from water during the time that excavation is being carried
out and until, according to the OWNER’S REPRESENTATIVE, any concrete therein is sufficiently set and
all constructional works therein can suffer no damage from flooding, hydrostatic pressure, flotation or other
cause. They shall be kept free from water during the period that backfilling is being carried out.

Precautions shall be taken to prevent piping uplift of the bottom of excavations either by the use of cut-off
walling or sheeting by lowering the water table or by other means and all such precautions shall, prior to
adoption, be subject to the approval of the OWNER’S REPRESENTATIVE.

The CONTRACTOR shall take care to avoid undermining any part of the Works or other properties by
pumping, but should the undermining or other damage occur due to prolonged or excessive pumping he
shall immediately make good this at his own expense, to the satisfaction of the OWNER’S
REPRESENTATIVE.

Backfilling and compacting of foundation pits and trenches

Backfilling of foundation pits and trenches shall be carried out as soon as the foundations and structural
works therein have acquired adequate strength as specified by the OWNER’S REPRESENTATIVE.

The timing and rate of placing backfill material around or upon any completed or partially completed
structure shall be arranged in such a way that no part of the work is over-stressed, weakened, damaged or
endangered. In particular the placing of backfill material against walls designed to be restrained by
structural elements, located above or below finished ground level, shall not be started until such structural
elements have been installed and, if made of concrete, have attained their full specified strength and have
had their temporary supports removed.

Backfill material shall be placed in layers of uniform thickness and shall be brought up uniformly on all
sides of the foundation or structure being backfilled. Each layer shall be so placed as to maintain adequate
drainage and to prevent accumulation of water.

Timber sheeting and other excavation supports shall be removed carefully as the filling proceeds except as
otherwise specified or ordered, but the removal of such supports will not relieve the CONTRACTOR of his
responsibility for the stability of the works. No timber supporting member shall be left behind in pits or
trenches. Care shall be taken to maintain the integrity of the sides of the excavation and to fill all spaces left
by the withdrawn supporting members.

The backfill material shall be compacted in layers not exceeding 150 mm in depth when compacted, to a
dry density not less than that obtaining in the adjacent undisturbed soil and not less than 95 % of the
maximum dry density. Cohesive materials shall be compacted at a moisture content within 2 % of the
optimum moisture content on the wet side.

Full compaction shall be achieved throughout every layer, up to the edges of the pits or trenches and up to
the faces of the foundations or structural works therein.

1 Unless other compacting equipment is required or agreed on, compaction shall be carried out by power
rammers, vibrating plate compactors or lightweight vibratory rollers.

1 Power rammers are machines which are actuated by explosions in an internal combustion cylinder,
each explosion being controlled manually by the operator.
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3.2.6.

1 Vibrating plate compactors are machines having a base plate to which is attached a source of
vibration consisting of one or two eccentrically-weighted shafts. Vibrating-plate compactors shall
be operated at the frequency of vibration recommended by the manufacturer and shall normally be
operated at travelling speeds of less than 15 m per minute.

o Vibratory rollers are self “propelled or towed rollers having means of applying mechanical
vibration to one or more rolls. Vibratory rollers shall be operated with their vibration mechanism
operating only at the frequency of vibration recommended by the manufacturer.

1 All such rollers shall be equipped with a device which indicates automatically the frequency at which
the mechanism is operating.

o Compacting equipment or methods which transmit excessive pressure to foundations or structural
works in the pits or trenches shall not be used.

Backfilling and compacting of trenches

Backfill material shall be approved by the OWNER’S REPRESENTATIVE and shall be free from stones
or lumps exceeding 40 mm in largest dimension, vegetable matter and other unsatisfactory material.

If the CONTRACTOR allows material which, on excavation is suitable for re-use, to become unsuitable
and it is in this condition when required for backfilling, he shall make good by running it to spoil and
replacing with other suitable material, or when directed by the OWNER’S REPRESENTATIVE, the
moisture content of the material shall be adjusted before deposition in the trench, to facilitate compaction in
the manner specified in this paragraph.

Backfilling shall wherever practical be undertaken immediately after the preceding specified operations
have been completed, and the works have been inspected and approved by the OWNER’S
REPRESENTATIVE, so as to reduce the lengths of trenches open at any one time.

When concrete beds, haunches or surrounds have been placed, compaction by mechanical means shall not
be started until at least four days have elapsed from the time of placing of the last concrete.

Where no haunch or surround of concrete or surround of pipe bedding material is specified, backfill
material shall be brought up equally on both sides of the pipe or duct, first to the level of the centre of the
pipeline and then to a height of 300 mm above the top of the pipe barrel or duct. The backfill material shall
be placed in layers, each of them not exceeding 150 mm in loose depth and each of them compacted
carefully and thoroughly for the full width of the trench with hand tools not driven by an engine. During
the placing of backfill material below the level of the top of the pipe barrel or duct, the backfill material
shall be placed in layers on alternate sides of the pipe or duct so that at no time the difference in level
between the top surfaces of the compacted material on either side of the pipe or duct shall be greater than
150 mm.

Where a surround of concrete or surround of pipe bedding material is specified, backfill material placed
above the surround up to a height of 300 mm (or a greater height as may be shown on the drawings) above
the top of the pipe barrel or duct shall be placed in layers, each of them not exceeding 150 mm in loose
depth and each of them compacted carefully and thoroughly for the full width of the trench with hand tools
not driven by an engine.

Where, in wide trenches, backfilling is necessary at the sides of a haunch or surround of concrete or a
surround of pipe bedding material as well as above them, the backfill material placed at the sides of, and
above, the haunch or surround up to a height of 300 mm (or a greater height as may be shown on the
drawings) above the top of the pipe barrel or duct shall be placed in layers each of them not exceeding 150
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mm in loose depth and each of them compacted carefully and thoroughly for the full width of the trench
with hand tools not driven by an engine. During the placing of backfill material below the level of the top
of the pipe barrel or duct (where the pipe or duct is haunched) or below the level of the top of the surround
the backfill material shall be placed in layers on alternate sides of the pipe, duct or surround so that at no
time the difference in level between the top surfaces of the compacted material on either side of the pipe,
duct or surround shall be greater than 150 mm.

In no case, the backfill material shall be thrown directly on to exposed pipes or ducts.

Care shall be taken not to disturb the pipes, ducts, haunch or surround during the placing and compacting
of the backfill material.

The backfill material placed above the upper level of material compacted by hand specified in the
preceding paragraphs shall be deposited in layers each of them not exceeding 150 mm in depth when
compacted and each of them compacted in a way as specified in this paragraph.

Timber sheeting and other excavation supports shall be removed carefully as the filling proceeds except as
otherwise specified or ordered, but the removal of such supports will not relieve the CONTRACTOR of his
responsibility for the stability of the works. No timber supporting members shall be left behind in trenches.
Care shall be taken to keep the sides of the trench solid and to fill all spaces left by the withdrawn

supporting members.

Regardless of the method of compaction, no traffic or heavy loads shall be allowed over the backfilled
surface until the four days for setting of the last concrete have elapsed.

The backfill material shall be compacted in accordance with the requirements of paragraph 3.2.5 of this
SPECIFICATION.

3.3. Field Quality Control
Tests of compacted backfill material will be made as often as the OWNER’S REPRESENTATIVE shall
deem necessary to ensure compliance with the requirements of this SPECIFICATION.
* * *
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1. GENERAL

This general technical SPECIFICATION is based on Indian CODES.

1.1. SCOPE

This SPECIFICATION covers the requirements to be followed by the CONTRACTOR in assembling,
erecting, imparting and testing of underground sewage and drainage systems.

The following definitions shall apply :

Subject to the requirements of the context, the terms (hereafter listed in alphabetical order) used in this
document are given the following meaning :

AGREEMENT

OWNER

CODE

CONTRACTOR

DAYS - WEEKS - MONTHS

OWNER’S REPRESENTATIVE

GOODS and/or SERVICES

PROJECT

STANDARD

Designates the agreement concluded between the OWNER and the
CONTRACTOR, under which the latter undertakes to the former
the GOODS and/or SERVICES according to the stipulations which
are agreed and specified in the form of an order.

Designates the purchaser of the GOODS and/or SERVICES which
are the subject of the AGREEMENT.

Designates a set of systems and Indian rules or international
standardization documents for design, materials, tests, etc.

Designates the individual or legal entity with whom the order has
been concluded by the OWNER. The term "CONTRACTOR" may
be used indifferently for a supplier, a manufacturer, an erection
CONTRACTOR, etc.

Specify the number of calendar days, weeks or months and not of
working days, weeks or months.

Designates the individual or legal entity to which the OWNER has
entrusted various tasks in relation with the carrying out of his
PROJECT.

Designate, depending on the case, all or part of the drawings or
documents, substances, materials, materiel, equipment, structures,
plant, tools, machinery,... to be studied, designed, manufactured,
supplied, erected, built, assembled, adapted, arranged or put into
service by the CONTRACTOR under the AGREEMENT,
including all the studies, tasks, works and services specified by the
order. The terms GOODS or SERVICES may be indifferently used
one for the other as required by the context.

Designates the aggregate of GOODS and/or SERVICES to be
provided by one or more CONTRACTORS.

Designates a set of models or references, corresponding to
common practice and generally used by the OWNER’S
REPRESENTATIVE. This can be : typical standard drawings or
documents.

Rev.1 - 04.09.09

Page 1 of 9

300177




TRACTEBEL €ngineering | GTS - SEWER AND DRAINAGE | Z/02
G CZ SYSTEM 0008
SPECIFICATION Designates a document describing in some details general or
particular requirements for specific type of works.
1.2, REFERENCES
The STANDARDS and CODES referred to in this section are :
Subject Foreign CODES
Concrete testing; water absorption [1S:456-2000.
1
Non-reinforced concrete pipes; without | [IS:458-1988
internal pressure 1
Circular reinforced concrete pipes; without | [1S:458-1988.
internal pressure ]
Pipes and connections made of reinforced | [1S:458-1988.
fibre cement for sanitary sewage systems 1
Pipes made of vitrified clay [IS:651-1992.
1
Pipes made of PVC [1S:4985-2000
1
Modified Proctor test [IS:2720-Part-28
|
Code for Labour Protection [Indian Labour Laws.
i
The General Technical SPECIFICATIONS related to this section are :
e Structural Concrete
® - Main earthworks & site preparation
e Excavation, Backfilling, Compaction
2. SETTING OUT
The OWNER’S REPRESENTATIVE will provide the required benchmarks at the plant battery limits.
The CONTRACTOR shall be responsible for all detailed survey in accordance with the construction
drawings.
3. REMOVAL OF TOP SOIL

All surface soil likely to contain organic matter shall be removed from the site of the works and shall be
either set aside carefully in separate spoil heaps when needed for re-use, or removed from the job site.

Top soil heaps shall be kept tidy and free of sub-soil and rubbish. The location of spoil heaps shall be

approved by the OWNER’S REPRESENTATIVE.
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EXCAVATIONS AND PREPARATION OF TRENCHES

All excavations shall be carried out to the lines and levels shown on the drawings. Suitable approved
material from excavations shall, where required for filling, either be deposited immediately. at the spoil
heaps in such a manner as to preserve its natural moisture content as closely as possible. All other
excavated materials shall be removed from the site.

Trench width shall be the minimum width required to permit the laying of the pipe, making and inspecting
joints, and consolidating backfill.

When during excavation the CONTRACTOR encounters existing underground pipes, sewers, cables or any
other obstructions he shall immediately inform the OWNER’S REPRESENTATIVE for further

instructions.

The drawings do not guarantee the accuracy nor the completeness for the position of the underground
obstacles. The CONTRACTOR shall verify their locations before starting any work affected by the
obstacles.

The trench shall be excavated so that the pipe can be laid to the required alignment and depth and it shall be
excavated only so far in advance of pipe laying as permitted by the OWNER’S REPRESENTATIVE.

Trenches normally shall be left open more than 50 meters in advance or 50 meters to the rear of pipe
laying. However, in the case of manholes spaced more than 50 meters apart, the trench may be left open
over the entire distance between, plus 25 meters beyond, each manhole to facilitate testing and continuation
of work.

If unsuitable or poor material is encountered at the bottom of the trench, the unsuitable material shall be
removed and replaced with well compacted stabilised material or, the trench shall be excavated to a deeper
elevation and backfilled with large granular material.

The native or improved trench bottom shall be graded to a smooth surface prior to adding clean granular
fill (bank-run sand) and lowering the pipe into the trench.

Excavations shall be kept free of water at all times. When pumping or dewatering is necessary, it shall be
done in such a manner as to avoid disturbance to the ground or existing structures in and around the
excavations. All sumps shall be formed clear of the excavation for the permanent work.

Solid rock or large boulders shall preferably be broken up by mechanical breakers or wedges. Where this is
not practical, blasting methods shall be employed on receipt of approval in writing.

A specialist in the use of explosives shall be employed, and all necessary safety precautions and statutory
requirements shall be observed, with regard to the use and storage of explosives.

Rock excavation shall be taken down 150 mm below the level of the bottom of the pipes, and replaced with
a compacted sand bed.

Where necessary, for the safety of workmen, or to prevent damage or disturbance to any new or existing
work or structures, excavations shall be provided with adequate sheeting, timbering, and shoring, to secure
the sides and prevent any slippage, subsidence, or movement, in the excavation or surrounding ground. The
positions and depths of all pipes, mains, cables, or other services in the vicinity of the works, shall be
ascertained as accurately as possible.

Safeguards, consisting of temporary barriers, walkways, lights and safety signs shall be erected and
maintained for the duration of the project to protect the personnel.

The CONTRACTOR shall inform the OWNER’S REPRESENTATIVE where an excavation is ready for
inspection. No pipes or manholes shall be installed before the excavation has been inspected.
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5. BEDDING
Compacted granular bedding with tamped backfill : the pipe shall be bedded in compacted P.C.C 1:4:8
placed on a flat trench bottom. The granular bedding shall have a minimum thickness of 150 mm. The

thickness of bedding shall allow for the incorporation of sockets. In no way sockets shall support on the
trench bottom.

The remainder of the side fills and a minimum depth of 300 mm over the top of the pipe shall be filled with
carefully compacted material.

In case the construction drawings indicate that the pipe lines have to be laid on concrete, joint holes shall be
left for the sockets or collars of the pipes. When the concrete has set, the pipes shall be laid in sand-cement

mortar. In no case, the sockets or collars shall rest on the concrete without proper support being given to
the barrel.

6. PIPE HANDLING AND INSTALLATION
Protection shall be taken during handling of pipe against shocks and free fall.
Before the pipe is lowered into the trench, it should be inspected for damage and any unsatisfactory lengths
rejected for use. The inside of each pipe length should be swabbed to remove loose dirt and other foreign
matter.
Trenches shall be maintained dry during pipe installation and construction.
Socket and spigot pipe shall be installed upgrade with the spigot ends pointing in the direction of flow.
Pipe invert shall be adjusted by the addition or subtraction of bedding fill and not by wedging or blocking.
Socket and spigot, tongue and groove and other compression type joints shall be made with tools,
lubricants and assembly procedures in accordance with the pipe manufacturer's recommendations with

special care to guarantee that direct or other foreign material shall not enter the joints.

Cracked, chipped or broken pipes and damaged gaskets shall not be used for installation and they shall be
removed from the site.

All pipes shall be laid conform to the line of direction and slope as shown on the drawings.

Completed sections of the pipe shall be partially backfilled to an elevation equal to the pipe centreline, and
if pipe laying is suspended for a time, the ends shall be enclosed to prevent the entrance of foreign material.

The nonabrésive belts or other equipment designed to prevent damage to coating shall be used for the
handling of coated pipe. The use of any tools or equipment which might be injurious to the coating shall
not be permitted.

When stored, the pipe shall be placed on bags or similar in sufficient numbers to prevent damage to the
coating at the points of support.

Walking on coated pipes shall not be permitted.
The manufacturer's specification shall be followed in case of plastic pipe installation.

Carbon steel butt weld joints shall be constructed according to the OWNER’S REPRESENTATIVE as
required.
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7.1.

7.2

8.1.

Flanged connections shall be constructed according to applicable specifications and shall satisfy the
following specific requirements :

e Weld-neck flanges shall be aligned and positioned on and welded to the pipe so that the bolt holes
straddle the horizontal and vertical axes and the refacing of the flange due to protrusion of the welding

bead is not required.
®  Valves shall be assembled with flat face companion flanges and full face gaskets.
e Tensioning of bolts shall be as follows : bolts diagonally opposed shall be tensioned in sequence with

each diagonally opposed set 90° apart until all have been tightened evenly to partial tension; full
tension shall be obtained by executing several passes of this procedure.

CATCH PITS AND MANHOLES

The location and. construction of catch pits and manholes shall be in accordance with the construction
drawings and the SPECIFICATION - Structural Concrete.

The manholes could be either prefabricated or built in site.

MANHOLES MADE OF REINFORCED CONCRETE

Reinforced concrete manholes built in site shall be in accordance with the SPECIFICATION - Structural
Concrete.

MANHOLES IN BRICKWORK

The manholes shall be executed in brickwork; they shall be built at regular distances and in any case when
the sewer and drainage system changes in direction and also at the location where the pipes meet together.
The CONTRACTOR shall use full bricks for supporting brickwork or heavy concrete blocks. The

brickwork and the rendering, inside and outside, shall be carried out with cement mortar 1:4 (1 cement : 4
coarse sand). At the outside a protective coaltar treatment is required. For manholes inside a building the

covers shall be of the cast iron type.

MATERIALS

VITRIFIED CLAY PIPES AND CONCRETE PIPES

e Vitrified clay pipes according to :

[ [1S:651-1992] |

e  concrete pipes according to :

[ [1S:458-1988] |
¢ In order to build the pipes together, the CONTRACTOR will use low C;A cement mortar.

¢ Joints will be made of synthetically elastomers.
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8.2.

9.

9.1.

PIPES MADE OF PVC AND PVC-C

* PVC pipes according to :

[ [15:4985-2000] |
e PVC pipe connections will be made watertight using a watertight joint.

For draining of effluent water of temperature other than the ones indicated in the above mentioned CODE,
one or eventual more manufacturers should be consulted.

When stored for a long period of time, the pipes and connection pieces shall be protected from the sun. The’
storage area shall be such that the pipes will not be subjected to thermal, chemical or mechanical damage.
The surface on which the pipes are stored, shall be smooth and dense so as .to give a full support to the
pipes over their full length and to protect them from hard and sharp irregularities in the surface. The pipes
shall also be free of materials which could provoke contamination.

For temperatures below - 10° C, pipes in polyethylene shall not be handled. During the loading, the
unloading, the storage and the placing of the pipes, they shall be handled with the utmost care.

¢  Pipe connections are made by :
o welding
o flanges
o sealing rings in elastomer -

When connecting by heating and welding under pressure, it shall be carried out strictly in accordance with
the manufacturer's prescriptions and recommendations as far as the weakening temperature and the welding
pressure are concerned.

For the connection of pipes by means of flanges, the use of fixed flanges is not advised because the fitting
of the pipes could create unwanted tensions into the material. The 2 flanges can eventually be replaced by 2
shells.

The sealing rings shall be made of compact elastomer (NBN T 32-002). Except when specified otherwise
on the drawings and/or Particular Technical SPECIFICATION (if any), only the elastomer types SBR and
EPM/EPDM are allowed. When the sealing rings have to fulfil special requirements for resistance to fluids,
the elastomer shall be specified on the drawings and/or the Particular Technical SPECIFICATION. The
source certificate shall give information about the hardness.

The connection of PE pipes with the manholes shall be carried out by elastic sealing joints.

TESTING

GENERAL
All sewers, manholes and appurtenances shall be tested for water tightness.

The tests shall be carried out before the pipes are haunched (if applicable) and before the trenches are
backfilled.

The tests shall be performed by the CONTRACTOR who shall also provide the required testing equipment.

Whenever the OWNER’S REPRESENTATIVE has reason to believe that a pipe line has become defective
due to backfilling operations he may order retesting.
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9.2.

9.2.1.

9.2.2.

Sewer lines may be tested separately from the rest of the lines in a circuit to avoid delays in backfilling.
Tests and inspections shall be conducted during daylight and dry weather.
Water, the test media, shall never be used when the temperature is below 3°C.

Sewer lines and appurtenances shall be tested hydrostatically for leakage by the exfiltration method. The
system being tested is filled with water to produce a 1.00 m (minimum), 2.00 m (maximum) head on the
invert of the pipe at the midpoint elevation of the system.

The acceptable leakage rates for sanitary and process sewers, excluding hydrocarbon sewers, shall not
exceed one litre per hour per 10 m* of wet surface. This leakage allowance shall be increased by 10 % for
each additional 80 mm that the actual head exceeds the basic 1.00 m head.

