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A. Scope of works

The works under Contract comprises the construction of proposed skywalk in textile market area
on 18.0 m wide salasar hanumar road of approximate length of 2870.0m and it is divided into 3
phases. Phase | is approximately 670.m long connecting ring road & mithi khadi road and
Maintenance of Tendered works for Period of Five years

The Work Shall be executed on Prepartion of Working Drawings, Procurement and
Construction Basis . Details and drawings given in Tender document is for information purpose
only and successful bidder shall undertake confirmatory survey for accuracy and completeness of
data. It is in scope of successful Bidder to undertake all Site surveys, Geotechnical investigations,
Underground Utility Survey and Scanning of the roads for utility shifting, obtaining all required
approvals from the relevant authorities,Carry out Design and Drawings for all the components of the
work as per Employers requirement and submit the same to client for review and approval, Prepare
Good for Construction Drawings, submit maintenance manual to client for approval before start of
Maintenance period.

The successful bidder shall have to prepare and submit ‘As Built Drawings’ depicting the exact

construction carried out on site, in soft and hard copy format.

Statutory and other charges for getting various required approvals shall be in scope of Successful
bidder

The scope of work also includes :
1.1 Construction and completion of the following

a. Site clearance, demolition works, earthworks, temporary works,traffic diversion, barricading the
construction site, utility shifting and all ancillary works deemed necessary for the carrying out of
temporary & permanent construction works.

b. Tree cutting (if any) as indicated in the drawings.

c. All other works and services ancillary or related to the full completion of the Works in
accordance with the Employer’s requirements

1.2 The Contractor shall ascertain, determine and verify the locations of all utility services by
scaning the roads in the vicinity of the Works, and co-ordinate with utility agencies for the
diversion of affected services. The Contractor shall support and protect services that need not
be diverted or pending diversion and remove all abandoned services. Contractor shall be
responsible for , site accesses, temporary drains, earth works, , environmental assessments,
necessary safety measures and protection works, sewer lines etc
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1.6

1.7

1.8

1.9

The Contractor’s responsibility for the design and build works includes the submissions to
relevant government authorities / technical departments for obtaining all necessary
clearances/approvals.

The Contractor shall co-ordinate and interfaces his works with that of all other contractors,
subcontractors, utility services, statutory authorities, etc. and achieve the completion of the
Works to the satisfaction of the Engineer

The Contractor shall verify the proposed road reserve, cadastral boundary and contract
boundary and all dimensions on Site prior to submission of Tender. The Contractor is
responsible for clarifying any discrepancy between the Drawings and actual condition on Site.

The Contractor shall make good all works including road surfaces, drains, concrete slabs,
gratings, kerbs, pavements, turfing, railing, fence, boundary wall, etc. affected or damaged
during the course of construction, to the satisfaction of the Engineer. The costs of making good
all these defects shall be borne solely by the Contractor and deemed included in his Contract
Sum

All works specified shall include the provision of all labour, tools, equipment, material,traffic
control, transport and everything else necessary for the satisfactory completion of the Work by
the Contractor to the satisfaction of the Engineer.

Description of the Works involved in this Contract is given in the Specifications for the guidance
of the Contractor. The Contractor shall be solely and fully responsible for investigating and
ensuring the actual extent and nature of the Works comprised in this Contract prior to
submission of his Tender.

Construction, management and quality of the Works shall comply with the

Drawings,Specifications and Employers requirement

B. CONTRACTOR’S OBLIGATION

1.1 SITE RESPONSIBILITY CHART

The Contractor shall submit, within 15 days after the Date of Commencement of the Contract, a site
responsibility chart to show the functions and responsibilities of various personnel from the Project
Manager to the workmen responsible for executing the Works, as well as the functions and
responsibilities of the sub-contractors involved.

1.2 SETTING OUT AND EXISTING LEVELS
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The Contractor shall take levels and set out for the whole of the Works. The information on existing
levels as shown on the Drawings is provided in good faith for the general guidance of the Contractor.
The Contractor is to note that accuracy of information shown on the Drawings is not guaranteed.
The Contractor shall visit the site and carry out field surveys if he considers it necessary to ascertain
the full extent of the Works. Within one week after the commencement of the Works, the
Contractor shall submit to the Engineer for his verification and endorsement, records of levels of the
existing site condition. Similarly, the Contractor shall submit the as-constructed levels of the site to
the

Engineer upon completion of the Works. Such records shall be certified and endorsed by a
Registered Surveyor engaged by the Contractor at his own cost.

1.3 DESIGN OF WORKS :

The Contractor shall carry out, and be responsible for the design of the Works, including any site
surveys, subsoil investigations, materials testing, and all other things necessary for proper planning
and design.

With 10 days from Award of work, the Contractor shall start submiting drawings, construction
documents, etc., for review and approval by the Employer’s Representative. The Contractor will be
fully responsible for ensuring that its designs, drawings, and construction documents satisfy all
requirements for constructing Works that are complete and fully functional in all respects.

The Contractor shall prepare, and keep up-to-date, a complete set of "as-built" records of the
execution of the Works, showing the exact as-built locations, sizes and details of the work as
executed. These records shall be kept on the Site and Two sets of such records shall be Submited to
Employer.

In addition, the Contractor shall supply to the Employer's Representative as-built drawings of the
Works, showing all Works as executed.

1.4 PROGRAMMING & PLANNING
BASELINE PROGRAMME :

1.4.1 Within 15 days after the award of the Contract, the Contractor shall submit six (6)
hardcopies and one (1) softcopy of a Baseline Programme to the Engineer for his acceptance. The
Contractor’s project manager shall make a presentation of his proposed programme to the Engineer
to demonstrate his understanding of the contract requirements, planning, control, monitoring of
works programme and resources of the Works. Upon acceptance of the Baseline Programme by the
Engineer, the Contractor shall adhere to it strictly. The Contractor shall ensure that preparation,
updating and revision of programme of works are carried out by experienced and qualified
personnel. The Baseline Programme shall be developed by the computerised Critical Path Method
(CPM) using the Precedence Diagramming Method (PDM). The programming software shall be
Primavera Project Planner or Microsoft Project or Open Plan, subject to the Engineer’s approval.

1.4.2 Programme Details
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The level of programme development, information and detail shall be sufficient to accurately
define the Contractor’s intentions and sequence of works. The programme shall show every
significant activity required for the completion of the Contract that include but not limited to the
following:

a. key dates, milestones, interface and handover dates, phased completion and completion of
Whole of the Works;

b. Contractor’s design including dates for submission to and acceptance by the Engineer;

c. submission and acceptance of road diversion plan, utilities diversion plan, Temporary Works
and other works requiring approvals from authorities;

d. procurement of major equipment and material, in particular long lead items and the delivery
to site;

e. all on-site works, including preliminary and Temporary Works by the Contractor,

his sub-contractors and suppliers;

f. any off-site work such as the production and/or fabrication of any components or

materials;

g. the different stages of traffic diversion and specific requirements with regard to traffic
aspects as given in this Specification;

h. interface with Utility Agencies and work done by Utility Agencies or the Contractor

for diversion;

i. interface with other contracts/contractors; and

j- any outside influence which will or may affect the progress of Works

1.5 SITE MEETINGS

The Contractor shall provide all facilities at the site for the purpose of conducting joint site

meetings between the Contractor and the Engineer.The Contractor’s key representatives (Project
Manager, Construction Managers, Safety and Health Officer, Environmental Control Officer and site
engineers, etc.) are required to attend daily pre-work meeting punctually prior to commencement of
site activities and submit daily and weekly works programme to the Engineer (or his
representatives).

1.6 NOISE CONTROL

The Contractor shall maintain noise levels for construction premises as stipulated under the
Environmental Pollution Control (Control of Noise at Construction Site Regulations)

(Amended) Regulations latest and subsidiary legislation and any amendments and/or reenactment
thereto. All vehicles and mechanical construction plants used for the purpose of the Works shall be
fitted with effective exhaust silencers and shall be maintained in good and efficient working order.
All compressors shall be sound reduced models fitted with properly lined and sealed acoustic covers
which shall be kept closed whenever the machines are in use, and all ancillary pneumatic percussive
tools shall be fitted with mufflers or silencers of the type recommended by the manufacturer.All
construction plants shall, where appropriate, be muffled and the Engineer shall have the authority to
instruct the Contractor to shut down any which is not adequately muffled and to remove it from the
Site.All machines in intermittent use shall be shut down or throttled down to a minimum in the
intervening periods between works. Noise emitting equipment running continuously shall be housed
in a suitable acoustic enclosure. Constructional plant shall be maintained in good and workmanlike
condition so that extraneous noises from mechanical vibration, creaking and squeaking are reduced
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to an acceptable minimum. Percussive methods will not be permitted for breaking concrete.
Equipment which breaks concrete or used for bending or such other equipment as is approved by
the Engineer shall be used. All pile driving, demolition works etc shall be carried out by a recognised
noise reducing system. Rotary drills and busters actuated by hydraulic or electrical power shall,
where practicable, be used for excavating hard material. Noisy constructional plant shall be sited as
far away as possible from occupied buildings. The use of barriers (noise barriers, site huts, acoustic
sheds, screens or partitions) to absorb and or deflect noise away from occupied buildings shall be
employed wherever possible. Care shall be taken when loading or unloading vehicles, dismantling
scaffolding or moving materials to reduce impact noise. Access to the working areas shall be such as
to ensure minimum disturbance to persons in occupied buildings. The Contractor shall not execute
any of the works or carry out maintenance of construction plants in such a manner as to cause
nuisance unless the work is absolutely necessary to save life or property or for the safety of the
works in which case the Contractor shall immediately advise the Engineer. The Contractor shall
provide all that is necessary, including competent and qualified personnel and suitable equipment
for all the measurements and recordings of the noise levels as and when requested by the Engineer
during the Contract duration and submit a detailed report including analysis within two days after
the day of measurements to the Engineer.The Contractor shall provide and use construction plant
and equipment, which have been specifically designed or modified to reduce the noise of normal
operation.All night work after 6pm shall be subject to the approval of the Engineer.