Acceptable leakage rates for hydrocarbon sewer shall be zero.

e Acceptable leakage rates for carbon steel or stainless pipe-sewer shall be zero.

Any part in which leakage is detected shall be repaired to the satisfaction of the OWNER’S
REPRESENTATIVE, after which the test shall be repeated.

Smoke test, dye test, or visual inspection shall not be performed in lieu of the hydrostatic exfiltration test,
but shall be used as required for establishing system continuity only.

Testing of above ground piping and building plumbing systems shall be i)erformed separately.

HYDROSTATIC EXFILTRATION TEST

Manholes shall be tested as follows

a) Plug all inlet and outlet pipes.

b) Fill manhole with water to 1.00 m above highest plug but not higher than 300 mm below grade.

c) Observe two hour absorption period then refill to test depth.

d) Observe one hour test period, refill to test level and record volume of water used.

e) Allowable leakage shall not exceed one litter per hour per 10 m* of wet surface (based on 1.00 m depth

of test water above bottom of manhole).

Sewer section between two manholes shall be tested as follows

a) Plug discharge end of sewer pipe under test at lower manhole.

b) Plug all inlet pipes of upper manhole.

c) Fill the system through upper manhole with water to test depth.

d) Observe two hour absorption period then refill the system to test depth.

e) Observe one hour test period refill to test level and record volume of water used.

f) Subtract manhole exfiltration loss to determine actual pipe leakage.
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9.2.3. System of drain cups and drain pipes discharging into a catch basin or manhole shall be tested as

follows

a) Plug discharge end of drain system under test at connection to catch basin or manhole.

b) Seal all drain cups with plugs fitted with 2" vent cocks, except one, and to this attach a temporary

stand pipe for filling and obtaining the required test head.

c) Fill the system through the stand pipe and bleed all branches, starting with the longest reach, opening
to vent cocks until all entrained air has escaped, making sure that throughout the bleeding process
water level in the stand pipe is maintained above the highest vent cock. After the system is bled and

the last vent cock has been closed, adjust the water level in the stand pipe to the test level.

d) Observe one hour test period refill the system to test level and record the volume of water used.

9.3. TESTING DOCUMENTS

Records shall be maintained of all performed tests with the following minimum information documented :

a) date of test

b) system tested

c) test section identification within the system

d) test fluid
e) test fluid head

f) allowable leakage

g) observed leakage within each test section

h) repairs
i) retesting

j) inspector

10. " REINFORCED CONCRETE STRUCTURES

This wording covers the reinforced concrete structures such as basins, inspection chambers, manholes,

coverplates, etc.

For the erection and construction of these reinforced concrete structures, reference is made to the General

Technical SPECIFICATION - Structural Concrete.

11, BACKFILLING

After the pipe has been embedded and tested, additional bedding material shall be added to a point 300 mm
above the top of the pipe. Due care shall be taken to prevent lateral displacement of pipes.

This bedding material shall be placed in layers of maximum 150 mm thoroughly compacted by hand with

care given when compacting the material under the pipe barrel.
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Backfill material shall consist of native or imported compatible material free of rocks larger than 100 mm,
vegetable or organic matter, or soil with exceptionally high void content.

When placing backfill material, the finer material shall be placed first.
Backfill compaction by the water tamping method shall not be used.
Timber sheeting shall be removed from the trench before backfilling.

The moisture content of the filling material shall be adjusted to within 2 % of its optimum moisture
content. In wet weather, when the moisture content cannot be reduced to the specified amount by aeration
alone, then filling and compaction shall be suspended.

All soft areas, developed during compaction shall be removed and replaced with approved material. The
surfaces of raised areas of fill shall be maintained at sufficient cross fall to shed water and prevent ponding.

Backfill shall be placed in layers not exceeding 250 mm in loose depth and each layer compacted, by
means of approval mechanical plant, until a density of 90 % of the maximum dry density is achieved. The
maximum possible density shall be defined by the Modified Proctor test in the laboratory.

Tests shall be taken each 200 m of trench at various layers in the vertical sense as directed by the
OWNER’S REPRESENTATIVE.

The CONTRACTOR shall have the required Modified Proctor tests (IS : 2720 ) performed by an approved
specialist and shall supply the OWNER’S REPRESENTATIVE with two copies of all relevant test

certificates.

Backfill compacted to a degree lower as specified will have to be redone without any compensation to the
CONTRACTOR.

All backfill, at the end of the contract, shall conform to the lines and levels shown on the drawings and due
allowance shall be made for possible consolidation and shrinkage in this respect.

* * *
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1. GENERAL

Reference shall be made to the following Indian Standards for any further information etc. not covered in
the specification. In case of any conflict/contradiction, the provisions of this specification shall override.

1S:6278 Code of practice for white washing and colour washing.

1S:2395 Code of practice for painting concrete, masonry and plaster surfaces.
IS:712 Specifications for building limes.

IS:55 Specifications for Ultramarine blue for paints.

I1S:63 Specifications for whiting for paint and putty.

1S:427 Distemper (dry), colour as required.

1S:428 Distemper (oil bound), colour as required.

IS:5411 Specification for plastic emulsion paint for interior use.

IS:2338 Code of practice for finishing of wood and wood based materials.
IS:5410 Cement paint, colour as required.

1S:2524 Code of practice for painting non ferrous metals in buildings.

1S:384 Brushes, paints and varnishes, flat.

1S:486 Brushes, sash, tool, for paints and varnishes.

IS:110 Ready mixed paint, brushing, grey filler enamels for use over primers.
1S:426 Paste filler for colour coats.

1S:345 Wood filler, transparent liquid.

IS:3585 Ready mixed paint, aluminium brushing priming water resistant for wood work.
1S:426 Paste filler for colour coats.

IS:106 Ready mixed paint, brushing, priming for enamels, for use on metals.

All materials required for the execution of painting work shall be obtained direct from approved
manufacturers and shall be brought to the site in makers drums, bags etc. with seals unbroken.

In case of ready mixed paints, thinning if necessary, the brand of thinner shall be as per recommendations of
the manufacturer.

Paint shall be applied by brushing or spraying. The brushing operations are to be adjusted to the spreading
capacity advised by the manufacturer. During painting, every time after the paint has been worked out of
the brush bristles, the bristles shall be opened up by striking the brush suitably.
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2.1.

2.1.1.

2.1.2.

2.1.3.

2.1.4.

Spray machine used may be of high pressure type or low pressure depending on the nature and location of
work. After work, the brushes shall be completely cleaned of paint and shall be hung in a thinner if
intended to be used afterwards. The spray guns shall be cleaned thoroughly after every break in work. The
paint containers, when not used shall be kept close and free from air.

After the finishing of work, the adjacent surfaces not intended to be washed/distempered/ painted/polished,
shall be thoroughly cleaned of all paint patches and shall be finished in accordance with surface finishing of
such surfaces.

WHITE WASHING

White washing in general shall conform to IS;6278.

Workmanship

Scaffolding

Wherever scaffolding is necessary, it shall be erected in such a way that as far as possible no part of
scaffolding shall rest against the surface to be white/colour washed. For white washing of ceiling, proper
stage scaffolding shall be erected.

Preparation of Surfaces

The surface shall be thoroughly cleaned of all dirt, dust, mortar dropping and other foreign matter before
white wash is to be applied. Surfaces already white/colour washed shall be broomed down to remove all
dust, dirt, loose scales of lime wash or other foreign matters.

All damaged portions of the surface plaster shall be removed to full depth of plaster in rectangular patches
and plastered again after raking the joints in masonry properly. Such portions shall be wetted and allowed
to dry before any operation.

All holes, cracks, patches, etc. not exceeding 0.1 sq. m. in area shall be made good with material similar to
that of the surface. Surfaces affected by efflorescence, moss, fungi, algae, lichen etc. shall be treated in
accordance with 1S:2395.

Preparation of White Wash

The fat lime conforming to IS:712 shall be slaked at site and shall be mixed and stirred with about 5 litres of
water for 1 kg. of unslaked lime to make thin cream. . This shall be allowed to stand for a period of 24 hours
and then shall be screened through a clean coarse cloth. 4 kg of gum dissolved in hot water shall be added
to each cubic metre of lime cream. Approved quality ultramarine blue conforming to IS:55 @ 3 gram per
kg of lime shall also be added to the solution. Whole solution shall be stirred thoroughly before use.

Application

White wash shall be applied with “MOONIJ” brush to the specified number of coats. The operation for each
coat shall consist of stroke of the brush from the top to down wards, another from the down to upwards over
the first stroke, similarly one stroke horizontally from right and another stroke from the left. Each coat shall
be allowed to dry before the next coat is applied. The white washing on ceiling should be done prior to that
on walls.
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2.1.5.

3.1.

3.1.1.

3.1.2.

3.1.4.

3.1.5.

Protective Measures

Surfaces of deors, windows, floors etc. which are not to be white washed shall be protected from being
splashed upon. Such surfaces shall be cleaned of white wash splashed if any.

COLOUR WASHING

Workmanship

Scaffolding

Scaffolding is necessary, it shall be erected in such a way that as far as possible no part of scaffolding shall
rest against the surface to be white/colour washed. For white washing of ceiling, proper stage scaffolding
shall be erected.

Preparation of Surface

Surface shall be thoroughly cleaned of all dirt, dust, mortar dropping and other foreign matter before white
wash is to be applied. Surfaces already white/colour washed shall be broomed down to remove all dust,
dirt, loose scales of lime wash or other foreign matters.

All damaged portions of the surface plaster shall be removed to full depth of plaster in rectangular patches
and plastered again after raking the joints in masonry properly. Such portions shall be wetted and allowed

to dry before any operation.

All holes, crackes, patches etc. not exceeding 0.1 sq. m. in area shall be made good with material similar to
that of the surface. Surfaces affected by efflorescence, moss, fungi, algae, lichen etc. shall be treated in
accordance with 1S:2395.

Preparation of Colour Wash

Sufficient quantity of colour wash enough for the complete job shall be prepared in one operation to avoid
any difference in colour. The basic white wash solution shall be prepared in accordance with clause 2.1.3.
Mineral colours of approved shade and quality not affected by lime shall be added to the white wash
solution in proportions as directed by Owner’s Representative. Solid lumps etc. in the colour powder shall
be ground to fine powder, sieved and mixed evenly and thoroughly to the white wash solution.

Application of Colour Wash

Colour wash shall be applied with “MOONJ” brush to the specified number of coats. The operation for
each coat shall consist of stroke of the brush from the top to down wards, another from the down to upwards
over the first stroke, similarly one stroke horizontally from right and another stroke from the left. Each coat
shall be allowed to dry before the next coat is applied. The white washing on ceiling should be done prior

to that on walls.

Protective Measure

Surfaces of doors, windows, floors etc. which are not to be white washed shall be protected from being
splashed upon. Such surfaces shall be cleaned of white wash splashed if any.
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4.1,

4.1.1.

4.1.2.

4.1.3.

4.1.4.

4.1.5.

DRY DISTEMPERING

Workmanship

Scaffolding

If necessary, it shall be erected in such a way that as far as possible no part of scaffolding shall rest against
the surface to be white/colour washed. For white washing of ceiling, proper stage scaffolding shall be
erected.

Preparation of Surface

The surface shall be thoroughly brushed free from dust, dirt, grease, mortar droppings, other foreign matter
and shall be made smooth by sand papering.

In case of distempering over existing distempered surface, the existing distempering shall be scrapped by
steel scrappers leaving a clean surface.

All nails shall be removed. Pitting in plaster shall be made good with plaster of paris mixed with dry
distemper of colour to be used. ‘The surface then shall be rubbed down again with a fine grade sand paper
and made smooth. A coat of distemper shall be applied over the patches. The surface shall be allowed to
dry thoroughly before the regular coat of distemper is allowed.

The surface affected by moss, fungus, algae, efforescense shall be treated in accordance with IS:2395.

Priming Coat

A priming coat of whiting conforming to IS:63 shall be applied over the prepared surface. The priming coat
shall be prepared by mixing 2.5 kg. of whiting and one litre of glue solution (prepared by mixing 250 gm.
Glue conforming to IS:852 with boiling water) together and placing it in a covered vessel with enough
water to cover the mixture which shall be left to cool until it becomes a jelly.

Priming coat shall be applied with “MOONIJ” brush to the specified number of coats. The operation for
each coat shall consist of stroke of the brush from the top to down wards, another from the down to upwards
over the first stroke, similarly one stroke horizontally from right and another stroke from the left. Each coat
shall be allowed to dry before the next coat is applied. The white washing on ceiling should be done prior
to that on walls.

Preparation of distemper

The dry distemper of approved shade and quality conforming to IS:427 shall be stirred slowly in clean
warm water using 0.6 litres of water per kg. of distemper. It shall be allowed to settle for at least 30 minutes
before applying. The mixture shall be well stirred before and during use to maintain an even consistency.

Application of Distemper

After the priming coat has dried for at least 48 hours, the surface shall be lightly sand papered and dusted
off avoiding rubbing off of the priming coat. Prepared distemper shall then be applied in minimum two
coats with proper distemper brushes in horizontal strokes immediately followed by vertical ones which
together shall constitute one coat. The subsequent coats shall be applied only after the previous coat has
dried. The finished surface shall be even and uniform without patches, marks, distemper drops etc. The
application of a coat in each room shall be finished in one operation. After each day’s work, brushes shall
be thoroughly washed in hot water and hung down to dry.
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4.1.6 Protective Measure
Surfaces of doors, windows, floors etc. which are not to be white washed shall be protected from being
splashed upon. Such surfaces shall be cleaned of white wash splashed if any.

5. OIL BOUND DISTEMPERING

5.1. Workmanship

5.1.1. Scaffolding
Same as in clause no. 2.1.1.

5.1.2. Preparation of Surface
Preparation of surface shall in general be in accordance with clause no. 4.1.2 except that any unevenness
shall be made good by applying putty made of plaster of paris mixed with water including filling up the
undulation and then sand papering the same after it is dry.

5.1.3. Primer Coat
The primer coat shall be alkali resistant primer or distemper primer and shall be of the manufacture as oil
bound distemper.
If the wall surface plaster has not dried completely, alkali resistant primer otherwise distemper primer shall
be applied. The mixture of alkali resistant primer shall be prepared as per approved manufacturer’s
instructions.
Application of Primer Coat shall be in accordance with 2.1.4.

5.1.4. Preparation of Qil Bound Distemper
The distemper shall conform to IS:428 and shall be in accordance with water or any other prescribed thinner
recommended by the manufacturer.

5.1.5. Application of Distemper
After the primer coat has dried for at least 48 hours, the surface shall be lightly sand papered and dusted off
avoiding rubbing off of the primer coat. Minimum two coats of distemper shall be applied with brushes in
horizontal strokes followed by immediate vertical strokes which together shall constitute one coat. The
subsequent coats shall be applied after at least 24 hours between consecutive coats to permit proper drying
of the preceding coat. The finished surface shall be even and uniform without patches, brush marks drops
etc. Application of a coat in each room shall be finished in one operation. 14 cm double bristled distemper
brushes shall be used. After each days work brushes shall be thoroughly washed in hot water with soap
solution and hung down to dry. '

5.1.6. Protective Measures
Same as in clause no. 2.1.5.
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6. WATERPROOF CEMENT PAINT
6.1. Workmanship
6.1.1. Scaffolding
Same as in clause 2.1.1.
\
6.1.2. Preparation of Surface
Preparation of surface shall be in accordance with clause no. 2.1.2. The surface so prepared shall be
thoroughly wetted with clean water before the paint is applied.
| 6.1.3. Preparation of Paint
‘ Waterproof cement paint of approved make i.e. Apex etc. shall be mixed with water and stirred to obtain a
thick paste which shall then be diluted to brushable consistency. The proportion of mixture shall be as per
| manufacturer’s recommendation. The paint shall be mixed in such quantity which can be used up within an
‘ hour of mixing to avoid setting and thickening of the paint.
|
| 6.1.4. Application of Paint
The surface shall be treated with minimum two coats of waterproof cement paint. No less than 24 hours
shall be allowed between two coats and subsequent coats be applied only after the preceding coat has
become hard to resist marking by subsequent brushing.
The finished surface shall be even and uniform in shade without patches, brush marks, paint drops etc.
Cement paints shall be applied with a brush with relatively short stiff hog or fibre bristles.
6.1.5. Curing
Curing shall be started after the paint has hardened. Curing shall be done by sprinkling with water two or
three times a day. This shall be done between coats and for at least two days following the final coat.
6.1.6. Protective Measure
Same as in clause 2.1.5.
7. PLASTIC EMULSION PAINTING
7.1. Workmanship
7.1.1. Scaffolding
Same as in clause 2.1.1.
7.1.2. Preparation of Surface
Same as in clause 5.1.2 under specification of oil bound distempering.
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7.1.3. Preparation of Paint
Plastic emulsion paint shall conform to 1S:5411 (Part-1) shall be of approved shade. Preparation of paint
shall be as per manufacturer’s instructions.

7.1.4. Application of Paint
The paint mix. shall be continuously stirred while applying for maintaining uniform consistency. Number
of coats shall be as specified. The painting shall be laid evenly and smoothly by means of crossing and
laying off. The crossing and laying off consists of covering the area with paint, brushing the surface hard at
first, then brushing alternately in opposite direction 2 to 3 times and then finally brushing lightly in a
direction at right angles to the same. In this process, no brush marks, no hair marks, no clogging of paint

puddles shall be permitted. The full process of crossing and laying off will constitute one coat. The paint
shall be applied by means of brush or roller.

Before starting painting with plastic emulsion paint, the prepared surface shall be treated with two coats of

primer consisting of cement, primer; whiting and plastic emulsion paint shall start only after the preceding

coat has become sufficiently hard to resist brush marking. Subsequent coats of plastic emulsion paint shall

also be started after the preceding coat is dried by evaporation of water content.

The surface on finishing shall present a flat, velvety smooth finish, even and uniform shade without patches,

marks paint drops etc.

7.1.5. Precautions

a) Brushes shall be quickly washed in water immediately after use and kept immersed in water during
break periods to prevent the paint from hardening on the brush. Old brushes, if used shall be
completely dried of turpentine/oil paints by washing in warm soap water.

b). No oil base putties shall be used in filling cracks/holes.

c) Washing of painted surface shall not be done within 3-4 weeks of application.

7.1.6. Protective Measures

Same as in clause 2.1.5.
8. ACRYLIC COPOLYMER AGGREGATE FINISH

8.1. Material
It shall be an acrylic based textured wall coating consisting of quartz and silica aggregate, inorganic
pigments and other additives to form a crackfree, flexible, tough, waterproof coating.

8.2. Preparation of Surface

The surface to be coated shall be cleaned and all dirt, grease and loose particles shall be removed. Any old
textured surface shall be removed with removing agent as per manufacturer’s instructions.
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8.3. Application
Bonding agent and water shall be mixed first. Then the flakes/granules shall be added and mixed
thoroughly and kneaded till no lumps are found. The dough shall be left for 20-30 minutes before starting
application. The bonding agent, flakes/granules and water shall be mixed in different ratios for different
finishes as per manufacturer’s specifications.
The first application shall be by steel trowel. It shall be smoothened, if the specified finish required, by a
plastic trowel.

9. PAINTING OF WOOD WORK

9.1. Preparation of Surface
Preparation of wood surface shall conform to 1S:2338 (Part-I) in general. All woodwork shall be dry and
free from any foreign matter. Nails shall be punched well below the surface. The surface shall be
smoothened off with abrasive paper used across the grain prior to painting, with the grain prior to the
staining. Any knots, resinous, or bluish sap wood, cutting out of which is not justified shall be covered with
red lead conforming to IS:103.
Plywood and block board shall be treated in the same manner as for wood work.
Particle boards surface shall be filled with a thin brushable filler and finished as for solid wood.

9.2. Priming
Priming shall be in accordance with IS:2338 (Part I and II). Dirt or any other extraneous material on the
surface shall be removed and the priming shall be applied by brushing.
Priming shall be done on all exposed and unexposed surfaces. Unless specified otherwise all joinery work
intended to be painted shall receive at least 2 coats of primer. Type of primer shall be in accordance with
Table-1 and Table-2 of 1S:2338 (Part II).

9.3. Stopping and Filling
Stopping and filling shall be done after priming. Stopping shall be made to the consistency of stiff paste
and shall be used to fill holes and cracks. Filler shall be used to level up slight irregularities of the surface.
Filler shall be applied with a putty knife and subsequently rubbed down to a level surface with abrasive
paper. '
The filler coat shall be allowed to fully flatten and harden before subsequent coat is applied .