1.7 MAPPING OF EXISTING SERVICES

Prior to commencement of any part of the works under the contract, the Contractor shall locate
the exact positions of all existing sewer mains, gas mains, water mains, electrical cables,
telecommunication cables and other utility services.

Underground Utility Surveying shall be carried out by the Contractor, using the most advanced
technology to get accurate & reliable Underground Utility information. Based on the findings of
Underground Utility Surveying, the Contractor shall submit the Utility map and his plan for
shifting of same to the Employer and respective Utility services Authorities. The Contrcator shall
commence the work of Shifting / Relocation of Utilities only on reveiving approval for same

The Contractor shall take all precautionary measures to prevent damage to the services and
minimize all inconvenience to residents, during the cutting of trial trenches.

Where utility services which are in the way of the works are not diverted or not to be diverted,
they must be supported and protected during the construction of the works. The Contractor
shall submit to the engineer and the relevant utility services authorities, calculations and
detailed drawings, for the necessary support and protection of these services.

Any requirement that may be imposed by the utility services authorities in this connection shall
be met fully and without compromise.

The Contractor shall note that the employer will not be responsible for any damage of the
existing

services caused by the construction works, etc. The Contractor will be liable for any damage to
the existing services and carry out the repair works to the satisfaction of the engineer and the
appropriate utility services authorities at his own expense.
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All relevant utility services authorities shall be kept informed of any changes affecting their

services

1.7.1 Diversion and Maintenance of Existing Drains

Upon award of the contract and prior to the commencement of the works, the contractor shall
submit to the engineer his proposal for the diversion and maintenance of existing drains for the
whole period of construction to the engineer and respective authority for approval.

The contractor shall be responsible for the maintenance of the free flow of the drains at all
times. At no time shall the contractor obstruct or reduce the free flow area of the existing canal /
drain without the prior approval of the engineer and respective authority.

If, in the opinion of the engineer, the contractor has not carried out or is unable to carry out such
maintenance of temporary drain diversion to his satisfaction, the engineer reserves the right to
employ others to carry out such works and deduct the cost of all such works from any money
due to or to become due to the contractor.

The contractor shall remove all temporary works as soon as these are no longer required and
reinstate the siteto its original condition to the satisfaction of the engineer and respective
authority.

The contractor shall take all necessary precautions to prevent any damage to the existing
culverts and drains. Existing drains/culverts/sumps etc. Made redundant when the new drains /
culverts / sumps are completed, shall be completely removed and filled with suitable materials
to the satisfactory of the Engineer

1.8 Interface with Government Authorities / Consultants / Contractors / Vendors

Contractor shall Coordinate with Various Government Authorities / Agencies , State Electricity
Board, Torrent Power, Gas Authority, , various other Contractors / Vendors engaged by
Employer for this Project for finalizing the Drawings, Implementation Schedule,shifting and
Alignment of Utilities, for Proper Execution of works. All the Statutory Charges/ Fees. etc

required for the same shall be borne by the Contractor.

Interface Matrix is given as a Guideline to the Contractor, However it is in the scope of
Contractor to coordinate with all Relevant Authorities for Proper Execution and Completion of
Works

INTERFACE MATRIX



Smart City

Volume Ill - Employers Requirement &

Technical Specifications

:#,\.\l.\ltl CITY

Design and Construction of Sky Walk

Sr.No Description Coordination
1 For design & implemention of work as per detail | SMC BRTS & Traffic Cell, Visual
scope as mentioned in Tender document Improvement contractor
2 For all Statutory / planning /Designing / Safety / | With Relevant departments. All
Environmental norms charges / fees required shall be
borne by the Contractor
3 Assessment of Power Requirement, Location | Torrent Power, DGVCL &
and Space required for Supply of Power | relevant SMC department
Equipments.
4 Shifting of Required Utilities Drainage / Water Department of
SMC

1.9 Design and Drawings to be submitted for review and Approval

On Award of work the Contractor shall submit the design and Drawing for review and approval.