9.4. Application of Undercoat
Undercoat shall be applied after the surface has been primed, stopped and filled, and rubbed down to a
smooth surface. Under coat may be brushed or sprayed. After drying the coat shall be carefully rubbed
down and wiped clean before the next coat is applied.
The type of undercoat shall be depending upon the finishing and in accordance with Table-1 and Table-2 of
1S:2338 (Part II).
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9.5. Finishing
The finishing paint shall be as specified and shall be applied either by the brush or by spraying.
Reference shall be made to the Table-1 and Table-2 of 1S:2338 (Part II).
9.6. Application of Clear Finishes
For the application of clear finishes, the following procedures shall generally be adopted in accordance with
1S:2338 (Part I).
a) Filling
b) Staining
c) Sealing
d) Finishing
9.6.1. Filling
Fillers shall be applied to prevent the .excessive penetration of the finish to the surface for obtaining a
smooth finish. Fillers shall be conforming to IS:345.
Fillers shall be heavily applied to the wood surface by hand, using hessian or jute rag across the grain. It
shall be rubbed when still wet to get better penetration. After 5-10 minutes it shall be wiped off by hand
across the grain followed by a light wipe with the grain. The filled surface shall be dried preferably over
night and smoothened with abrasive paper.
9.6.2. Staining
9.6.2.1. Spirit Stains
Spirit stains are solutions of spirit dyes in Industrial methylated spirit.
9.6.2.2. Preparation of Wood for Staining
Surface intended for staining shall be kept scrupulously clean and free from greasy finger marks. It shall be
prepared by careful smoothing with fine abrasive paper used in the direction of the grain. Small cracks/nail
holes shall be stopped with plastic wood fine plaster of paris. The stopping shall be rubbed down with fine
abrasive paper when hard and touched with a thinned knotting before staining. In case of oil staining
stopping shall be done after staining using tinted putty or wood filler.
9.6.2.3. Application of Stains
Stains shall be applied by brushing and wiping or by spraying. The stain shall be so thinned that it can be
applied fairly, liberally without over staining and over lapping.
9.6.3. Sealing
A suitable sealer shall be applied on the field and sanded surface to prevent absorption by the wood of the
succeeding coats of finish and to seal stain and filler and thus preclude their bleeding into the finish coat.
Rev. 1 -04.09.09 Page 9 of 11
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9.6.4.

9.6.4.1.

9.6.4.2.

10.

10.1.

Sealer may be sprayed on taking care not to flood the surface and it shall be allowed to dry hard. When
fully dry the surface shall be sanded taking care not to cut through at corners and edges. Dust shall be
blown off and surface wiped with a clean rag.

Finishing

The stained surface shall be varnished, wax-polished or French polished as required after it is dried.

Varnishing
Varnishing of wood and wood based material shall be in accordance with 1S:2338 (Part-I).

Surfaces to be Varnished shall be prepared to produce a smooth, dry and matt surface and all dust and dirt
shall be removed from the surface.

The Varnish shall be applied liberally with a brush and spread evenly over a portion of the surface with
short light strokes to avoid frothing. It shall be allowed to flow out while the next section is being laid in.
Excess Varnish shall be scraped out of the brush and then the first section be crossed, re-crossed and laid off
lightly. The Varnish, once it has begun to set, shall not be retouched. In case of any mistake, the Varnish
shall be removed and the work shall be started afresh.

Where two coats of varnish are applied, the first coat shall be hard drying under coating or flatting varnish
which shall be allowed to dry hard and then be flatted down before applying the finishing coat. Sufficient
time shall be allowed in between two coats.

When flat varnishing is used for finishing, a preparatory coat of hard drying undercoating of flatting varnish
shall first be applied and shall be allowed to harden thoroughly. It shall then be lightly rubbed down before
the flat varnish is applied. On larger areas, the flat varnish shall be applied rapidly, and the edges of each
patch applied shall not be allowed to set, but shall be followed up whilst in free working conditions.

French Polish
French polish shall conform to 1S:348. Suitable pigments shall be added to get the required colour.

The surface to be French polished shall be rubbed down to smoothness with sand paper and shall be well
dusted. Pores in the surface shall be filled up with fillers.

A pad of woollen cloth covered by a fine cloth shall be used to apply the finish. The pad shall be moistened
with polish and rubbed hard on the surface in a series of overlapping circles applying the polish sparingly
but uniformly over the entire area to give an even surface. A trace of linseed oil may be used on the face of
the pad for the purpose. The surface shall be allowed to dry and the remaining coats applied in the same
way. To finish off, the pad shall be covered with a fresh piece of clean fine cloth, slightly damped with
methylated spirit and rubbed lightly and quickly with circular motions. The finished surface shall have a
uniform texture and high gloss.

PAINTING OF STEEL AND OTHER METAL SURFACE

General

Reference shall be made to IS:2524 and 1S:1447.
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10.2. Preparation of Surface

The surface, before paining, shall be cleaned of all rust, scale, dirt and other foreign matter with wire
brushes, steel wool, scrappers, sand paper etc. The surface shall then be wiped finally with mineral
turpentine which shall then be removed of grease etc. The surface then shall be allowed to dry.

In case of GI surface, surface so prepared shall be treated with Mordant solution (5 litre for about 100
sq.m.) by rubbing the solution generously with brush. After about half an hour, the surface if required shall
be retouched and washed down thoroughly with clean cold water and allowed to dry.

10.3. Application of Priming and Paints

Approved quality primer and paint in specified numbers of coats shall be applied as per manufacturer’s
recommendations either by brushing or spraying. Each subsequent coat shall be applied only after the
preceding coat has dried.

11. MEASUREMENT AND RATE

For item rate tenders, all work shall be measured in areas. Areas shall be worked out to the nearest 0.01
sq.m. and all dimensions to the nearest 0.01 metre.

Deductions shall be made in accordance with specification.

For item rate tenders, rate shall include the cost of all materials, labour, scaffolding, protective measures etc.
and all works involved in specification. The rate shall also include, if not mentioned otherwise,

conveyance, delivery, handling unloading, storing etc.

* * *
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2.1

2.2

2.3

WATER PROOFING TREATMENT WITH APP (ATACTIC POLYPROPYLENE)

Providing and Laying in situ Seven Course Water proofing treatment with APP (Atactic Polyepropylene)
modified polymeric membrane as - per drawings/documents by approved manufacturer’s like
Pidilite/Fosroc/CICO/Shalimar Tar Products.

Material
Bitumen primer as specified by the manufacturer
Blown type bitumen of grade 85/25 conforming to IS 702.

APP modified Polymeric membrane 3.0mm mm thick of 3.6 kg/sq.m. weight with centre core as 150-160
Gms/sqm thick High Molecular High Density non woven polyester mat.

Best quality brick tiles of class 100.

Integrated water proofing compound as per IS: 2645-1975.

PREPARATION OF SURFACE

The RCC and other surfaces should be cleared of all loose material and all sharp projections and it shall be
cleaned, dried and free from dust or loose paint.

Primer coat

It shall consist of bitumen primer and shall be applied by brush over the prepared bed as adhesive coat @ 0.40
kg per sq.m. as per manufacturer’s specification. ‘

Treatment

Seven course water treatment shall consists of 2™, 4™ & 6™ courses of bonding material which shall consists of
85/25 grade of bitumen confirming to IS-702 and shall be applied @ 1.20 kg/sq.m. 3™ and 5" layers of roofing
membrane APP modified Polymeric shall be placed over 2™ and fourth layer. Top most layer ie 7" course shall
be finished with brick tiles of class designation 100 grouted with cement mortar 1:3 mixed with 2% integral
water proofing compound by weight of cement over a 12 mm layer of cement mortar 1:3.

Drain outlets shall be given a four or six course treatment as specified by the Engineer in charge for the roof.

Over coat of bitumen primer at 250 Gms/sq.m. the APP shall be unrolled over the coated surface (with overlaps
of 10 cm) and bonded completely to thé substrate. The overlaps and complete bottom are then thermofused by
flame. Special care shall be taken at similarities such as drains, expansion joints, etc. Subsequent strips shall
also be laid in the same manner. Each strip shall overlap the preceding one by at least 10 cm at the longitudinal

edges as well as at the ends.

The third layer of bonding material in the seven course treatment shall be carried out in a similar manner after
the flashing has been completed.

High Parapet Wallsy, Etc.

Membranes shall be laid as flashings wherever junctions of vertical and horizontal surfaces occur. Longitudinal
laps shall be 10 cm. The lower layer of membranes in a seven course treatment shall overlap the roof water
proofing by not less than 20 cm while the upper layer shall overlap the roofing membranes by 10 cm. The
minimum overlap of the membranes in seven course specification over the roofing membranes shall be 10 cm.

The upper edge of the flashing membranes shall be well tucked into the flashing grooves in the parapet, etc. to a
depth of not less than 6.5 cm. Corresponding applications of bonding material shall also be made. The flashing
treatment shall be firmly held in place in the grooves with wood edges at intervals and the grooves shall filled
up with cement mortar 1:4 (1 cement: 4 coarse sand) or cement concrete 1:2:4 (1 cement: 2 coarse sand : 4
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graded stone aggregate 6 mm nominal size) surface finished smooth with the rest of the wall. The cement work
shall be cured for 7 days. When dry, the exposed plaster joints of grooves shall be painted with bitumen and
two coats of bituminous solution shall be applied on the vertical and sloping surface of flashing.

2.4 Low Parapet Walls
Where parapet walls are of height 45 cm or less, APP membranes flashing shall be provided in the same manner
as for flashings in the case of high parapet wall except that the upper edge shall be carried upto the full height of
the wall and taken right across the top of the parapet and down on the external vertical faces to a minimum
distance of 5 cm.

2.5 Low Dividing Walls
Where low dividing walls or inverted beams are met with, the same shall be covered with layer treatment as for
the main roof, the latter bearing carried down both sides of the wall and overlapping the roofing treatment as in
the case of flashing of high parapet walls.
Drain outlets where formed in the low dividing walls, shall be given water proofing treatment of the same
number of courses as specified for the flat roof surface. The bottom and sides shall be so treated that all
overlaps are in the direction of flow of drainage.

2.6 Pipes
Where vertical pipe outlets are met with 7.5 x 7.5 cm fillets of cement concrete shall be provided and flashing
seven course treatment, same as for the roofing treatment shall be laid.
The upper edge of the flashing shall be laid sloping down forward and butted against the pipe and annular
depression so formed shall be filled with hot bitumen. A circular metal collar in the shape of an inverted
truncated cone shall be fixed on the pipe to throw off the rain water clear of the flashing.
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1. GENERAL
Reference shall be made to the following Indian Standards for any further information etc. not covered in
the specification. In case of any conflict/contradiction, the provision of this specification shall override.
1S:6248 Specifications for metal rolling shutters and rolling grill.
IS:1081 Code of practice for fixing and glazing of metal (steel and aluminium) doors, windows and

ventilators.

1S:4351 Specifications for steel door frames.
IS:1948 Specifications for Aluminium doors, windows and ventilators.
IS:1361 Specifications for steel windows for industrial buildings.
IS:1038 Specifications for steel doors, windows and ventilators.
IS:1200 Method of measurement of glazing.
IS:3614 Specification for fire check doors.
1S:7452 Specification for hot rolled steel sections for doors, windows and ventilators.
IS:2835 Flat transparent sheet glass.
1S:5437 Wired and Figured glass.
IS:2553 Safety glass.

2. PRESSED STEEL DOOR/WINDOW/VENTILATOR FRAME
Pressed steel door/window/ventilator frame shall conform to IS:4351.
The frames shall be of specified sectional size, dimension and profile. The frames shall be made of 16
gauge pressed steel bent to shape using bending machine, and mitred with square edges. The frames shall
be provided with spacers by welding 50 mm x 5 mm flats to the portion of the frame in contact with the
wall jambs @ 600 mm vertical spacing.
The frame shall be fixed to the masonry by means of 300 mm x 25 mm x 6 mm hold fast welded to the
spacers and grouted with M-15 grade concrete in minimum 350 mm x 100 mm x 100 mm sized hole in the
masonry.
In case of concrete, the frames shall be fixed by 96 mm long, 12 mm dia metallic counter sunk type dash
fasteners through the frame and spacers.
Provisions of hinges, locking arrangement and other hardwares shall be provided in the frames by machine
cutting required size cutout on the frame body and welding/screwing to 3 mm thick MS pad plates already
welded over the cut out from behind.
The frame surface shall be thoroughly cleaned of rust, mill scale, dirt, oil etc. and then finished with
painting (by priming with red oxide zinc chromate primer conforming to IS:2074 and painting conforming
to IS:1477, Part (II) or by approved shade electrostatic powder coating (25 micron).
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3. PRESSED STEEL DOOR SHUTTER
Pressed steel shutters shall be hollow type with 18 gauge pressed steel sheet welded at meeting of the sheets
with pad plate of MS flat 3 mm thick all along perimeter. The cavity shall be packed with rigid phenolic
foam board adequately cut into shape to fully fit into the box cavity without gaps.
The shutter shall be formed by machine bending of 18 gauge pressed steel sheet in form of hollow box
making an overall thickness of 40 mm forming truly square edge in accordance with the shutter profile. It
shall further be braced with channel shaped horizontal stiffeners formed by folding 16 gauge MS sheets (35
mm wide) @ 500 mm maximum and fixed by flush riverting. 3 mm thick MS pad plates shall be welded
inside at required locations for fixing of hardwares such as tower bolt, aldrop etc.
For double shutter doors, an MS angle 25 mm x 45 mm x 3 mm thick shall be welded to one of the shutters
providing a minimum 25 mm wide rebate for the other shutter at the meeting point during closed condition.
The shutter surfaces shall be painted with electrostatically powder coating/two coats of synthetic enamel
paint over a priming coat of red oxide zinc chromate conforming to 1S:2074/1S:1477 (Part-II) as specified.
The shutters shall be fixed to the door frame by means of heavy duty MS butt hinges of 150 mm size
conforming to table 6 of 1S:1341 @ 600 mm.
In case of air tight door shutters, approved quality continuous neoprene rubber beading shall be provided
continuously along the door frame rebate fixed with neoprene rubber adhesive of approved make.
In case of partly glazed door shutter, Glass as specified shall be fixed with glazing clips and solid drawn 10
mm x 10 mm, MS beading backed with putty and fixed by countersunk screws. Necessary rebate for fixing
the glass shall be provided by arranging the shutter bracing accordingly.
The overall shutter shall ensure smooth operation, proper sizing and shaping as per drawings.
The shutters shall be provided with locking device, handle and other hardwares as specified.

4. STEEL WINDOWS AND VENTILATORS
Steel windows, ventilators shall in general conform to IS:1081, IS:1038 and 1S:7452.

4.1. Materials

4.1.1. Rolled Steel Section
Rolled steel sections for the fabrication of steel windows, ventilators shall conform to IS:7452.

4.1.2. Glass Panels
Glass panels for glazing purpose shall be as specified. All glass panes shall have properly squared corners
and straight edges. Glass panes shall be of following types as specified.
- 4 mm thick transparent sheet glass conforming to IS:5437 (wt. 7.2 kg/Sq.M.)
- 5.5 mm thick wired glass conforming to IS:5437.
- 6.3 mm thick laminated safety glass conforming to 1S:2553.

Rev. 1-04.09.09 v Page 2 of 5




TRACTEBEL €ngineering|  CTS - STEEL/ALUMINIUM 7/02
GCOF S\ C= DOORS, WINDOWS AND 0011
T — VENTILATORS

4.2. Workmanship

The profile and type of windows, ventilators (glazed, partly glazed/louvered, side hung/ top hung/fixed
shutter, composite) shall be as per drawings.

The frames shall be constructed of sections cut to size and mitred. Corners shall be welded to form a fused
welded joint. Process of welding shall be flush butt welding. The welded joints shall be grinded to square
and flat edges.

Where larger units are to be formed by coupling individual units, the mullions, transoms shall be bedded in
mastic to ensure weather tightness. Mastic shall be applied liberally to the channels of the outside frame
sections before assembly, and the two units being coupled shall be drawn together tight with clamps, the
mastic being squeezed out and cut off neatly when the units shall be screwed together tight.

Where fixed glazing units are placed over openable units a push fit weather bar shall be provided.

Before glazing is fixed, all opening parts shall be checked for their operational smoothness. The frame shall
be completely cleaned and bedding putty shall be placed in the rebate before glazing. Glass shall be
cushioned into the bedding and putty shall be applied in a manner so as to enable the painting to be done
upto the site line. The back putty oozing out over the glazing rebate shall be cut off square and smoothed
down.

For panels exceeding 600 x300 mm in size, glass shall be secured by special glazing clips inserted in holes
already provided in the steel sections, before applying the front putty.

For glazing of very large areas, rust proof steel beading with mitred corners shall be provided with screws
@ 10 cm. from each corner and @ 20 cm. apart from each other. Putty shall be provided to the face of the
bead in contact with glass, in addition to back putty.

Side hung shutters shall be connected to the frame by means of friction hinges. The handle for side hung
shutters shall be of pressed brass mounted on a steel handle plate welded to the opening shutter frame. The
handle shall have a two point nose which shall engage with a brass striking plate on the fixed frame in a
slightly open as well as in a fixed position.

Top hung shutters shall be provided with steel butt hinges welded to the fixed frame after cutting a slot in it.
Top hung casements shall be provided with peg stay of 3 holes of pressed brass, 300 mm long which when
closed shall be held tightly by the locking bracket fitted to the fixed frame or to the window.

Before fixing the frames, the size of the opening shall first be checked and cleaned of all obstructions. The
positions of the unit in the reveal shall be taken off the drawings and shall be marked on the reveal at the
jambs using a plumb line.

In case of fixing with masonry, holes for fixing the lugs/hold fasts shall be cut at required locations.
In case of concrete or stone, the frames shall be fixed by means of dash fasteners.

In case of masonry, the lugs shall be grouted in the holes with cement concrete, M-15 Grade when fixing to
steel work, mastic shall be applied to the sill of the opening and the unit shall be placed on it with the jambs
and head buttered with mastic and the unit shall be fixed with special fixing dips or with nuts and bolts.

The windows/ventilators shall be checked to ensure smooth operation, perfect level and plumb.

All the steel surfaces shall be thoroughly cleaned free of rust, mill scale, dirt, oil, etc. by sand and shot
blasting and then finished with painting by priming with red oxide zinc chromate primer conforming to
IS:2074 and painting conforming to IS:1477 (Part II) or by hot dipped galvanizing conforming to IS:1477
(Part I). Putty shall also be provided with painting in a manner so as to seal the putty glass junction.
Surfaces not meant for painting shall be cleaned of any strains of paint.
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i 5. ALUMINIUM GLAZED DOORS/WINDOW/VENTILATORS

5.1, General

Aluminium glazed doors/window/ventilators shall be of specified sectional size, dimension and profile as
per drawing.

5.2. Materials

All Aluminium sections shall be extruded sections of “INDAL” aluminium alloy as per IS:733 and IS:1285.
Aluminium sections shall be anodised as per IS:7088 or electrostatically powder coated to minimum 25
microns as specified.

Glass used for glazing shall be of following types as specified.

- 4 mm thick transparent sheet glass conforming to IS:5437 / Frosted glass.
- 5.5 mm thickwired glass conforming to 1S:5437.

- 6.3 mm thick laminated safety glass conforming to IS:2553.

- 5.5 mm thick transparent sheet glass conforming to IS:2835 (wt. 7.2 kg/Sq.M.).

5.3. Workmanship

Frames shall be square and flat, the corner of the frame being fabricated to true right angles. Details of
construction of frames, shutters etc. shall be as per drawings.

Side hung window shutters shall be fixed to the frame with pivots, or aluminium alloy friction hinges. For
fixing the hinges, slots shall be cut in the fixed frames and the hinges inserted inside may be riveted to the
frame. The handles for side hung shutters shall be of cast aluminium conforming to IS designation A-5-M
of 1S:617 or chromium/cadmium plated brass/bronze cup pivots riveted to the outer and inner frames to
permit to swing through an angle of 85°. Cast aluminium (conforming to IS designation A-5-M of 1S:617)
or chromium/cadmium plated bronze spring catches shall be fixed in the centre of the top bar of the shutter.
The spring catch shall be secured to the frame by screwing/riveting to the frame and shall close into an
aluminium catch plate riveted/welded to the outside of the outer shutter frame bar. Aluminium or cadmium
plated brass chord pulley wheel in an aluminium bracket shall be fitted at the sill of the shutter with
Aluminium or galvanized/cadmium plates steel screws.

The door shutters shall be fitted with pivots as specified.

The handles for doors shall be of Aluminium and as per design. The door shutters shall be provided with
locking device, floor spring, door closer and any other hardwares as specified.

In case of composite Door/window/ventilator units, the units shall be coupled as per drawing. Weather bar
shall be provided whenever a coupling member is fitted over an external opening shutter.

Glazing shall be fixed to the extruded sections by means of extruded aluminium beading. Glass panes shall
be provided with EPDM gasket/rubber lining before fixing.

The aluminium frames shall be fixed to the masonry by means of aluminium lugs fixed to the frame (by
counter sunk brass machine screws) and grouted with M-15 grade concrete in the hole in the masonry as per

drawing.
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In case of concrete wall, the frames shall be fixed by 96 mm long, 12 mm dia metallic dash fasteners. Any
steel material coming in contact with aluminium shall be galvanished.

The windows/ventilators/doors shall be checked to ensure smooth operation, perfect level and plumb.

MEASUREMENT AND RATE

Measurement and rates for item rate tender shall be on Sq.M. basis as per item description.

Area shall be measured correct upto two places of decimal. Dimensions shall be measured correct upto 0.5

cm.

A composite unit of various designations shall be first measured over all as a unit of predominant
designations and measurement for remaining designations shall be deducted from the overall measurement
of the composite unit in order to arrive at the quantities for various designations.
Mullions/Transoms/Coupling bars etc. at the meting points of various designations shall be equally
distributed to al such designations for measurement and rates.

Rate shall include cost of all materials, specified hardwares, labour, erection, hoisting, scaffolding, removal
of scaffolding, protective measures, conveyance, handling, loading/unloading, storing etc. required for
proper completion of the item of work in accordance with the specification.

* * *
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1. GENERAL

Reference shall be made to the following Indian Standards for any further information etc. not covered in
the specification. In case of any conflict/contradiction, provisions of this specification shall override.

1S:2202 Part-I

1S:202 Part-II
1S:1003 Part-I
1S:3087
1S:3097
1S:848

1S:205
1S:2338
IS:1341
1S:4021

1S:303

2. MATERIAL

2.1, Timber

2.1.1; Teakwood

Specifications for wooden flush door shutters (solid core type) particle board and
hard board face panels.

Specification for wooden flush door shutters (solid core type) plywood face panels.
Specification for Timber panelled and glazed shutters — Door shutters.

Specification for Wooden particle boards (medium density) for general purposes.
Specification for veneered particle boards.

Specification for synthetic resin adhesives for plywood (phenolic and amino plastic)
Specification for non ferrous metal butt hinges.

Code of practice for finishing of wood and wood based materials (Part I and II).
Specification for steel butt hinges.

Specification for timber door, window and ventilator frames.

Specification for plywood for general purposes.

Teakwood shall be second class Indian Teakwood conforming to 1S:4021 of good quality, well seasoned
and free from defects such as cracks, dead knots, sapwood etc. No individual hard and sound knot shall be
more than 15 sq. cm. in size and the aggregate area of such knots shall not exceed 2% of the area of the
piece. The timber shall be fairly close grained having not less than 2 growth rings per cm. width in cross

section.

2.1.2. Hard Wood

Hard wood shall be first class wood conforming to 1S;4021 of good quality, well seasoned and free from
defects such as dead knots, cracks, sapwood etc. No individual hard and sound knot shall exceed 6 sq. cm.
in size with no dimension more than 50 mm and the aggregate area of such knots shall not be more than 1%
of the area of the piece. There shall not be less than 5 growth rings per cm. Width in cross-sections.

2.1.3. Moisture Content in Timber

The maximum permissible percentage of moisture content for well seasoned timber shall be as per IS:287.

Rev. 1-04.09.09
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2.1.5.

2.2

2.3.

2.4

2.5.

2.6.

2.6.1.

2.6.2.

2.6.3.

2.6.4.

Workmanship of Wood Work

Workmanship for wood and joinery shall be as per IS:1200 and IS:4021.

Painting/Polishing of Wood Work

Painting/polishing of wood work shall be in accordance with specification.

Particle Board

Particle board shall conform to IS:3097 and shall be three layer flat pressed teakwood based and of exterior
grade (Grade-I), type-1, BWP type, bonded with phenol Formaldehyde Synthetic resin conforming to
1S:848.

MDF (Medium Density Fibre) Board

Medium density fibre board shall conform to IS:12406 Exterior grade (EGSB). It shall be dense,
homogenous and manufactured from agro based lignocellusic fibres bonded with BWP type phenol

formaldehyde synthetic resin conforming to IS:848. It shall be categorised as class-1 for ‘Surface of very
low flame Spread’ as per [S:1642.

Block Board

Block board shall conform to 1S:2202 and shall be made of solid Core block board. ‘T’ type Teak wood
beading of minimum 12 mm thickness shall be fixed to the exposed edges of the boards.

Veneers

Veneers shall conform to class-1 of 1S:303 and BS:476, Part-7.

Fittings and Fixtures

Hinges

Hinges shall be of Extruded Aluminium Alloy and butt type conforming to IS:205. Size of hinges shall be
minimum 125 mm long. Maximum spacing of hinges shall not exceed 600 mm c/c.

Overhead Hydraulic Door Closer

Overhead hydraulic door closers shall be of heavy duty type and shall conform to IS:3564.

Floor Mounted Door Closer

Floor mounted door closers shall be of heavy duty type and hydraulically operated and shall conform to
IS:6315.

Mortice Lock

Mortice locks shall be of chromium plated brass body and shall have 6 levers and pair of handles of
pressure die cast zinc alloy (satin finished). Mortice locks shall conform to IS:2209.
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2.6.5.

2.6.6.

2.6.7.

2.6.8.

2.6.9.

2.6.10.

2.7.

Door Handles

Door handles shall be of pressure die cast zinc alloy and shall be chromium plated.

Aldrop

Aldrop shall be of anodized Aluminium in bronze colour and shall be 300 mm long and 19.05 mm dia.

Tower Bolts

Tower bolts shall conform to IS:204 and shall be of anodized Aluminium in Bronze colour.

Door Stopper

Door stoppers shall consist of heavy duty rubber shoes spring loaded type with zinc alloy pressure die cast
chromium plated holders.

Toilet Door Latch

Toilet door latch shall be of Anodized Aluminium and shall be 75 mm long with vacant/ occupied indicator.

Coat and Hat Hook

Coat and Hat hooks for Toilet door shall be of chromium plated brass body.

Glazing

Glass sheets for glazing shall be (i) 4 mm thick plain glass (wt. 7.2 kg/m?) conforming 1S:2835, or (ii) 5.5
mm thick toughened glass conforming to 1S:5437 as specified.

Glass sheets shall be free from flaws, scratches, cracks, bubbles etc.

WOODEN DOOR/WINDOW FRAME

Wooden Door/Window frame shall be made of specified wood and shall be in accordance with detailed
drawings.

The wooden members of the frame shall be planed smooth and accurate to the full dimensions. Rebates,
rounding, moulding etc. shall be done before the members are joined into frames.

Joints in the frame work shall be perfect with square edges and shall be pinned with hard wood/bamboo
pins of 10 to 15 mm dia.

Wood work shall be painted/polished or otherwise treated as specified. All exposed portions shall be coated
with wood primer and concealed surface by bituminous paints as per specification.

Before any surface treatment is applied, the wood work shall be got approved by the Owner’s
Representative. The frames shall be fixed to the masonry by 300 mm x 25 mm x 6 mm MS hold fasts
embedded in M-15 grade concrete block 350 mm x 100 mm x 100 mm in the hole of masonry. In case of
concrete, frames shall be fixed by 96 mm long, 12 mm dia metallic dash fasteners.
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4, DOOR SHUTTERS

Door shutters shall be complete with all operational fittings and fixtures like hinges, overhead hydraulic
door closers, Tower bolts, Locking device, handles, door stopper etc.

4.1. Block Board Flush Shutter

Y Block board flush shutter shall conform to IS:2202. The shutter shall be 35 mm thick and shall be made of
solid core block board. ‘T’ type Teak wood beading of minimum 12 mm thickness fixed to the perimeter of
the shutter. The shutter shall be faced on both sides with following finishes as specified and shall be factory

| made.

| a) 3 mm thick commercial type plywood conforming to IS:303, BS:476, Part-7 finished with 2 coats of
approved quality synthetic enamel paint over primer coat or

b) Approved quality 1 mm thick teakwood veneering conforming to 1S:303, BS:476, Part-7 or
¢) | mm thick approved quality lamination of approved shade.

The edges of the shutters shall either be painted with synthetic enamel paint or French polished.

4.2. Panel Door Shutter

Panel door shutter shall be 35 mm thick and shall consist of 100 mm x 35 mm teakwood stiles and top rail,
200 mm x 35 mm bottom rail and 150 mm x 35 mm lock rail and 12 mm thick particle board infill panels.
The infill panels shall be fixed with adhesive and moulded Teakwood beadings (minimum 12.5 mm x 12.5
| mm size).

The shutter shall be painted with 2 coats of approved shade synthetic enamel paint or polyurethane paint as
specified over approved coat of primer.

4.3. Glazed Wooden Door Shutter

Glazed wooden door shutter shall be 38 mm thick and shall consist of 100 mm x 38 mm Teakwood stiles
and top rail, 200 mm x 38 mm bottom rail and 150 mm x 38 mm thick lock rail. 4 mm thick plain glass or
5.5 mm thick toughened glass panels shall be fixed in the stiles and rails with neoprene adhesive and 12.5
mm x 12.5 mm moulded Teakwood beading. All the wood work shall be painted with 2 coats of approved
shade synthetic enamel paint or polyurethane paint as specified over a coat of primer.

4.4. Flymesh Door Shutter

Flymesh door shutter shall be 38 mm thick and shall consist of 100 mm x 38 mm Teakwood stiles and top
rail, 200 mm x 38 mm bottom rail and 150 mm x 38 mm thick lock rail and net of galvanised MS wire
gauge of IS gauge designation 856 and dia 0.56 mm fixed with 12.5 mm x 12.5 mm moulded Teakwood
beading. The shutter including wiremesh shall be painted with 2 coats of approved shade synthetic enamel
paint or polyurethane paint as specified over a coat of primer.

5. MEASUREMENT AND RATE

For item rate tenders wood work in door/window frames shall be measured in Cu.M. Door/window shutters
shall be measured in Sq.M. Hardwares and fittings like locks, tower bolts, door closer etc. shall be counted
in numbers provided. Length and width shall be measured to the nearest 0.01 M. Area and volume shall be
worked out to the nearest 0.01 Sq.M and 0.001 Cu.M.
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Rate for item rate tenders shall include all materials, labour, erection, protective measures, transport,
conveyance, storage and other incidental expenditures as required for completion of the items.

| * * *
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j 1.0 GENERAL
;‘ Reference shall be made to the following Indian Standards for any further information etc. not covered in
the specification. In case of any conflict/contradiction, provision of this specification shall override.
1S:4971 Recommendations for selection of Industrial floor finishes.
IS:2114 Code of practice for laying in situ terrazzo floor finish.
IS:1237 Specification for Cement concrete flooring tiles.
' IS:777 Specification for glazed earthenware wall tiles.
| I1S:2571 Code of practice for laying in situ cement concrete flooring.
1S:4631 Code of practice for laying of epoxy resin floor toppings.
} 1S:3462 Code of practice for unbaked flexible PVC flooring.
1S:5318 Code of practice for laying of flexible PVC sheet and tile flooring.
I1S:3461 Specification for PVC asbestos floor tiles.
1S:1443 Code of practice for laying in situ granolithic concrete floor topping.
1S:5491 Code of practice for laying in situ granolithic concrete floor topping.
1S:4441 Code of practice for use of silicate type Chemical resistance mortarts.
1S:4443 Code of practice for use of resin type chemical resistant mortar.
IS:1196 Code of practice for laying Bitumen Mastic flooring.
2.0 CEMENT CONCRETE FLOORING
2.1. Workmanship
2.1.1. Sub-base
The sub-base which shall be laid on the prepared bed shall be of specified thickness and as per structural
drawings and specifications.
The sub-base shall be of boulders/gravel/broken bricks/sand/cement concrete as per drawings. In case of
upper floors, the structural RCC slab shall be treated as sub-base.
2.1.2. Base Course
Base course shall be 25 mm thick M-15 grade concrete and shall generally conform to Civil structural
‘ specification.
l
|
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The floor space on which base course is to be laid shall be divided into square/rectangular or as per designed
panels to prevent cracks in the floor finish. No dimensions of the panels shall exceed 2M and length of the
panel shall not exceed 1.5 times its breadth. Base course shall be laid on alternate panels. The borders of
the panels shall have mitred joints at the corners of the room and intermediate joints shall be in straight line

with panel joints.

The panels shall be bound by glass/PVC/stainless steel strips etc. as specified. These shall be fixed in
position with their top at proper level, giving slope wherever required.

The flooring shall butt against masonry of wall which shall not be plastered. When the base course is to be
laid on hardened base, the sub-base shall be roughened by steel wire brushing and cleaned. Before laying
the base course, neat cement slurry @ 2.75 kg of cement per Sq. M. of area shall be brushed into the
prepared sub base surface.

Cement concrete shall be placed in position and beaten with trowel and finished smooth. Beating shall
cease as soon as surface is found covered with cream of mortar. Necessary slope shall be provided.

2.1.3. Floor Finishing
Finishing of the surface shall follow immediately after the completion of base course. The base course shall
be free of excessive moisture before starting the floor finishing. Use of dry cement, cement sand mixture
sprinkled on the surface to stiffen the concrete or absorb excessive moisture shall not be permitted.
While the concrete is still green, cement @ 2.75 kg per Sq.M. of floor area shall be mixed with water to
form a thick slurry and spread over the surface. It shall be pressed twice by means of iron floats, once when
the slurry is applied and second time when the cement starts setting.
The junction of floor with wall plaster, cladding, skirting shall be rounded off uniformly upto a radius of 25
mm unless otherwise mentioned.

2.1.4. Curing
Each finished portion of floor, on completion shall be kept wet with ponding for a minimum period of 7
days.

3.0 CEMENT CONCRETE GRANOLITHIC FLOORING

3.1. General
Cement concrete granolithic flooring shall consist of a sub-base, a base course and finishing layer of floor
finish. Workmanship shall in general be same as for cement concrete flooring, unless otherwise mentioned.

3.2. Workmanship
Workmanship shall in general conform to IS:5491.

3.2.1. Sub-base
The sub-base which shall be laid on the prepared bed shall be of specified thickness and as per structural
drawings and specifications.
The sub-base shall be of boulders/gravel/broken bricks/sand/cement concrete as per drawings. In case of
upper floors, the structural RCC slab shall be treated as sub-base.
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3.2.2. Base Course (Under Layer)

Base course shall be M-15 grade concrete and shall generally conform to Civil Structural Specification.

The floor space on which base course is to-be laid shall be divided into square/ rectangular or as per
designed panels to prevent cracks in the floor finish. No dimension of the panels shall exceed 2M and
length of the panel shall not exceed- 1.5 times its breadth. Base course shall be laid on alternate panels. The
borders of the panels shall have mitred joints at the corners of the room and intermediate joints shall be in
| straight line with panel joints.

The panels shall be bound by glass/PVC/stainless steel strips etc. as specified. These shall be fixed in
| position with their top at proper level, giving slope wherever required. .

" The flooring shall butt against masonry of wall which shall not be plastered.

When the base course is to be laid on hardened base, the sub-base shall be roughened by steel wire brushing
and cleaned. Before laying the base course, neat cement slurry @ 2.75 kg of cement per Sq.M. of area shall
be brushed into the prepared sub base surface.

Cement concrete shall be placed in position and beaten with trowel and finished smooth. Beating shall
cease as soon as surface is found covered with cream of mortar. Necessary slope shall be provided.

Thickness of base course shall be as follows for different thickness of floorings:

- 40 mm thick flooring = 25 mm thick
- 50 mm thick flooring = 35 mm thick

1 3.2.3. Wearing Top Layer

The tope layer shall be laid over first layer within 15 minutes of laying the first layer. The cement and
aggregates for the top layer shall be mixed dry. After mixing, sufficient quantity of washed sand and water
shall be added to make the mix plastic but not flowing. The top and bottom layer shall firmly grip together.

i 3.2.4. Floor Finishing

Finishing of the surface shall follow immediately after the completion of base course. The base course shall
! be free of excessive moisture before starting the floor finishing. Use of dry cement, cement sand mixture
" sprinkled on the surface to stiffen the concrete or absorb excessive moisture shall not be permitted.

While the concrete is still green, cement @ 2.75 kg per Sq.M. of floor area shall be mixed with water to
form a thick slurry and spread over the surface. It shall be pressed twice by means of iron floats, once when
the slurry is applied and second time when the cement starts settings.

The junction of floor with wall plaster, cladding, skirting shall be rounded off uniformly upto a radius of 25
mm unless otherwise mentioned.

3.2.5. Curing
Each finished portion of floor, on completion shall be kept wet with ponding for a minimum period of 7
days.
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4.0 HEAVY DUTY FLOORING

4.1. General
Heavy duty flooring shall consist of a sub-base, a base course and a finishing layer of floor finish.

4.2. Workmanship

4.2.1. Sub-base
The sub-base which shall be laid on the prepared bed shall be of specified thickness and as per structural
drawings and specifications.
The sub-base shall be of boulders/gravel/broken bricks/sand/cement concrete as per drawings. -In case of
upper floors, the structural RCC slab shall be treated as sub-base.

4.2.2. Base Course
Base course shall consist of one layer of 35 mm thick cement concrete (1 cement : 1.5 Coarse sand : 3.5
stone aggregates of 10 mm to 6 mm size by volume) laid on sub-base in panels in accordance with clause
no. 2.2.2.

4.2.3. Floor Finish
Finishing layer shall be of cement, hardener and stone aggregate mix of 15 mm thickness laid over the base
course. Unless otherwise mentioned, one part of approved quality hardener and four parts of cement by
weight shall be mixed dry. They dry mixture shall be mixed with stone grit of 6 mm and down size in the
ratio of 1 hardener and cement mixture : 2 stone grit by volume. Just enough water shall then be added to
the mix.
The mixture so obtained shall then be laid on the base course within 2 to 4 hours of latter’s laying. It shall
be firmly pressed into bottom concrete so as to have a good bond with it. After the starting of initial setting,
the surface shall be finished smooth and true with steel floats.

5.0 PRECAST HYDRAULICALLY PRESSED CEMENT TILES

5.1. Materials

5.1.1. Cement Concrete Tiles
Cement concrete tiles shall conform to IS:1237 and shall be of approved shade, with 10 mm down size stone
aggregates and using a 1:6 or as directed mixture of white and ordinary cement and shall be of 20 mm
thickness and approved shade.

5.1.2. Piagments
Pigments to be admixed with mortar or for grouting the joints shall conform to Table-1 of 1S:2114.

5.1.3. Cement Mortar
Cement mortar shall be in accordance with civil structural specification and following schedule.
- For flooring : 20 mm thick, cement mortar (1 cement : 4 coarse sand by volume)
- For skirting/dado/riser ~ : 12 mm thick, cement mortar (1 cement : 3 coarse sand by volume).
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5.2

5.3.

5.4.

Workmanship

Workmanship shall in general conform to 1S:1443. The base The base on which tiles are to be laid shall be
cleaned of all dust, dirt and properly wetted by applying neat cement slurry @ 2.75 kg. Of cement per Sq.M.
of area without allowing water pools. Cement mortar of specified thickness shall then be spread over the
base for two rows of tiles and 3-5 metres in length. The mortar shall be laid in slope as per requirements
and thickness of mortar shall not be less than 10 mm at any place. The top of the mortar shall be kept rough
so that cement slurry can be absorbed. Laying shall be from centre and proceed outwards in two directions
at 90o0. Cut tiles of uniform sizes shall be laid along periphery, if necessary. Neat cement slurry @ 2.75 kg.
Of cement per Sq.M. shall be spread over the mortar bed for laying 20 tiles at a time. The tile shall then be
fixed in this grout one after the other, each tile being gently tapped and properly bedded in line and level.
The Joints shall not exceed 1.5 mm in width. After the day’s work, the excess cement slurry on top and the
joints shall be cleaned with broom stick and washed before the slurry sets hard. Next day, the joints shall be
filled with the cement grout to match the shade of the tile.

Tiles along the periphery shall be continued by average 12 mm under the wall plaster, skirting or dado.

For skirting/dado/risers on the brick masonry wall, the joints shall be raked out to a depth of at least 15 mm
while the masonry is being laid. In case of concrete work, the surface shall be hauled and roughened with
wire brushes. The wall surface shall be uniformly and evenly covered with backing of cement mortar 1:3 (1
cement : 3 coarse sand by volume) of specified thickness. Before hardening of the cushioning mortar, back
of each tile shall be covered with a neat layer of cement slurry @ 4.4 kg of cement per Sq.M. and edges
with white cement with or without pigment to match the shade of tiles and the tiles then shall be pressed on
the backing and tapped.