Drawings mentioned in the list are indicative and for Information. Contractor shall not limit himself

to the same but it is in scope of Contractor to submit all required design and drawings for review

and approval as per Instruction from Engineer-In-Charge

Sr.No

Documents

Geotechnical investigation report

Topography Survey Layout

Civil / structural design basis report

Structural design ( calculations ) report

Proposed Layout for Shifting of Utilities

Skywalk Layout with Access point locations

structural details

Design,Drawings, Sections for Skywalk Including electrical layout, details &

& structural details

Design, Drawings details for Access points Including electrical layout, details

Typical Detail /shop Drawings
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Flooring details

14

shop drawings for Elevators & Escalators

15

Glazing details

16

Railing details

17

Branding & Advertisement boards — Shop Drawings

18

Roof fixing details

C. Salient Features of Skywalk for Surat Smart city :

Skywalk layout in Textile Market Area is marked below
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For more details of Skywalk & list of the markets covered

Detail of Phasing
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1. Phase | — Salasar Hanumar marg from Ring road entrance to Existing Multi level parking
behind millennium market

SPECIFICATIONS

1.1. PREAMBLE

This section contains the specifications for proposed work and shall be read in conjunction with
the various other sections forming the Contract namely, Instructions to Tenderers, General
Conditions, Special Conditions, Bill of Quantities, Drawings and other related documents
mentioned in this Tender Document together with any Addendum issued thereto.

Al : Demolition & other works
Removal of existing street furniture, manhole covers, existing median, exiting signages, trees if

any way as per revised ROW, existing structures that obstruct the revised ROW. Item also
includes all materials, labour, equipments, dismantaling, transportation & disposing where
required etc. complete.

CLEARING AND GRABBING

Scope

This work shall consist of cutting, removing and disposing of all materials such as trees, bushes,
shrubs, stumps , roots, grass, weeds, top organic soil not exceeding 150 mm in thickness,
rubbish etc., which in the opinion of the Site Engineer are unsuitable for incorporation in the
works, from the area of road land containing road embankment, drains, cross-drainage
structures and such other areas as may be specified on the drawings or by the Engineer., It shall
include necessary excavation, backfilling of pits resulting from uprooting of trees and stumps to
required compaction, handling, salvaging, and disposal of cleared materials. Clearing and
grubbing shall be performed in advance of earthwork operations and in accordance with the
requirements of these Specifications.

1 Glass Railing
1.1 General:
1.1.1 Glass component

Transparent tempered laminated sheet glass shall conform to the requirements of IS: 2835. Glass
balustrade railing systems shall withstand structural loading as determined by allowable design
working stresses of materials based on the following standards.

IS: 5437: 1S 5437: Figured rolled and wired glass .
1382: 1981 Glossary of terms related to glass & glassware (first revision)
5437: 1994 Figured, rolled and wired glass — specification

3548: 1988 Indian Standard, Code of practice for glazing in buildings


https://archive.org/details/gov.in.is.5437.1994
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10439: 1983 Indian Standard, Code of practice for patent glazing

875: 1987 Indian Standard, Code of practice for design loads (other than earthquake) for buildings &
structures, part 3: wind loads

2553: 1990 Safety glass — specification (Part 1)

2835: 1987 Specification for flat transparent sheet glass

IS 16231 Code of practice for use of glass in buildings

Builder’s hardware for fittings shall be of the best quality from approved manufacturers.

1.1.2 Railing Components:

1. Extruded Aluminum Components: Provide manufacturer’s standard extruded aluminum
components as follows:

a. Aluminum Base Shoe: 2 inches (51 mm) by 4 inches (102 mm), Alloy 6063-T6.

b. Top Rail: Circular cross section, radius as indicated on the Drawings or, if not indicated, as selected
by the Architect from the manufacturer’s standards with an open bottom, 2.20 mm wall thickness.
1.1.3 Structural Performance: Provide glass balustrade railing systems capable of withstanding the
following structural loads without exceeding allowable design working stress of materials for railings,
anchors, and connections:
1.1.3(A) Top Rail: Shall withstand the following loads:

a. Concentrated load of 890 N applied at any point and in any direction.

b. Uniform load of 730 N/m applied horizontally or vertically downward.

c. Concentrated and uniform loads above need not be assumed to act concurrently.
1.1.3(B) Handrails not serving as Top Rails: Shall withstand the following loads:

a. Concentrated load of 890 N applied at any point and in any direction.

b. Uniform load of 730 N/m applied in any direction.

c. Concentrated and uniform loads above need not be assumed to act concurrently.