The tiles shall be corrected to proper planes with joints truly vertical in required pattern and butt jointed.
The fixing shall be done from bottom upward. The top of skirting and dado shall be truly horizontal.

Curing

The flooring shall be cured for 7 days by keeping it wet with ponding. Heavy traffic on the flooring shall be
permitted only after 14 days.

Grinding and Poloshing

Grinding shall be commenced after 14 days when the tiles and the joints are properly set. Grinding shall be
done by machines except for skirting and small areas. First grinding shall be done with carborundum stones
of 48 to 60 grade grit fitted in the machine. Water shall be properly used during grinding. When the chips
show up and the floor has been uniformly rubbed, it shall be cleaned with water baring al pin holes. It shall
then be covered with a thin coat of grey/white cement mixed with pigments to match with colour of the
flooring. This grout shall be kept moist for a week. Thereafter the second grinding shall be started with
carborundum stone of 120 grit. Grinding and curing shall follow again. Final grinding shall be with
carborundum of grade 220 to 350 grit using water in abundance. The floor shall be washed clean with
water, oxalic acid powder shall then be dusted at 35 gms./sq.m. on the surface rubbed with machine fitted
hessian bobs or rubbed hard with woollen rags. The floor shal then be washed clean and dried with a soft
cloth or linen. If any tile is disturbed or damaged, it shall be refitted or replaced and properly jointed and
polished.
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6.0 CEMENT PLASTER SKIRTING

6.1. Material
Cement plaster skirting shall be laid with cement mortar (1 cement : 3 coarse sand by volume) as per clause
no. 5.1.3 and shall be of specified thickness (6 mm / 12 mm / 18 mm) as per item description.

6.2. Workmanship
The surface on which the skirting is to be applied shall be prepared and skirting of specified thickness shall
be laid. The junction between flooring and wall shall be rounded off to a radius of 25 mm if not otherwise
mentioned.
While the mortar is still green, cement @ 2.75 kg per square metre shall be mixed with water to form a thick
slurry and applied over the mortar. It shall be pressed twice by means of iron floats, once when the slurry is
applied and second time when the cement starts setting.

7.0 CAST IN-SITU TERRAZZO FINISH

7.1. Materials

7.1.1. Base Course (Under Layer)
Base Course for Cast-in-Situ terrazzo flooring shall be 25 mm thick cement concrete (1 cement : 2 coarse
sand : 4 stone aggregate, 10 mm nominal size by volume).
In case of vertical surfaces, the base course shall be 13 mm thick cement mortar (1 cement : 3 coarse sand
by volume).

7.1.2 Aggregates for terrazzo topping
The aggregate to be used in topping shall be marble chips of plain White/Pink Makrana/ Baroda green etc.
all grade-1 as specified which shall be of 10 mm nominal size. Marble powder to be used to terrazzo
topping shall pass through IS Sieve Terrazzo. Marble chips shall be hard, sound, dense and homogenous in
texture with crystalline and coarse grains. It shall be uniform in colour and free from stains, cracks, decay
and weathering. All proportions of materials used should be as directed by the Owner’s Representative / as
specified.

7.1.3. Pigments
Pigments to be used in terrazzo shall be permanent colour and shall conform to IS:2114, Table-1.

7.2. Workmanship
Workmanship shall in general conform to IS:2114. Terrazzo flooring shall be of specified thickness and
shall be laid in two layers and in panels. Under layer or base course shall be of cement concrete laid over
sub base and top layer shall be of terrazzo floor finish. Details of panels shall as per drawing. The
thickness of Terrazzo finish shall be 15 mm.
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7.3.

7.4.

Top layer shall consist of mix of white cement, marble powder, marble chips, water and pigments. Cement
and marble powder mix proportion shall be 3:1 by weight. Cement, marble powder mix shall be mixed with
marble chips in the proportion of 4:7 by volume. Quality and shade of chips and powder shall be as
specified with a view to avoid variation in colour. Sufficent quantity of white cement shall be added in the
cement mix to obtain the desired shade. Mixing shall be done in a trough or tub and complete quantities of
white cement and pigment for a particular unit of job shall be dry mixed with aggregates. Water shall be
added in small quantities to this dry mix to get a proper consistency. The mix shall be plastic but not so wet
as to flow. The mix shall be used within 30 minutes of its preparation.

The base course/under layer shall be divided in panels with dividing strips (glass/PVC/ stainless steel strips)
upto the finished surface levels in accordance with clause no. 2.2.2. The sub-base shall be cleaned of all
dust, dirt or any loose material. It shall then be wetted with water, mopped and smeared with neat cement
slurry.

Terrazzo topping shall be laid while the under layer is still plastic but has hardened enough which is
normally achieved between 18-24 hours after laying the under layer. A cement slurry @ 2.75 kg of cement
per Sq.M. of area pigmented with the same colour as the topping be brushed on the surface immediately
before laying the topping. The terrazzo mix shall be laid to a uniform thickness and be compacted
thoroughly by tamping or rolling and trowelled and brought true to required level by a straight edge and
steel floats so that the maximum amount of marble chips come up and spreaded uniformly over the surface
and no part of the surface is left without the chips.

Curing

The surface shall be left dry for air curing for a period of 12-18 hours. Thereafter water shall be allowed to
stand overnight in pools for a period of minimum four days.

Grinding and Finishing

Grinding and polishing shall be done with machines and shall start after 7 days of laying. First grinding
shall be done with carborundum stone of 60 grit size. The surface shall then be washed clean and grouted
with a grout of cement and/or colouring matter in same mix and proportion as the topping in order to fill any
pin holes that appear. It shall then be allowed to dry for 24 hours and wet cured in the same manner as in
clause no. 5.3. The second grinding shall be done with carborundum stone of 80 grit size. The surface shall
then be prepared as after first grinding.

The third grinding shall be done with carborundum stone of 120 to 150 grit size. The surface shall then be
prepared again as after first grinding.

The fourth grinding shall be done with carborundum stone of 320 to 400 grit size. The surface shall then be
washed clean and rubbed hard with felt and slightly moistened oxalic acid powder @ 35 gms. Per square
metre of floor surface. After the finishing works are over, the surface shall be washed with dilute oxalic add
solution and dried. Floor polishing machine fitted with felt on hessain bobs shall then be run over it until
the floor shines.

In case of polishing, was polish shall be applied on the surface with the help of soft linen over a clean and
dry surface. Then the polishing machine fitted with bobs shall be run over it. Clean saw dust shall be
spread over the floor surface and polishing machine again operated to remove excess wax.

Cast-in-Site Terrazzo in skirting, dado and risers shall be of specified thickness and of same shade as that of
the flooring.

Rev. 1 —04.09.09 Page 7 of 14




TRACTEBEL €ngineering 7/02

e S e GTS - FLOOR FINISHING
T ——

0013

8.1,

8.1.1.

8.1.2.

8.1.3.

8.2,

Underlayer for terrazzo on vertical surfaces shall be of stiff cement mortar 1:3 (1 cement : 3 coarse sand by
volume) finished rough so as to give a good bond to the topping. Terrazzo topping shall be average 12 mm
thick and under layer shall be 13 mm thick. Terrazzo topping shall be laid on the under layer in accordance
with clause no. 7.2. Other details shall be same as for flooring excepting grinding which shall be manual
and panels dividers are required.

PRECAST HYDRAULICALLY PRESSED TERRAZZO TILES

Materials

Terrazzo Tiles

Terrazzo tiles shall be of specified thickness and shade and shall generally conform in al respects to
[S:1237. The tiles shall be made with 10 mm down size stone aggregates, white and ordinary cement mix (1
white cement : 6 ordinary cement by volume) and pigments conforming to IS:2114, Table-1.

Pigments

Pigments to be admixed with mortar or for grouting the joints shall conform to Table-1 of IS:2114.

Cement Mortar

Cement mortar shall be in accordance with civil structural specification and following schedule.

- - Forflooring - 20 mm thick cement mortar (1 cement : 4 coarse sand by volume)
- For skirting/dado/riser - 12 mm thick cement mortar (1 cement : 3 coarse sand by volume).

Workmanship

Workmanship shall in general conform to 1S:1443. The base on which tiles are to be laid shall be cleaned of
all dust, dirt and properly wetted by applying neat cement slurry @ 2.75 kg. Of cement per Sq.M. of area
without allowing water pools. Cement mortar of specified thickness shall then be spread over the base for
two rows of tiles and 3-5 metres in length. The mortar shall be laid in slope as per requirements and
thickness of mortar shall not be less than 10 mm at any place. The tope of the mortar shall be kept rough so
that cement slurry can be absorbed. Laying shall be from centre and proceed outwards in two directions at
900. Cut tiles of uniform sizes shall be laid along periphery, if necessary. Neat cement slurry @ 4.4 kg. Of
cement per Sq.M. shall be spread over the mortar bed for laying 20 tiles at a time. The tiles shall then be
fixed in this grout one after the other, each tile being gently tapped and properly bedded in line and level.
The Joints shall not exceed 1.5 mm in width. After the day’s work, the excess cement slurry on top and the
joints shall be cleaned with broom stick and washed before the slurry sets hard. Next day, the joints shall be
filled with the cement grout to match the shade of the tile.

Tiles along the periphery shall be continued by average 12 mm under the wall plaster, skirting or dado.

For skirting/dado/risers on the brick masonry wall, the joints shall be raked out to a depth of at least 15 mm
while the masonry is being laid. In case of concrete work, the surface shll be hauled and roughened with
wire brushes. The wall surface shall be uniformly and evenly covered with backing of cement mortar 1:3 (1-
cement : e coarse sand by volume) of specified thickness. Before hardening of the cushioning mortar, back
of each tile shall be covered with a neat layer of cement slurry @ 4.4 kg of cement per Sq.M. and edges
with white cement with or without pigment to match the shade of tiles and the tiles then shall be pressed on

the backing and tapped. :

The tiles shall be corrected to proper planes with joints truly vertical in required pattern and butt jointed.
The fixing shall be done from bottom upward. The top of skirting and dado shall be truly horizontal.
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8.3. Curing

The flooring shall be cured for 7 days by keeping it wet with ponding. Heavy traffic on the flooring shall be
permitted only after 14 days.

8.4. Grinding and Polishing

Grinding shall be commenced after 14 days when the tiles and the joints are properly set. Grinding shall be
done by machines except for skirting and small areas. First grinding shall be done with carborundum stones
of 48 to 60 grade grit fitted in the machine. Water shall be properly used during grinding. When the chips
show up and the floor has been uniformly rubbed, it shall be cleaned with water baring all pin holes. It shall
then be covered with a thin coat of grey/white cement mixed with pigments to match with colour of the
flooring. This grout shall be kept moist for a week. Thereafter the second grinding shall be started with
carborundum stone of 120 grit. Grinding and curing shall follow again. Final grinding shall be with
carborundum of grade 220 to 350 grit using water in abundance. The floor shall be washed clean with
water, oxalic acid powder shall then be dusted at 35 gms/sq.m. on the surface rubbed with machine fitted
hessian bobs or rubbed hard with woollen rags. The floor shall then be washed clean and dried with a soft
cloth or linen. If any tile is disturbed or damaged, it shall be refited or replaced and properly jointed and

polished.
9.0 TILE WORK
9.1. Materials

9.1.1. Tiles

Glazed (vitreous and ceramic tiles shall conform to IS:777 and shall be of specified shade, size and of
approved manufacturer. Ceramic tiles shall be matt finished and non slip type.

The size shall be as per following:
White/coloured glazed vitreous tiles

200 mm x 100 mm x 6 mm

200 mm x 150 mm x 6 mm

200 mm x 300 mm x 6 mm

300 mm x 300 mm x 8 mm /5.5 mm / 7.3 mm (* 5%)
Ceramic Tiles

300 mm x 300 mm x 8 mm /5.5 mm /7.3 mm (* 5%)
200 mm x 100 mm x 6 mm

9.1.2. Pigments

Pigments to be admixed with mortar or for grouting the joints shall conform to Table-1 of 1S:2114.
9.1.3. Cement Mortar

Cement mortar shall be in accordance with civil structural specification and following schedule

- Forflooring : 20 mm thick, cement mortar (1 cement : 4coarse sand by volume)
- For skirting/dado/riser ~ : 12 mm thick, cement mortar (1 cement : 3 coarse sand by volume)
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9.2.

9.2.1.

10.0

10.1.

10.2.

10.2.1.

10.2.2.

10.2.3.

Workmanship

The tiles shall be laid over a coating of specified adhesive (as per approved manufacturer’s specification)
laid on base floor/wall plaster. The Joints of the tiles shall be flush pointed with cement paste (white
cement and pigment conforming to IS:2114, Table-1) matching the shade of colours.

Curing

The flooring shall be cured for 7 days by keeping it wet with ponding. Heavy traffic on the flooring shall be
permitted only after 14 days.

KOTA STONE FINISH

Materials

The Kota Stone slabs shall be of selected quality and shade, hard, sound, dense, homogenous in texture, free
from cracks, decay, weathering and flakes. These shall be machine cut to the requisite size and thickness
and chisel dressed. Floor flooring and skirting/dado/riser the thickness of the stone slabs shall be 25 mm
and 18 mm respectively.

The slabs shall have the top (exposed) face polished before being brought to site. Before starting the work,
the Contractor shall get the samples of slabs approved by Owner’s Representative.

Workmanship

Dressing of Slabs

Each slab shall be machine cut to the required size and shape and fine chisel dressed at all edges to full
depth and machine rubbed to a smooth surface finish. All angles and edges of the slabs shall be true square
and free from chippings giving a plane and smooth surface.

Preparation of Surface

Cement mortar of specified thickness and mix and shall be laid over the base after making it rough, cleaning
thoroughly and applying neat cement slurry @ 2.75 kg of cement per Sq.M. of area to receive the mortar.

The mortar shall be laid for fixing one slab at a time. Cement mortar shall be 15 mm thick (1 cement : 4
coarse sand by volume) for flooring and 12 mm thick (I cement : 3 coarse sand by volume) for

skirting/dado/riser.

Laying

The slab shall be washed clean before laying. It shall be laid over cement mortar bedding on top, pressed,
tapped gently to bring it in level. It shall be then lifted and laid aside. Top surface of the mortar then shall
be corrected by adding fresh mortar at hollows and depressions. The mortar then shall be allowed to harden
and cement slurry of honey like consistency @ 4.4 kg of cement per Sq.M. shall be spread over the mortar.
The edges of the slabs shall be buttered with white cement with or without pigment grout to match the shade
of the slabs. The slabs shall then be gently placed in position and tapped with wooden mallets till it is
properly bedded in level. The joints shall be as fine as possible. Surplus cement on the surface of the slab
shall be removed. The slabs in flooring shall continue for not less than 10 mm under the plaster/skirting.
The finished surface shall be true to levels and slopes as instructed by the Owner’s Representative.

The slabs shall be laid in patterns as per drawings and size shall not be less than 310 mm x 310 mm which
shall be uniform. Cut size may be used along periphery as required.
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10.3.

10.4.

11.0

11.1.

11.1.1.

11.1.2.

11.1.3.

11.2.

11.3.

11.4.

Curing
The floor shall be cured for a minimum period of 7 days by wetting.
Polishing and Finishing

Unevenness at the meeting edges of slabs shall be removed by fine chiselling. Polishing etc. shall be done,
except that cement slurry shall not be applied on the surface before each polishing.

MARBLE STONE FLOORING / GRANITE FLOORING AND FACIA

Materials

Marble slabs

The marble slabs shall be 20 mm thick and grade-I Makrana White or Makrana plain Pink or Abu Green or
Baroda Green as specified. The marble from which the slabs are made shall be of selected quality, hard,
sound, dense, homogenous in texture, free from cracks, decay, weathering and flakes. The sample of
Marble stone slabs shall be got approved from the Owner’s Representative. For granite slab thickness shall
be 20 mm for floors and facia and the sample shall be got approved by Owner’s Representative.

Fixing of granite slab on facia should be with the help of gun metal dowels.

The slabs shall be machine cut to the requisite dimensions.

Pigments

Pigments to be admixed with mortar or for grouting the joints shall conform to Table-1 of IS:2114.

Cement Mortar
Cement mortar shall be in accordance with civil structural specification and following schedule:

- For flooring/slabs: 20 mm thick, cement mortar (1 cement : 4 coarse sand by volume)
- For skirting/dado/riser : 12 mm thick, cement mortar ( 1 cement : 3 coarse sand by volume).

Workmanship

Same as clause no. 10.2 except that cement mortar shall be 20 mm thick (1 cement : 6 coarse sand by
volume) for flooring. -

Curing
The floor shall be cured for a minimum period of 7 days by wetting.
Polishing and Finishing

Unevenness at the meeting edges of slabs shall be removed by fine chiselling. Polishing etc. shall be done
in accordance with clause no. 5.4, except that cement slurry shall not be applied on the surface before each

polishing.
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12.0

12.1.

12.1.1.

12.1.2,

12.1.3.

12.2,

13.0

13.1.

P.V.C. FINISH

Materials

PVC Roll/Tiles

PVC roll/Tile shall be 2 mm thick homogenous, unbacked, flexible type of approved texture, colour and
pattern, conforming to 15;3462/3461.

Antistatic PVC Roll/Tile

Antistatic PVC roll/tile shall conform to BS:2050, Table-2 in addition to 1S:3462.

Adhesive

Adhesive shall be neoprene based rubber adhesive of approved make.

Workmanship

The base course shall be Cement Concrete flooring/Cement Concrete granolithic flooring for flooring and
Cement plaster for skirting thoroughly dried and cleaned well before the laying of PVC rollsttiles.

PVC rollsftiles shall be brought to the temperature of the area in which it is to be laid and staked suitably
near the site for a period of about 24 hours.

The layout of PVC flooring shall first be marked with guidelines on the base course to required pattern
without adhesive. The adhesive then shall be applied by spatula to the base floor and back of the PVC
roll/tile. PVC rolls shall be placed in position from one end onwards slowly without creation on any air
pockets between roll and the base course. PVC rolls/tiles shall be placed only when the adhesive is set
sufficiently for laying. When set sufficiently for laying, the adhesive will be sticky to the touch but shall not
mark the fingers. After placing, the roll shall be pressed suitably with a wooden roller weighing about 5 kg.
The joint between adjacent rolls shall be thin hairline type. For PVC tiles laying shall start from centre and
proceed outwards in two right angle direction till the periphery of the room/area is reached. Fractional tiles
of uniform cut sizes may be laid only along the peripheral border is so required owing to size of the room
area.

PVC rolls in flooring shall be continued for 100 mm high skirting without any joints and with 50 mm radius
rounded corner at the junction of skirting and flooring. -Any excess adhesive squeezing out of the surface
shall be wiped off immediately with a wet cloth. In case of such excess adhesive becoming hard, it shall be
removed with a solution of one part of commercial Butyle Acetate and three parts of turpentine oil or any
other solution as advised by the manufacturer of the roll.

After a minimum period of 24 hours after laying the rolls/tiles, the finished floor shall be cleaned with a wet
cloth soaked in warm soap solution of 2 spoons of soft soap powder in 5 litres of warm water or detergent as
per approved manufacturers specifications.

ACID RESISTANT TILES

Material

The tiles shall be vitrified ceramic tiles of approved size as per approved manufacturer’s specification and
shall be homogeneous. They shall have the following properties.
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S.No. Property Values Norms
Water Absorptions +0.5% ASTM C 373
Scratch Resistance =6 ASTM C 373
Chemical Resistance Unaffected ASTM C 650
Abrasion Resistance > 100 ASTM CS510
| Breaking Strength 1400 kg/sq.cm. ASTM C 648
| Density _ > 2.0 Gm/CC
‘ 13.2. Workmanship
|
The base course shall be Cement Concrete flooring/Cement Concrete granolithic flooring for flooring and
Cement plaster for skirting/dado and background surface shall be prepared.
Tiles shall be fixed on the prepared surface over a bitumen priming layer, bitumen mastic layer and resign
type chemical resistant mortar. The bitumen shall conform to IS:702 and laying of bitumen mastic shall
conform to IS:1196.
Joints shall be allowed to set for 24 hours. The floor shall then be washed as per manufacturer’s
specifications to totally remove all marks from tile surface.
14.0 EPOXY COATING
14.1. General
| Epoxy floor coating shall be pigmented (approved shade) and consist of a solvent based, two pack system
'? with epoxy resins and amine curing agents, chosen to withstand high degrees of chemical and abrasive
1‘ action as per approved manufacturer’s specification.
!
| 14.2. Materials
14.2.1. Screed
j The screed shall be provided in flooring and shall consist of a solvent free combination of epoxy resin,
? modified amine hardeners filled with specially graded and selected chemically inert aggregates of high
i strength. The system shall include an epoxy resign primer and screed which are both supplied in pre-
{ weighed units ready for on-site mixing and application. The thickness of screed shall be minimum 3 mm
; thick.
3 14.2.2. Finishing Coat
An epoxy resin sealing coat in two coats @ 125 gms/sq.m. (minimum) per coat shall form the topping coat
| over the screed in case of flooring and over plastering in case of vertical surfaces.
‘ 14.3. Workmanship
14.3.1. Preparation of Surface
The surface shall be sound, clean and dry in order to achieve maximum adhesion with the primer coating of
epoxy resin as per approved manufacturer’s specification.
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14.3.2. Laying

The primer shall be applied by brush and shall be allowed to become tacky. The screed shall be prepared as
per manufacturers specification and laid in specified thickness evenly over the base floor by trowel. In case
of flooring, the finished, cured screed shall have a slightly granular texture.

The epoxy resign topping shall be applied at least 24 hours after the laying of the screed. This topping shall
be applied by brush or sprayed to a specified thickness in two coats with 3-5 hours interval between them.
Care shall be taken to finish the topping perfectly smooth and devoid of any bubbles and unevenness. The
newly laid floor shall be protected from dust or moisture and allowed to be used only after a minimum lapse

of 48 hours.

15.0 MEASUREMENT AND RATE

Measurement and rate for flooring for item rate tenders shall be in Sq.M. in general unless otherwise,

mentioned.

* *
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1. GENERAL
1.1. All materials supplied by the Contractor shall conform to their respective specifications.
1.2 The Contractor shal furnish test certificates for all materials prior to their use in the works.
1.3. Other requirements not covered under this specification shall be in accordance with the specification no.
7/02/0023 — Structural Steel Works.
2. REFERENCES
As mentioned in the respective clauses.
3. MATERIAL
As mentioned in the respective clauses.
4. ANCHOR BOLTS
4.1. Material
Materials for anchor bolts, nuts, locknuts, washers, pipe sleeves and anchor plates shall conform to their
respective specifications. ’
4.2. Fabrication
Fabrication of anchor bolts and their complete assemblies shall be strictly in compliance with the
specifications and drawings/standards. Anchor bolts shall have coarse type threads conforming to 1S:4218.
4.3. Placement
Anchor bolt assemblies shall be placed in position strictly as per drawings and securely held during pouring
and vibrating of concrete with necessary templates and other dummy structures to prevent their dislocation.
44. Tolerances
Tolerances allowed for anchor bolts positioning shall be:
For sleeved bolts, one tenth of the bolt nominal diameter.
For bolts without sleeves, one twentieth of the bolt nominal diameter.
4.5. Protection
The exposed surfaces of bolts shall be properly covered (after greasing of bolts and packing of sleeves) with
jute cloth so as to protect them from damage till final erection of structure/equipment is over.
4.6. Payment
This clause shall apply to Item Rate tender only.
4.6.1. Payment shall be made on the basis of actual weight in metric tons of the anchor bolt/anchor bolt assembly.
The rate shall include supply (as per scope of supply conditions given in the tender) of all materials,
Rev. 1 -04.09.09 . Page 1 of 10
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handling, transporting, fabrication, turning from available size MS round to required diameter, threading,
welding, fixing in position, at all levels and locations, providing necessary templates, greasing, packing of
sleeves, covering with jute cloth and other protective measures etc. all complete.

4.6.2. The rate shall cover bolt of any diameter and nomenclature.

4.6.3. . Payment for fixing.in position anchor bolt assembly (already fabricated and supplied by the Owner as free
issue) shall be made on the basis of actual weight of anchor bolts/bolt assemblies in metric tons. The rate
shall include handling, transporting, fixing in position, welding if required, providing necessary templates,
greasing, packing of sleeves, covering with jute cloth and other protective measures etc. all complete.

4.6.4. No separate payment shall be made for templates, dummy structures, supports etc. and the rate quoted shall
be inclusive of all cost related to such. provision required for correct and accurate installatioln of anchor
bolts/assembly.

5. METAL INSERTS

5.1. Material

Materials required for fabricating metal inserts shall conform to TECPL’s Specification no. Z/02/0023 —
Structural Steel Works.

5.2 Fabrication

Fabrication of -inserts shall be done strictly as per drawings/standards and in compliance with the
requirements of TECPL’s Specification no. Z/02/0023 — Structural Steel Works.

5.3. Placement

Metal inserts shall be correctly embedded (in plain concrete/reinforced concrete) as per their location shown
on the drawings. Care shall be taken that these are securely held in position and do not get disturbed during
concreting. Where necessary, these may be welded to the reinforcement bars. Suitable templates, spacers,
dummy structures and temporary staging shall be provided. Necessary cutting in the formwork and
adjustment of reinforcement bars shall be done for the placement of metal inserts where required.

5.4. Painting
The exposed surfaces of metal inserts shall be cleaned with wire brush and given one coat of red oxide zinc
chromate primer (conforming to IS:2074) or any other primer as specified in other specifications, after
fabrication. '

5.5. Payment
This clause shall apply to Item Rate tender only.

55.1. Payment shall be made on the basis of actual weight in metric tons of the metal inserts. The rate shall
include supply (as per supply conditions given in the tender) of all materials, handling, transporting,
fabrication, welding, fxing in position, at all levels and locations, providing necessary templates, spacers,
dummy structures, adjusting the formwork and reinforcement, staging, preparation of surface for painting,
applying one coat of red oxide zinc chromate primer or any other primer, as specified, etc. all complete.

Rev. 1 —04.09.09 Page 2 of 10
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6. CHEQUERED PLATES
6.1. Material

Chequered plates shall be of mild steel and conforming to 1S:3502. Chequering shall be closed or open-
ended or of any other pattern as shown on drawings.

6.2 Fabrication Drawings

Refer TECPL’s Specification no. Z/02/0023 - Structural Steel Works.

6.3. Fabrication

Chequered plates shall be fabricated as per the “Approved for Construction” fabrication drawings (prepared
by the Contractor based on design drawings). These shall be perfectly flat and without any
dents/deformations and shall be cut to the required size and shape. Holes/notches/openings of the required
size, if any, shown on drawings shall be made. Nosing for staircase treads shall be made by cold bending of
chequered plates. All edges shall be made smooth and even. All chequered plate units shall be given
distinct erection marks in accordance with the marking drawings. Stiffeners of any description shall be
welded wit the chequered plates where shown on drawings.

6.4. Erection/Fixing

Chequered plates shall be fixed to the bearing members by welding/ bolting/ screwing as shown on
drawings. All bolts/screws shall be of counter-sunk type so that the heads remain flush with the top of
plate. Where welding is used for fixing, stitch welds of minimum 50 mm length with a pitch of 150 mm
shall be used. Continuous sealing run of weld shall be provided along the junction of two consecutive
chequered plates parallel to the span. For removeable flooring, details as shown on drawings shall be

followed.

6.5. Painting

Chequered plates shall be cleaned (both the surfaces) with wire brush and given one coat of red oxide zinc
chromate primer (conforming to IS:2704) or any other primer as specified in specifications, on both
surfaces.

6.6. Payment
This clause shall apply to Item Rate tender only

6.6.1. Payment shall be made on the basis of admissible weight in metric tons (determined as described in clause
6.6.2) of the chequered plates accepted by the Owner’s Representative. Where stiffeners are used, weight
of the same shall be included in arriving at admissible weight.

The rate shall include supplying (as per supply conditions given in the tender), fabricating, erecting M.S.
chequered plates including transporting, handling, straightening if required, cutting to required size and
shape, making holes/notches/opening of required size and nosing, smoothening the edges, fixing by
welding/bolting/screwing, at al levels and locations, preparing detailed fabrication drawings, surface
cleaning, removal of rust, scale, grease and applying one coat of red oxide zinc chromate primer or any
other primer as specified, etc. all complete.

In any stiffening sections are provided below the chequered plates for strengthening, the same shall be
separately measured and paid under Structural Steel Work (TECPL’s Specification no. Z/02/0023).

Rev. 1 —04.09.09 Page 3 of 10
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6.6.2. The weight for payment shall be determined from the fabrication drawings and respective bill of materials
prepared by the Contractor. The bill of materials shall be checked and approved by the Owner’s
Representative before making the payment. The weight shall be calculated on the basis of BIS Handbook.
No allowance in weight shall be made for rolling tolerances.

6.6.3. Welds, bolts, nuts, screws, washers, clips shall not be measured. The quoted rate shall be deemed to include
the same.

7. GRATINGS

7.1. Categories
The gratings shall be of two categories:
1) Category ‘A’ -  Fabricated by the Contractor as per deisgn/drawings/standards.
2) Category ‘B’ - Ready made bought out from an approved manufacturer.

7.2. Material
Materials for fabrication and fixing of Gratings shall conform to their respective specification.

7.3. Fabrication Drawings
Refer TECPL’s Specification no. Z/02/0023 — Structural Steel Works.

74. Fabrication

74.1. Category ‘A’ Gratings
These shall be fabricated strictly as per the “Approved for Construction” fabrication drawings prepared by
the Contractor based on design drawings and standards. All units shall be given distinct erection marks in
accordance with the marking drawing. All notchings in the flats shall be punched and not flame-cut.
Continuous alround welding shall be done along the contact-lines between two flats on both the surfaces.
All fabrication shall be done in a shop under strict supervision. Clamps shall be fabricated as shown on
drawing/standard.

74.2. Category ‘B’ Gratings
These shall be as per manufacturer’s details designed to carry loads as specified on the design drawing
supplied to the Contractor. The deflection shall not exceed span/200 or 6 mm whichever is minimum. The
maximum clear size of voids in the grating shall be limited to 30 mm x 55 mm. Thickness of grating shall
be 25 mm. The Contractor shall make necessary notches/opening in the gratings as shown in the drawings.
All edges affected by such notches/openings shall be suitably stiffened by welding additional flats of the
requisite size. All units shall be given distinct erection marks in accordance with the marking drawings.
Before procurement the Contractor shall submit the design calculations, drawings and manufacturer’s
literature/catalogues and get the same reviewed by the Owner’s Representative. The contractor shall submit
sample gratings for inspection and approval by Owner’s Representative whenever asked for.

7.5. Erection/Fixing
Gratings shall be fixed to the bearing members by welding/clamping and bolting as indicated in the
drawings. Minimum length and maximum pitch of welds shall be 50 mm and 150 mm respectively where
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7.6.

7.1.

7.7.1.

1.7.2.

7.7.3.

8.1.

8.2.

8.3.

stitch welding is used for fixing along the lines of supports. The edges of two consecutive grating s shall be
bolted with minimum two bolts on each side of the grating panel.

Galvanising

Gratings and the fixing clamps, bolts, nuts shall be cleaned with wire brush and galvanisation shall be done
in accordance with 1S:2629 and tested as per 1S:2633 and 1S:6745. Quantity of zinc coating shall be
minimum 900 gms/sq.m. of surface area (0.12 mm uniform thickness).

Payment

This clause shall apply to Item Rate tender only.

Payment shall be made on the basis of admissible weight in metric tons of the gratings accepted by the
Owner’s Representative.

The rate shall include supplying, fabricating, erecting MS gratings (of the specified category) including
transporting, handling, cutting to required size and shape, making holes/notches/openings, smoothening the
edges, fabricating clamps, fixing by welding/clamping/bolting, at all levels and locations, preparing detailed
fabrication drawings, surface cleaning, removal of rust, scale, grease and applying one coat of red oxide
zinc chromate primer or any other primer as specified, or galvanising as required, all complete.

The weight for payment shall be determined from the fabrication drawings and respective bill of materials
prepared by the Contractor. The bill of materials shall be checked and approved by the Owner’s
Representative before making the payment. The weight, shall be calculated on the basis of BIS Handbook
as mentioned above. No allowance in weight shall be made for rolling tolerances.

Welds, bolts, clamps, nuts and washers shall not be measured. The quoted rate shall be deemed to include
the same.

TUBULAR HAND RAILING

Material

Materials for fabrication and fixing of Tubular Hand Railing shall confirm to their respective specification.

Fabrication Drawings

Refer TECPL’s Specification no. Z/02/0023 — Structural Steel Works.

Fabrication

Handrailing shall be fabricated strictly as per the “Approved for Construction” fabrication drawings
prepared by the Contractor based on design drawings and standards. All tubes shall be straight and without
any dents/deformations. Tubes shall be cut and ends shall be prepared to a neat and workman-like finish.
All elements shall be directly welded. All welded joints shall be cleaned and filed or ground smooth, if
required, to have a smooth surface and aesthetically pleasant appearance. Splicing of top rail shall not be
allowed. Tubes shall be coldbent to shape and curvature in case of discontinuous ends of handrails.
Ripples, kinks and/or dents at bends shall not be accepted.

Lower ends of vertical posts shall be cut and splayed (for grouting in pockets in the concrete members). For
removable type of hand railing, suitable base plates (with provision for bolting) shall be welded to the lower
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end of vertical posts. All units shall be given distinct erection marks in accordance with the marking
drawing.

8.4. Erection/Fixing
Hand railing, shall be fixed to the bearing members by welding/bolting/grouting as indicated on the
drawings. Local notching shall be made in the floor plate/grating to accommodate vertical posts/their base
plates which shall always be welded to the main supporting member. When the posts are to be fixed in
concrete members, suitable pockets shall be made in concrete for grouting as shown on drawings/standards.

8.5. Painting
Tubes shall be cleaned with wire brush and given one coat of red oxide zinc chromate primer (conforming
to IS:2074) or any other primer as specified, after fabrication.

8.6. Payment
This clause shall apply to Item Rate tender only.

8.6.1. Payment shall be made on the basis of measured length in meters (m) of top rail only (Horizontal and/or
inclined lengths). The rate shall include preparation of fabrication drawings, supply of all materials,
handling, transporting, straightening if required, cutting to required size, bending, welding, bolting, fixing in
position at all levels and locations, grouting with 1:2 (cement:sand) mortar, surface cleaning, removal of
rust, scale grease and applying one coat of red oxide zinc chromate primer (conforming to 1S:2074) or any
other primer as specified, after fabrication etc. all complete.

8.6.2. The rate shall include making suitable notches in floor plates/gratings and pockets in concrete structures for
fixing the vertical posts.

9. MILD STEEL RUNGS

9.1. Material
All materials shall conform to their respective specifications.

9.2. Fabrication
Rungs shall be fabricated as specified in TECPL’s standards/drawings. Mild steel bars shall be straightened
if required, cut, bent to shape and given one coat of red oxide zinc chromate primer on exposed portions.

9.3. Fixing
Rungs shall be fixed in position as per detailed drawing and firmly tied/welded with reinforcement to
prevent their displacement during vibrating of concrete.

94. Payment
This clause shall apply to Item Rate tender only.

94.1. Payment shall be made on the basis of actual weight in kilograms (Kgs.) of the M.S. rungs. The rate shal
include supply of all materials handling, transporting, straightening if rquired, cutting to required size,
bending to shape, tying/welding with reinforcement bars, fixing at all levels and locations, adjustment of
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formwork, applying one coat of red oxide zinc chromate primer (conforming to 1S:2074) or any other
primer as specified, and two coats of anti-corrosive paint or any other paint, as specified, on the exposed
portion of rungs etc. all complete.

10. LIGHT GAUGE STEEL STRUCTURAL SECTIONS

10.1. Material

All materials required for fabrication and fixing in position of Light Gauge Steel Structural Sections shall
conform to their respective specification.

10.2. Fabrication Drawings
Refer TECPL’s Specification no. Z/02/0023 — Structural Steel Works.

10.3. Fabrication

Fabrication of members shall be done strictly as per the “Approved for Construction” fabrication drawings
prepared by the Contractor based on the latest design drawings and in accordance with IS:800, IS:801 and
other relevant BIS Codes.

‘All members shall be straight and free from any dents/deformations/twists. Members shall be cut to the
required sizes and ends prepared to a neat and workman like finish. Holes (for sag rods and cleat bolts) of
appropriate size shall be drilled and all mémbers/ components shall be given distinct erection marks in
accordance with the marking drawings. Holes shall not be formed by gas cutting process.

10.4. Erection

Structural members shall be erected in proper sequence and aligned properly without causing any'twist.
Permanent bolting/welding shall be done only after proper alignment has been achieved. Proper access,
working platforms and safety arrangements shall be provided by the Contractor for working and inspection.

10.5. Painting

All structural components shall be cleaned thoroughly and given one coat of red oxide zinc chromate primer
(conforming to IS:2074) or any other primer as specified, after fabrication.

10.6. Payment
This clause shall apply to Item Rate tender only.

10.6.1. Payment shall be made on the basis of admissible weight in metric tons (determined as described in
clause10.6.2) of the structure accepted by the Owner’s Represenative. The rate shall include supplying,
fabricating, erecting, at al levels and locations, testing of bolted and/or welded Light Gauge structural steel
works including cleats, crook bolts, splices/sleeves, all other fixtures and accessories, straightening if
required, cutting, edge preparation, welding and bolting of joints, fixing in line and level with temporary
staging and removal of the same after final alignment, handling, transporting, storage, preparation of
detailed fabrication drawings and -getting them reviewed by the Owner’s Representative, surface cleaning,
wire brushing, removal of scale, rust, oil or grease and painting as per 8.5 above etc., all complete.

10.6.2. The weight for payment shall include all structural members, cleats, splices, gussets and sag rods and shall
be determined from the fabrication drawings along with respective bill of materials prepared by the
Contractor. The bill of materials shall be checked and approved by the Owner’s Representative before
making the payment. The weight shall be calculated on the basis of BIS Handbook. Manufacturer’s
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catalogues/charts shall be adopted in case relevant weighs of sections used are not covered I BIS Handbook.
No allowance in weight shal be made for rolling tolerances.

10.6.3. All welds, bolts, nuts washers, fixtures and accessories shall not be measured. The quoted rate shall be
deemed to include the same.

10.6.4. The rate shall be applicable to all cleats, splices, sleeves and gussets. Sag rods, however, shall be separately
measured and paid under structural steel item (viz. TECPL’s Specification No. Z/02/0023).

11. EXPANSION FASTENERS

11.1. Material

Expansion fasteners (medium and heavy duty) shall be of mild steel / high tensile steel with rust proof
coating including both mechanical and chemical fasteners.

11.2. Classification

The expansion fasteners shall be designated as medium and heavy duty depending on their usage. The
broad classification is given below for general guidance.

11.2.1. Medium Duty (Mild Steel/ High Tensile Steel)
- Ladders and stairs supports.
- Cables and cable trays supports.
- Electrical panels and fixtures.
- Hangers for pipes and cable trays.

- Pipe supports.

11.2.2. heavy Duty (Mild Steel / High Tensile Steel)
- Platform support (beam and columns)
- Knee brackets for pipes/multi tiers cable trays/walkways etc.
Note:- Expansion fasteners shall not be used for:
1) Members supporting equipment and pipes subjected to vibrations.
2) Cantilever connections designed to cater for effective cantilever spans greater than 1000 mm and 1000

Kgs. Of concentracted load at the free end.

11.3. Selection

The Contractor shall submit to the Owner’s Representative manufacturer’s catalogues along with the
specimens of expansion fasteners (proposed to be used for the job) for his selection and approval. Selected
fasteners shall be capable to carry the specified loads.
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11.4. Testing
If so desired by the owner’s Representative, the Contractor shall carry out all the requisite tests (pullout test,
torque test etc.) of specimen expansion fasteners (representative of those to be used) from approved
laboratory/test house and submit the report to him for approval. The decision of the Owner’s
Representative regarding the adequacy of strength and load carrying capacity of the expansion fastener shall
be final and binding to all. The cost of all such tests shall be borne by the Contractor.

11.5. Installation
The Contractor shall install the expansion fasteners at their correct location (to suit the requirement of

" fixtures as shown in drawings) as per the procedure laid down by the manufacturer. Location of all holes
shall be premarked on the concrete surfaces and then holes drilled carefully with an electric drill to the
correct recommended size and depth. Holes shall be exactly round and true perpendicular to the concrete
surface. Edge distance and pitch of fasteners shall be as recommended by the manufacturer. The
Contractor shall suitably shift the hole with the approval of the Owner’s Representative in case any
reinforcement bar is met with while drilling the hole in RCC structure. Necessary staging shall be provided
for working and the Contractor shall take requisite safety precautions so as not to cause any damage to the
existing structure/equipment. Any damage done while executing the job shall be made good by the
Contractor at his cost.

11.6. Protection
The exposed surfaces of expansion fasteners shall be properly greased and covered with jut cloth so as to
protect them from damage.

11.7. Payment
This clause shall apply to Item Rate tender only.

11.7.1. Payment for instaling rust prof expansion fasteners shal be made on number basis (each). The rate shal
include supply of complete assembly, hanlding transporting, providing necessary temporary staging,
installing (as per manufacturer’s specifications) in PCC/RCC structures, at all levels and locations, testing,
drilling, cleaning, covering with jute cloth, relocating and redrilling in case of any obstruction, making good
any damage done t the structure, grouting the abandoned holes and any gap left between the contact
surfaces of PCC/RCC and fixtures to be added, etc. all complete.

12. BITUMEN/BITUMINOUS MATERIALS
Bitumen to be used for various types of work shall meet all the requirements of relevant BIS Codes as given
below:

Specification of Paving Bitumen. 1S:73

Specification of bitumen mastic for flooring. IS:1195

Specification for Bitumen felts for water proofing and ~ 1S:1322

and damp proofing.

Specification for Bituminous compounds for water proofing 1S:1834

and caulking purposes.

Specification for preformed fillers for expansion joint ~ 1S:1838

in concrete pavements and structures.

Specification for bitumen mastic for use in water proofing of roofsIS:3037
Specification for bitumen primer for use in water proofing and  1S:3384
damp proofing.
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13.

14.

14.1.

14.2.

15.

16.

17.

17.1.

18.

18.1.

Specification for Bitumen Mastic for Tanking and Damp proofing.1S:5871
Specification for Glass fibre base coal tar pitch and bitumen felts. 1S:7193
Code of practise of damp proofing using bitumen mastic. IS:7198

Specification for bitumen Mastic, Anti Staticand  IS:8374
electrically conducting grade.,

The type and grade shall be as shown on the drawings or as indicated in schedule of quantities or as directed
by Owner’s Representative. Tests and acceptable criteria shall be as per relevant BIS Codes.

PVC PIPES
PVC Pipes shall conform to the requirements of 1S:4985.

WOOD/TIMBER

Wood recommended for platforms of cold vessels or below cold vessels/exchangers shall be hard and shall——
be of Group A, Grade I and shall have safe permissible stress of 7N/mm in compression, perpendicular to
grains on outside location as per IS:883. General characteristics like durability, treatability etc. shall
conform to IS:883 and IS:3629.

Timber required to be used for form work shall be fairly dry before use. It should maintain its shape during
the use and even when it comes into contact with moisture from the conrete. Storage of Wod/Timber shall

be as per the requirements of 1S:4082.

For proper identification and selection of suitable timber for form work, following codes shall be referred.
Classification of commercial timbers and their zonal distribution 1S:399

Specification for ballies for general purposes.  1S:3337

Specification for Ply wood for concrete shuttering work. 1S:4990

EPOXY COMPOUNDS

Refer TECPL’s relevant General Technical Specification (GTS).

PAINT

Refer TECPL’s relevant General Technical Specification (GTS).

ANTITERMITE COMPOUNDS

Chloropyrifos emulsifiable concentrates (1%) conforming to IS:8944 shall be used for treatment of soil for
protection of buildings against attack by subterranean termites.

POLYSULPHIDE SEALANTS

Polysulphide Sealants shall conform to IS:12118 and be of approved make. Test conditions and
requirements shall be as given in the above referred BIS Code.

* * *
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1. SCOPE

This specification covers the material and construction details for various civil works as given below:
a) All Earthwork except for Site Grading and Underground Piping.

b) Plain and reinforced cement concrete work in catch pits clean outs manholes, pipe supports, water
monitors, hydrant pedestals, thrust block etc.

¢) Brick work for various structures such as Manholes, Catch basins, Valve Chambers, instrument tapping
chambers, flushing chambers etc.

d) Plastering for the above structures as applicable.
e) Manhole frames, manhole covers, ladder rungs etc. for the above structures as applicable.
f) Miscellaneous structure steel work such as ladders, platforms, chequered plate covers, gratings etc.

The work shall include supply of various materials as per relevant standards, required for the execution of
work except for those items designated as Owner’s scope of supply in the special conditions of contract or
elsewhere in the contract documents. Contractor shall transport from Owner’s stores those materials which

are a part of Owner’s supply.

All materials not fully specified herein and which may be used in the work shall be of quality approved by
the Owner’s Representative and he shall have the right to determine whether all or any of the materials
offered or delivered for use in the work are suitable for the purpose. Contractor shall give the samples of
material to the Owner’s Representative and shall get it approved before procurement and use.

2. EARTHWORK AND BACKFILLING

2.1. Refer TECPL’s Specification no. Z/02/0006 — ‘Excavation, Backfilling, Compaction’.
3. PLAIN AND REINFORCED CEMENT CONCRETE

3.1. Refer TECPL’s Specification no. Z/02/0004 — ‘Structural Concrete’.

4. BRICK WORK

4.1. Refer TECPL’s Specification no. Z/02/0026 — ‘Brick Masonry’.

5. CEMENT PLASTERING

5.1. Materials

The specifications for cement, sand and water shall be given in TECPL’s Specification no. Z/02/0001 -
‘Materials’.

Rev. 1 —04.09.09 Page 1 of 3
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5.2.

5.3.

5.4.

5.5.

5.6.

5.6.1.

5.6.2.

Cement mortar shall be of grade and thickness specified in drawing or as directed by the Owner’s
Representative, if not specified. The surface on which plastering is to be done shall be thoroughly cleaned
from dust, dirt, oil, etc. It should be washed properly and watered for 4 hours before plastering. The joints
of brick work shall be raked out to a depth of at least 12 mm when plastering has to be done. On cement
concrete surface, the surface shall be scarified by lines with trowel when it is still green or hacked if
concrete is hard as driected by Owner’s Representative.

Plaster shall not in any case, be thinner than specified. It shall have uniform specified thickness. Any extra
thickness of plaster done by Contractor will not be paid for. When smooth finishing is required the cement
plaster shall be floated over with neat cement within 15 minutes of the application of the final coat.

During the process of plastering all corners shall be rounded to a radius of 25 mm unless otherwise
specified.

The plaster shall be protected from sun and rain by such means as the Owner’s Representative may approve.
The plaster shll be cured for 7 days.

Construction joint shall be kept in plastering work at places approved by Owner’s Representative.

Payment

Payment for plastering shall be made on the basis of the area of surface plastered, measured before
plastering. All measurements shall be separately made for each face of walls.

The rate of plastering shall include cost of scaffolding, swings, cleaning the surface, raking out joints,
hacking concrete surfaces, etc. needed for carrying the work and shall cover the extra labour for plastering
the jambs, sills, and soffits or opening except for plastering bands, cornices and skirting upto 30 cm width.

M.S. RUNGS / C.I. STEPS

The rungs for valve pits/manholes shall be of M.S. conforming to Indian Standard and to the shape and size
as shown in drawings. C.I. steps for manholes if used shall be as per 1S:5455. M.S. Rungs or CI Steps
shall be coated with 2 coats approved bituminous paint.

Payment for steps/rungs shall be made per number and the rate shall include supply and fixing, finishing the
wall etc. complete.

CHEQUERED PLATES AND STRUCTURAL STEEL WORKS

Chequered plates shall be 6 mm (7 mm moreover chequers and shall conform to 1S:3502). Steel for
chequered plate shall conform to 1S:2062 and shall be clearly rolled and free from harmful surface defects
such as crack surface flaws etc. The plate shall be cut to shape and fixed to the bearing members as shown
in relevant drawings and as direction by Owner’s Representative. The edges shall be made smooth, no
burrs or gaged ends shall be left. The plates may be spliced with prior ‘consent of the Owner’s
Representative. But in that case care should be taken so that there is continuity in the pattern of the plates
between the portions. Lifting arrangements shall be provided including lifting rods.

Grating shall be fabricated out of MS flats, angles and rounds etc., as per drawings and as approved by
Owner’s Representative. Steel for grating plates shall conform to IS:2062 of general Weldable quality and
shall be clearly rolled and shall be free from harmful surface defects.
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10.

11.

11.2.

11.3.

Payment shall be made. on the basis of weight of M.S. Gratings/chequered plate and supporting frame
actually laid. The rate shall include supply of all necessary, steel materials cutting to size, fabricating,
smoothening edge if necessary, transporting and fixing at all positions and providing lifting arrangements.
Full deductions shall be made for all opening above 30 mm square and the rate shall include making of
opening of all sizes and supply and painting 2 coats of anticorrosive paint over a coat of red oxide zinc
chromate primer. The exposed surface of grating and frame shall be painted with two thick coats of coal
tar. The rate shall include providing and laying M.S. grating and frame, breaking and making good existing
concrete/brick masonry surface if necessary finishing, painting etc. complete with all labour and materials.
Payment shall be on number basis.

C.I. MANHOLE FRAME AND COVER

C. I. Manhole frame and covers shall conform to IS:1726 with size and grade as shown in drawings.

VENT PIPES

These shall be M.S. Black Steel Tube conforming to IS:1239 medium grade or as specified in drawings.
The pipe bends shall be embedded in 1:3:6 grade cement concrete or as shown in drawing.

All pipes shall be 25 mm clear of wall or column with M.S. holder bat clamp as per instructions of the
Owner’s Representative. All holes in walls and column shall be made good by 1:2:4 grade cement
concrete. All pipes and clamps shall be painted with two coats of paints of approved make.

Payment shall be made on running meter basis and the rate shall include supply of all materials, cutting,

edge preparation, jointing by welding, fixing in concrete block, cutting of walls or concrete and making
good the same, painting with 2 coats of anticorrosive paint necessary scaffolding etc. complete.

The rate shall also include excavation and backfilling, if any.

FUNNELS, CLEAN OUTS, PLUGS

These shall be fabricated from M.S. Plates, pipes chequered Plates, rounds, angles etc., to be supplied by the
Contractor. The fabrication shall be in accordance with the approved drawings.

Payment for these items shall be made on weight basis and rate shall include fabrication, erection, welding
jointing and painting etc. all complete. )

BRICK BAT FILL

The brick bats used for filling in valve pits shall be from common burnt clay building bricks. A sample of
brickbats used shall be got approved from Owners’ Representative.

The compaction of the layer of brick bats shall be proper so that brickbats are not disturbed and do not sink
in the soil.

The payment for brick-bat fill shall be made on MZ basis as shown in drawing and the rate shall include
supply, laying, compacting etc. complete with all mterials and labour.

* * *
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1. SCOPE
The scope shall be as specified separately for different items below.

2. REFERENCES

2.1. BIS Codes
IS:73, 1S:383 and IS:6613

22. TECPL’s Specifications
Z/02/0001  Materials
7/02/0004  Structural Concrete

3. MATERIALS
The materials shall be as specified separately for different items below.

4. GENERAL REQUIREMENTS

4.1. The Contractor shall test the materials, where applicable, in approved laboratory as required by the Owner’s
Representative and furnish test certificates for materials and obtain the approval of the Owner’s
Representative prior to the use of such materials in the works. All tests shall be in accordance with relevant
Indian Standards.

5. PRE-CONSTRUCTIONAL ANTI-TERMITE TREATMENT

5.1 Scope
This specification establishes the materials and method of accomplishing pre-constructional anti-termite
treatment of soil for protection of buildings against attack by subterranean termites with the usage of
chemical emulsions in accordance with the procedure laid down.

5.2 Materials
Refer TECPL’s specification no. Z/02/0001.

5.3. Procedure for Treatment

53.1. The treatment shall be carried out by an approved agency specialised In the field. Apart from this
specification, the work shall be carried out in compliance with IS:6313. In case of any contradiction, this
specification shall govern.
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5.3.2.

5.3.3.

5.3.4.

5.3.5.

Site Preparation

Prior to start of chemical treatment, area(s), shall be made free from logs, stumps, timber offcuts, levelling
pegs, roots of plants/trees etc. Soil treatment shall start when foundation trenches/pits are ready to take
concrete masonry in foundations and .plinth area ready for laying the subgrade. Treatment shall not be
carried out when it is raining or the subsoil water level is at the same or higher than the level of treatment.
In the event of water-logging of foundations, the water shall be pumped out and the chemical emulsion

applied when the soil is absorbent.

Treatment of the excavated pits/trenches and backfill for Foundations

a) The bottom surface and the lower 300 mm side surfaces of the excavated pits/trenches for foundations
of masonry works and RCC plinth beams supporting such masonry works, shall be treated with
specified chemical emulsion @ 5 litres/m” of the surface area. However, no such treatment shall be
required in case of pits/trenches made for RCC foundations supporting RCC walls and/or columns.

b) On completion of construction of masonry foundations, the backfill in immediate contact with the
substructure shall be treated in layers of 300 mm with emulsion @ 7.5 litres/m” of the vertical surface
of the substructure (i.e. 7.5 x 0.300 = 2.25 litres/meter of perimeter) for each side. The treatment shall
be given after ramming of each layer of soil, by rodding the earth at 150 mm centres close to the wall
surface and working the rod backward and forward (parallel to the wall surface) and then spraying the
specified dosage of emulsion. The emulsion shall be directed towards the masonry surfaces so that the
soil in contact with these surfaces is well treated with the chemical. After the treatment, the soil shall
be tamped back into place. This shall be done for full depth:of the fill.

¢) For RCC walls and columns, the treatment as specified in (b) shall start from a depth 500 mm below
the finished ground level and shall be done upto the FGL.

Treatment of Plinth/Basement and Apron

a) The top surface of the consolidated earth below the non-suspended floor slabs and the peripheral aprons
of widths upto 750 mm, the bottom surface and side surfaces of the excavated pits for the basements
shall be treated with chemical emulsion @ 5 litres/m” of the surface area. Holes 50 to 75 mm deep at
150 mm centres, both ways, shall be made on the surface with 12 mm diameter mild steel rod and then
emulsion shall be sprayed uniformly over the area. At expansion joint locations, anti-termite treatment
shall be supplemented by treating through the expansion joint @ 2.0 litres per linear metre of joint after

the subgrade has been laid.

b) Treatment of Junctions of plinth filling and wall/column faces shall be done after making a small
channel 30 mm x 30 mm, by making rod holes 150 mm apart (upto the ground level) in the channel and
then by moving the rod backward and forward @ 7.5 litres/m” of the vertical wall/column surface so as
to soak the soil right to the bottom. The soil shall be tamped back into place after the treatment.

Treatment of Soil along External Perimeter of Building

After the building is complete, the earth along the external perimeter shall be rodded at intervals of 150 mm
and to depth of 300 mm. The rod shall be moved backward and forward parallel to the wall to break up the
earth and chemical emulsion poured along the wall @ 7.5 litres/m of vertical surface (i.e. 7.5 x 0.300 =
2.25 litres/metre of perimeter). After the treatment, the earth shall be tamped back into place.
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6. ANTI-CORROSIVE LAYER

6.1. Scope

This specification covers the requirement of materials, method of preparation and procedure for laying an
anticorrosive layer over top surface of tank foundations for protection of bottom plates of steel tanks against
corrosion attack.

6.2. Materials

6.2.1. Sand shall be clean, dry, coarse, hard, angular, free from coatings of clay, dust and mix of vegetable and
organic matter and shall conform to 1S:383 — Grade III.

6.2.2. Bitumen shall be of grade A 90 conforming to IS:73.

6.3. Mixing and Laying

The bitumen shall be heated to a temperature of 175°C to 190°C with 3% kerosene if required and sand (8 to
10% by volume) shall be thoroughly mixed with it in a mixing drum to give a uniform mixture and shall be
laid over clean and dry surface of tank foundation to line, grade and levels as shown on the drawings and
directed by the Owner’s Representative. Bitumen shall not be heated beyond the specified temperature
limits. The layer shall be tamped to form hard mass of specified compacted thickness.

7. DRESSING AND TRIMMING

7.1. Scope

This specification covers the procedure for dressing, trimming and paving with earth the peripheral area
around the completed building/structure.

7.2. Procedure

The ground all around the completed building/structure for 3 metres width or as specified by the Owner’s
Representative, shall be cleaned and dressed to suitable slope. Over the prepared ground a layer of
approved earth shall be spread, watered and well consolidated so as to achieve an average thickness of 75

mm.
8. HARD CORE
8.1. Scope

This specification covers the requirements of materials and procedure for laying of hard core.

8.2. Materials

Hard core shall consist of broken/crushed stones of 150 mm and down size. Stones shall be sound, angular,
hard and free from flakes, dust and other impurities.
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8.3.

9.1.

9.2.

9.3.

9.4.

10.

10.1.

10.2.

10.3.

10.4.

Procedure

Hard core shall be laid to the grade, level and thickness as shown on the drawing. Broken stones of
required height shall be vertically placed and blinded with approved murrum/sand and consolidated with
roller including watering, dressing etc. However, areas inaccessible by roller may be compacted by hand
rammer.

SAND FILLING IN PLINTH/FOUNDATIONS
The specification of sand is to be used for filling.

Filling shall be carried out in layers not exceeding 15 cms and shall be compacted mechanically or by
saturation to specified grade and level and to obtain 90% laboratory maximum dry density or as specified in
schedule of rates.

Compaction by flooding may be accepted at the discretion of the Owner’s Representative, provided the
required compaction is achieved. i

The Contractor shall not commence filling in and around any work until it has been permitted by the
Owner’s Representative.

DAMP PROOF COURSE - (DPC)
All materials used for Damp Proof Course shall comply with TECPL’s relevant specification.

The 40 mm thick Damp Proof Course shall consist of plain cement concrete of grade M-20, unless
otherwise specified.

The Damp Proof Course shall be laid at plinth level of masonry walls, flush with the floor surface and shall
not be carried across doorways.

Before laying, the top surface of wall shall be thoroughly cleaned and watered. The DPC shall be laid in
layers of 20 mm thickness retaining the edges by necessary form work and shall be well tamped and
troweled to smooth finish. The layer shall be cured by keeping the surface wet for 40 hours and after it has
dried, two coats of hot bitumen of grade A120/S120 conforming to IS:73 shall be applied over it at the rate
of 1.7 Kg./m>. Over this, the second layer of 20 mm thick concrete shall be laid and cured as described in
case of the first layer and two coats of hot bitumen at the rate of 1.7 kg./m” shall be applied again in a
similar manner. Over this, dry sharp sand shall be sprinkled evenly before hardening of second coat of
bitumen paint.

* * *
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1. FALSE CEILING GRID SYSTEMS

1.1. Galvanised Steel Grid System

Galvanised Steel grid system shall be erected for the purpose of supporting Mineral fibre false ceiling tiles.
1.1.1, Material
a. Main Runner

Main runner shall be of hot dipped galvanised steel and ‘T’ shaped of 24 mm x 38 mm size and 0.33 mm
thickness with double rotary stitching.

b. Cross Runner

Cross runner shall be of hot dipped galvanised steel and ‘T’ shaped of 24 mm x 30 mm size, 0.25 mm
thickness, 1200 mm long and 24 mm x 25 mm size, 0.25 mm thickness, 600 mm long with double rotary
stitching.

c. Perimeter Section

Material shall be same as runners. Sections shall be 22 mm x 22 mm size of 0.45 mm thickness. Exposed
areas of all the metallic members shall be powder coated (25 micron).

1.1.2. Erection

Main Runners shall be placed at the spacing of maximum 1200 mm c/c. Cross runners shall be fixed @
maximum 600 mm c/c to obtain a grid of 600 mm x 600 mm.

The grid shall be suspended by means of 4 mm dia MS wire, 6 mm thick MS cleat of 25 mm x 25 mm
section, dash fasteners and level adjustors.

The overall grid system shall be rigid by self locking joints, in accordance with false ceiling patterns,
perfectly levelled and aligned at desirable height as per drawings.

1.2. Aluminium Grid System

Aluminium grid system for supporting false ceiling tiles shall be of approved make and shall be perfectly
levelled, aligned at desired height and in accordance with the false ceiling pattern as per drawings.

1.2.1. Material
a) Main Runner

Main runner shall be of extruded anodised (25 micron) aluminium Tee Sections of 25 mm x 35 mm size
(approved make), 2.5 mm thick

b) Cross Runner

Cross runner shall be of extruded anodised (25 micron) aluminium Tee Sections of 25 mm x 25 mm size
(approved make), 2.5 mm thick.

c) Perimeter Section

Material shall be of extruded anodised (25 micron) aluminium angle Sections of required size.

Rev. 1 -04.09.09 Page 1 of 7
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1.2.2.

1.3.

1.3.1.

2.1.

Erection

The grid system shall be assembled by interlocking the main and cross runners @ 600 mm maximum
bothways by mans of Aluminium angle cleats. The main runners shall be suspended from the ceiling by
means of 3 mm thick MS flat clamp fixed to main runner @ 1200 mm maximum and fixed to 6 mm dia MS
hook which again is fixed to the ceiling. 3 mm thick MS flat clamp shall be connected to main runner with
25 mm long MS clamp with levelling nut and @ 1200 mm maximum. The MS hooks shall be suspended
from the ceiling by means of slotting in 25 mm x 25 mm hooks shall be suspended from the ceiling by
means of slotting in 25 mm and 25 mm.x 3 mm thick MS angle, fixed to the stab by 12 mm dia Dash
fasteners @ 1200 mm c/c.

The overall grid system shall be rigid, in accordance with false ceiling pattern, perfectly levelled and
aligned at desirable height.

GI Grid System

Material and Workmanship

a) Wall Channels

Wall channels shall be made of 0.5 mm thick GI of size 27 mm, one flange 20 mm and the other 30 mm.
Wall channels shall be fixed to peripheral walls by rawl plugs/dash fasteners @ 450 mm c/c.

b) Intermediate Channels (main runners)

GI intermediate channels shall be 0.9 mm thick, of size 45 mm and with two flanges of 15 mm each. The
intermediate channels shall be suspended from the ceiling @ 1200 mm with 25 mm x 0.5 mm GI hanger
bolted to the channel and fixed to the ceiling (by means of bolting to GI cleat fixed to the ceiling with dash

fasteners).
¢) Ceiling Sections (Cross runners)

GI channel shaped ceiling sections shall be 0.5 mm thick having a knurled Web of 51.1 mm and two flanges
of 26 mm each with lips of 10.5 mm. The ceiling sections shall be fixed to the intermediate channels in
perpendicular direction at 450 mm C/C with the help of connecting clips.

GI grid system for supporting false ceiling tiles shall be perfectly levelled, aligned at desired height in
accordance with false ceiling pattern.

FALSE CEILING TILES

The tiles shall be placed in position over the supporting grid system by means of hold down clips at four
corners of each tiles and one in Centre of each side. The finished false ceiling shall be perfectly levelled
and aligned, at desired height as per drawings.

Necessary Electrical and Ac and other fixtures shall be provided as per drawing and in coordination with
relevant construction activities.

Mineral Fibre Tiles

Mineral fibre false ceiling tiles shall be with durable tegular edging having NRC value of minimum 0.50,
Light reflectance value of minimum 80%, K value of 0.052 to 0.057 w/m deg. C and fire performance
conforming to class I as per BS:476. The tiles shall be of 600 mm x 600 m x 15 mm size. The tiles shall
have fissured or granulated texture on the front side as specified. Back side shall be provided with

protective coating.
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2.2, Particle Board Tiles
Particle board tiles shall be made of teakwood particle board conforming to 1S:3087 (3 layer flat pressed
particle board bonded with BWP type phenol formaldehyde Synthetic resin as per 1S:848, categorised as
Class-I for ‘Surface of very low flame spread’ as per 1S:1642, treated with antifungus chemicals).
The tiles shall either be painted or laminated as specified. Lamination shall be 0.5 mm thick and of
approved quality, shade and texture fixed by hot press method and shall conform to BS:476, Part-7. The
tiles shall be painted at the bottom surface (facing the floor) with two coats of approved colour acrylic
emulsion paint (of approved make) after sanding off the surface with 120 grit sand paper and applying
particle board primer. The other surfaces shall be painted with 2 coats of linseed oil varnish.
Tile sizes shall be 600 mm x 600 mm x 12 mm and all four edges of the tiles shall be painted with a coat of
approved quality primer.

2.3. Gypsum Board Tiles
Gypsum board shall conform to IS:2095. The Gypsum boards used for false ceiling shall have following
properties.
a. Thermal Conductivity - 0.16 W/mk
b. Thermal Resistance
- For 9.5 mm thick board - 0.06 Sq. MK/W
- For 12.5 mm thick board - 0.08 Sq. MK/W
- For 15 mm thick board - 0.09 Sq. MK/'W
c. Fire Propagation
- Fire Propagation
Index of performance - Not exceeding 12 and a sub index not exceeding
- Surface spread of flame - Class | (both sides) as per test to BS:476, Part-7)
Gypsum boards shall be of specified thickness, and of specified finish (painted with Plastic Emulsion Paint /
Laminated with 0.5 mm thick lamination). The Gypsum board shall be screw fixed to the under side of
false ceiling grid system with 12.5 mm dia dry wall screw @ 230 mm C/C by drilling machine, Joints in the
board shall be finished flush with fillers, finisher and primer as per manufacturer’s recommendation to give
a seamless finish.
These boards shall be of make Armstrong / Nittobo / Libsom or equivalent with necessary provision for
electric fixtures, A.C. Ducts, Smoke Detectors etc.

3. UNDERDECK INSULATION

3.1. Material
Underdeck insulation shall be of phenolic foam rigid slab of 25 mm thickness and approximately 1000 mm
x 500 mm size as specified and shall conform to IS:13204. It shall have density of 32 kg / M? and K Value
0.016 Kcal/hr M°C as per BS:4370, Part-2. The insulation shall be classified as ‘Non Combustible’ as per
BS:476, Part-5 and ‘Class 1’ for surface spread of flame as per BS:476, Part-7. It shall be prelaminated on
both sides with kraft paper.
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3.2. Workmanship
The entire soffit of slab and beams shall be thoroughly cleaned. Bituminous primer or zinc chromate primer
shall be applied evenly @ 0.5 kg/m* over the entire surface. Hot bitumen or CPRX adhesive shall then be
applied on the insulation panel @ 1.5 kg/Sq.M. The panels shall be pressed in position and further secured
by dash fasteners.
The under deck insulation shall be fixed only after all fixtures like hooks, clamps, cleats etc. for light
fixtures, ducts etc. have been fixed in the ceiling.

4. CAVITY (FALSE FLOORING (WITH METAL TRAY)

4.1. Material

4.1.1. Pedestal Base Plate
Pedestal base plate shall be made of galvanised Mild steel and shall be of 100 mm x 100 mm size and 3 mm
thick. It shall have stiffening folds as per drawing.

4.1.2. Pedestal Stud
Pedestal stud of 19 mm I.D. and 3 mm thickness shall be made of galvanised mild steel seamless pipe.

4.1.3. Top-Head Attachments
Top head attachments shall be made of pressure die cast aluminium alloy disc of 2.5 mm thickness, having
channel shaped projects in al 4 directions and 4 pin heads on top as per drawing to receive panels. A fully
threaded bright red of 19 mm I.D. shall be fitted to underside of top head and inserted into base pipe stud.

4.1.4. Channel Stringers
Channel stringers shall be galvanised, machine cut, cold rolled mild steel channels of size 18.5 mm x 18.5
mm and 2.5 mm thickness.

4.1.5. MDF Board Floor Panels
Floor panels shall be of dense, homogeneous, medium density fibre boards manufactured from agro based
lignocellulosic fibres conforming to IS:848, BWP type and categorised as Class-1 for ‘Surfaces of very low
flame spread’ as per IS:1642. It shall be of 18 mm thickness and of size 610 mm x 610p mm in general.
The floor panels shall be fixed with screws onto MS bottom tray of 1.2 mm thickness die formed to shape
as per drawing.
The floor panels shall be finished on top with antistatic type PVC tiles or laminate as specified and along
four sides with hard PVC lipping as per drawing.

4.2, Workmanship

False flooring pattern shall be as per approved drawing. Pedestal base plates shall be fixed to the base floor
by dash fasteners as per the grid.

The pedestal stud locations shall ensure the grid work as per flooring pattern which in general shall be of
610 mm x 610 mm dimension. The length of the pedestal studs shall be such that clear cavity between false

flooring and base flooring is of desired depth.

The threaded bright rod with the top head attachments shall be inserted into the studs and shall be adjusted
to obtain proper level of the finished floor panels by means of the adjustment nuts.
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i Stringer channels then shall be fitted onto the top heads in position to form the supporting grid work for the
floor panels checking the level once again by adjusting the nut position if necessary. Now the check nut
shall be finally tightened to secure the final level. Floor panels as specified shall be placed over the stringer
channels and top head disc in such a manner that the holes in MS tray fit into the pin heads on discs.

Each floor panel shall be marked with positional numbering on the underneath. The finished floor panels
shall be perfectly levelled, aligned without any gaps in between the panels.

‘ Each individual panel shall be removable for the purpose of maintenance of the cavity.

| Necessary cut-outs shall be made in the panels for cable routing, control panel fixation etc. as per drawing.
Necessary ramps, slopes, steps etc. shall be also provided for as per drawing.

| Around a control panel/rack, the residual space left out shall be filled up with cut panels of uniform size as
required to fully close the gap between the adjacent full panel and the control panel base channel. In this
case the part floor panel shall extend upto the full width of the base channel and the cut size shall be
determined accordingly. An additional row of jack pedestals shall be provided along the cut out on which
the edge of the floor panel shall rest and over which the base channel of control panel shall be placed. It
shall not directly rest on the jack head pedestal or grid channels.

The cavity between false flooring and base floor shall be properly cleaned and made dust free. The floor
shall be finally coated with polyurethane based coating. The finished false flooring shall be able to serve
for a distributed load of 1250 kg/Sq.M. '

5. CAVITY (FALSE FLOORING (WITH PARTICLE BOARD)
5.1, Material
i 5.1.1. Pedestal Base Plate
i
Pedestal base plate shall be made of galvanised Mild steel and shall be of 100 mm x 100 mm size and 8 mm
thick.
5.1.2. Pedestal Stud

Pedestal stud of 30 mm dia shall be made of galvanised mild steel seamless pipe. The stud shall have
threadings at top and bottom for attaching the top head attachment and fixing to base plate.

5.1.3. Top-Head Attachments

Top head attachments shall be made of pressure die cast aluminium alloy of shape and thickness as per
drawing. The top head attachment shall be provided with check nuts at bottom portion for attaching the top
head threadings in the stud allowing for adjustment upto 25 mm up and down.

5.14. Channel Stringers

Channel stringers shall be galvanised, machine cut, cold rolled mild steel channels of size 40 mm x 40 mm
and 3.15 mm thickness.

5.1.5. Particle Board Floor Panels

Floor panels shall be of unveneered, 3 layer flat pressed, teakwood particle board conforming to 1S:3087
bonded with BWP type phenol formaldehyde synthetic resin conforming to IS:848 and categorised as Class-
1 for ‘Surfaces of very low flame spread’ as per IS:1642. It shall be of 35 mm thickness and of size 610
mm x 610 mm in general.
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The floor panels shall be finished on the underneath side with 0.05 mm thick Aluminium foil turned up and
extended by minimum 12 mm along the perimeter.

The floor panels shall be finished on top with antistatic type PVC tiles or high pressure laminate as
specified and along four sides with hard PVC lipping as per drawing.

12 mm x 12 mm x 75 mm long, 2 mm thick Aluminium channel cleats shall be provided on middle of four
sides of the panels for lateral stability.

5.2. Workmanship

False flooring pattern shall be as pr approved drawing. Pedestal base plates shall be fixed to the base floor
by 6 mm dia, 40 mm long dash fasteners as per the grid.

The pedestal stud locations shall ensure the grid work as per flooring pattern which in general shall be of
610 mm x 610 mm dimension. The length of the pedestal studs shall be such that clear cavity between false
flooring and base flooring is of desired depth.

The top head attachments shall be inserted into the studs and shall be adjusted to obtain proper level of the
finished floor panels by means of the adjustment nuts.

Stringer channels then shall be fitted onto the top heads in position to form the supporting grid work for the
floor panels checking the level once again by adjusting the nut position if necessary. Now the check nut
shall be finally tightened to secure the final level. Floor panels as specified shall be placed over the stringer
channels.

Each floor panel shall be marked with positional numbering on the underneath. The finished floor panels
shall be perfectly levelled, aligned without any gaps in between the panels.

Each individual panel shall be removable for the purpose of maintenance of the cavity.
Necessary cut-outs shall be made in the panels for cable routing, control panel fixation etc. as per drawing.

Necessary ramps, slopes, steps etc. shall be also provided for as per drawing. Around a control panel/rack,
the residual space left out shall be filled up with cut panels of uniform size channel. In this case the part
floor panel shall extend upto the full width of the base channel and the cut size shall be determined
accordingly. An additional row of jack pedestals shall be provided along the cut out on which the edge of
.the floor panel shall rest and over which the base channel of control panel shall be placed. It shall not
directly rest on the jack head pedestal or grid channels.

The cavity between false flooring and base floor shall be properly cleaned and made dust free. The floor
shall be finally coated with polyurethane based coating. The finished false flooring shall be able to serve
for a distributed load of 1250 kg/Sq.M.

6. PARTITIONING AND PANELLING
6.1. MS Frame

MS frame for Partitioning and Panelling shall consist of horizontal and vertical members of 18 SWG 52 mm
x 38 mm MS sections. The members shall be welded to each other at maximum 600 mm c/c both ways.
The frame shall be fixed to the floor/ceiling/wall with GI roullete plug, screw and washers and 300 mm
maximum c/c. The members shall be provided with one coat of red oxide zinc chromate primer.

The frame-work arrangement shall be in accordance with the pattern for partition including doors/windows
etc.
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6.2. Gypsum Board for Partitioning and Panelling
Gypsum boards for partitioning and panelling shall be 12.5 mm thick and same as specified in clause no.

23.

Number of Gypsum board layers (single skin or double skin) shall be as specified and with finishing
(painting or lamination) as specified.

Frame work along the edges shall be concealed with partition/panel boards. Necessary cutouts for electrical,
AC, return air etc. and other fixtures shall be provided in the boards. Glazing if any shall be fixed with

putty and wooden beadings.
6.3. Laminated Particle Board for Partitioning and Panelling
Particle board for partitioning/panelling shall be 12 mm thick and shall be same as in clause no. 2.2.

Number of Particle board layers (single sin or double skin) shall be as specified and with finishing (painting
or lamination) as specified.

Frame work along the edges shall be concealed with partition/panel boards. Necessary cutouts for electrical,
Ac, return air etc. and other fixtures shall be provided in the boards. Glazing if any shall be fixed with putty

and wooden beadings.

7. - MEASUREMENT AND RATES

For item rate tenders, False ceiling/flooring, Insulation, Partition, Panelling shall be measured in Sq.M.
correct upto two places of decimal. Dimensions shall be measured correct upto 0.01M.

No deduction shall be done for cut outs for fixtures, cables, etc. upto 0.18 Sq. M. in area. No extra shall be
paid for providing such cutouts.

Rate for item rate tenders shall include all materials, labour, transport, conveyance, erection, storage, other
incidental expenditures involved in carrying out the items.

* * *
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1. SCOPE
This specification covers the supply, laying, cutting, jointing and testing of the underground stone ware
pipes for sanitary waste, acidic and caustic waste. The caustic and acidic wastes from plant shall be
connected through salt glazed stone ware pipes to the manholes and catch basins up to neutralisation pit or
the sewer beyond the battery limit of the plant.
The sanitary waste from the toilet blocks of buildings shall be discharged through HCI soil pipes to the first
manhole/inspection chamber and subsequently through salt glazed pipes to the sewage pump house.

2. MATERIAL

2.1. - Salt glazed stoneware pipe (for septic tanks, etc.)
The pipes shall conform to IS:651 in all respects.
The pipes shall be free from all defects like cracks, imperfect glazing etc. and shall be approved by the
Owner’s Representative before using them.

2.2. Chemical Resistant Salt-Glazed Stoneware Pipes
The pipes shall conform in all respects to 1S:3006.
The pipes and fittings shall withstand an internal hydraulic pressure of 1.5 kg/cm® g and 0.75 kg/em® g
respectively without showing injury or leakage.

3. EARTHWORK IN EXCAVATION, BACKFILLING AND TRANSPORTATION

3.1. All earth work involved in laying of S.W. pipes and related works is deemed to have been included in the
quoted rates for the laying of S.W. pipes.

3.2. All earthwork shall be carried out as per specification no. Z/02/0006.

4. LOWERING AND LAYING

4.1. The pipes shall be lowered when the trench is ready and the bottom has been properly gradced as per
drawings.

4.2. Before lowering, the pipes shall be inspected carefully. Broken or cracked pipe shall be rejected. The
inside of the pipe shall be cleaned off from sand, earth or any other matter.

4.3. The pipes shall be lowered carefully so as not to disturb the bed and sides of the trench. Heavy pipes shall
be lowered with chain pully blocks or crane.

44. The pipes shall be carefully laid starting at the down stream and with the spigot end facing the direction of
flow.
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4.5. Pipes shall be set according to line and grade. Prior to making joints all surfaces shall be thoroughly
cleaned and prepared as required for the type of joint to be made. Pipes shall be carefully centered so that
the completed sewer will have a smooth uniform invert.

4.6. Railway authorities or other appropriate authorities shall be consulted wherever the piie line crosses a
railway line, canal etc.

4.7. Connection to existing sewer shall be done through a manhole generally.

4.8. The ends of the pipe line shall be kept sealed to prevent entry of any foreign materials. The seals will be
broken before/after the testing is done.

4.9. Wherever the jointing material is cement, six or more lengths of pipe shall be laid in advance of each joint
before it is finished.

5. JOINTING

5.1 Joints in the pipe lines shall be of the type shown on the drawing and conforming to relevant Indian
Sandards.

5.2. Stoneware pipes shall be socket and spigot type. The jointing is done by cement, mortar and spun yarn
soaked in cement slurry or tarred gasket. The socket and spigot shall be throughly wetted before joints are
made.

5.3. In case of bituminous joints asphalt and sand in proportion of 1:7 shall be boiled together and filled into the
socket in a molten stage with the aid of special moulds.

5.4. When stoneware pipes have to be connected to CI or concrete pipes, the joint shall be cement joints as
described above.

5.5. In case of jointing chemical resistant stoneware pipes the jointing material shall be mortar made out of 70%
grog having the same composition as the chemically resistant material and 30% sodium silicate or any other
material approved by Owner’s Representative. Alternatively acid alkali resisting cement shall be used. The
method of jointing shall be same as for cement joints described above.

6. TESTING

6.1. The pipeline shall be tested for water tightness of joints. The test shall be carried out from manhole. Pipe
ends shall be closed and filled with water so that water level is upto the top of the manholes.

6.2. The line shall be kept full for 24 hours. Observations shall be taken after one hour interval and if leakage is
within 2.5 liters/km/hr/cm of dia of pipelines, it shall be deemed to have passed the test.

6.3. Owner’s Representative may at his own discretion ask the subcontractor to test the laid pipeline in sections,
in which case the sub-contractor will do the same as per the procedure to be decided by the Owner’s
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6.4.

6.5.

6.6.

6.6.1.

6.6.2.

7.1

7.2.

8.1.

Representative without any extra cost to Owner. The procedure adopted in such cases, however will be to
test the pipeline according to the criteria mentioned in 6.2 above.

In case joints are found to leak, they shall be repaired or redone and test shall be repeated until the joints are
approved by Owner’s Representative.

After completion of the test, all temporary seals will be removed, the test water shall be drained out/pumped
out and the line cleaned properly.

Before commissioning the cleanliness of the pipeline will be checked by :

Torch & Mirror Test

In this method of testing, a torch will be held on one end of the pipeline inside a manhole and its image
through the pipeline will be reflected and seen on a mirror held at the opposite end of the pipeline, inside
the next manhole. Any obstruction/debris/major mis-alignment will not give a clear image in which case
the pipeline will again be cleaned/rectified and the test re-done.

Ring Test

In this method of testing two steel/wooden rings of suitable thickness and design shall be fixed facing each
other at a distance of 2 feet or more. The block of rings shall be inserted from one end of the pipeline,
inside manhole and. pulled by a rope fixed to the block from the other end of the pipeline inside the next
manhole. The rings shall be of dia 2” less than the inside dia of pipe under testing. The rope used for
pulling the ring block may be inserted in the pipeline by the sub-contractor either during construction or
afterwards by suitable means. Any obstruction debris/major mis-alignment will prevent the ring to pass
through the pipeline in which case the pipeline will again be cleaned/rectified and the test redone.

The ring test shall be performed for the complete network of the sewer system before the same is put in
commission.

RESTORATION OF DAMAGED SURFACES AND CLEARING THE SITE

All pavements, structures, pipelines, cables, etc. removed, damaged or disturbed during the pipe laying
work shall be restored to original conditions.

Surplus excavated soil or rubbish material shall be removed to a place as directed by the Owner’s
Representative.

PAYMENT

Measurement of pipeline work for the purpose of payment shall be taken in running meters of the laid pipe
measured along centre line, inclusive of spigot and socket. No extra payment shall be made for providing
laying etc. of fittings like bends, tees etc. (except valves) that may be necessary in work. The rate quoted
shall be inclusive of excavation lowering, laying, jointing, testing, cleaning of pipelines, backfilling and any
other operation involved in the pipeline work.

* * *
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