Infill Area shall withstand the following loads:

Concentrated horizontal load of 222 N applied to 0.09 m2 at any point in system, including
panels, intermediate rails, balusters, or other elements composing infill area. Loads need not be
assumed to act concurrently with loads on top rails in determining stress on guard.

1.1.4 Glass Balustrade Railing Systems: Capable of withstanding loads indicated for top rail and infill
areas of guardrail systems, with each section of top rails supported by a minimum of three glass
panels or by another means so that it remains in place should any one panel fail.

1.1.5 Thermal Movements: Glass balustrade railing systems shall allow for movements resulting
from changes in ambient and surface temperatures.

1.1.6 Corrosion Resistance: Separate incompatible materials to prevent galvanic corrosion.

1.2. Submittals:

1.2.1. Product Data:

1. Submit manufacturer’s data sheets on each product to be used, including, but not limited to the
following:
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a. Preparation instructions and recommendations.

b. Storage and handling requirements and recommendations.

c. Installation methods.
2. Submit product data for manufacturer’s product lines of glass balustrade railing systems
assembled from standard components.

1.2.2. Shop Drawings: Submit shop drawings showing fabrication and installation of glass
balustrade railing systems. Include plans, elevations, sections, details, and attachments
to other work.

1.2.3 Samples:

1. Color Selection: Submit manufacturer's color charts showing the full range of colors
available for products with factory-applied color finishes.

2. Finish Selection: Provide sections of railing or flat sheet metal which depict available
mechanical surface finishes.

3. Verification Samples: For each type of exposed finish required, prepared on components
indicated below and of same thickness and metal indicated for the work. If finishes involve normal
color and texture variations, include sample sets showing the full range of variations expected. A 150
mm long sections of each different linear railing member, including handrails and top rails.

1.2.4 Quality Control Submittals:

1. Design Data: For installed glass balustrade railing systems indicated to comply with certain
design loadings, include structural analysis data signed and sealed by the professional engineer who
was responsible for their preparation.

2. Qualification Data: Submit documentation demonstrating capability and experience in
performing installations of the same type and scope as specified. Include lists of completed projects
with project names and addresses, names and addresses of architects and owners, and other
information specified.

1.3. Workmanship
The workmanship and finish of glass work in railings shall be of a very high order. Contractor shall

ensure that work is executed in a professional manner by skilled worker for good appearance,
efficient and safety. All works shall be executed as per the detailed drawings and/ or as directed by
the Engineer. Hand railing shall be of the size and shape with the fixing arrangement as indicated in
the drawings. All members of the guide rails shall be straight without any bend unless otherwise
indicated in drawings. The right angle shall be checked from the inside surfaces of the respective
members. Joints in metal members shall have welded joints which shall be scrubbed and finished to
give a smooth surface appearance. The vertical members of the railing shall project below the
finished floor level and anchored to structural slab with MS bolts. The panels shall be fixed by
providing channel sections on top and bottom of the rails. Glazing bars shall be as detailed in the
drawings.

The properties of glass shall be as follows:
(a) Type: laminated tempered glass.

(b) Minimum thickness: 8 mm

(c) Visible light transmittance: %
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(d) U-Value (summer): 0.49 Btu/hr.stt.Deg F
(e) Shading coefficient: 0.

1.4 Mock-Ups: Prior to installation of the work, fabricate and erect mock-ups for each type of finish
and application required to verify selections made under sample submittals and to demonstrate
aesthetic effects as well as qualities of materials and execution. Build mock-ups to comply with the
following requirements, using materials indicated for final unit of work. Locate mock-ups on site in
location and of size indicated or, if not indicated, as directed by the Architect. Demonstrate the
proposed range of aesthetic effects and workmanship to be expected in the completed work. Obtain
the Architect’s acceptance of mock-ups before start of final unit of work. Retain and maintain mock-
ups during construction in undisturbed condition as a standard for judging completed unit of work.

1. When directed, demolish and remove mock-ups from the Project site.

2. Accepted mock-ups in undisturbed condition at time of Substantial Completion may become part
of completed unit of work.

1.5. Measurements

Measurement for railings shall be measured in running meters (RM) correct to two places of
decimal. Measurement shall be from out to out of the railing. Rates quoted shall be for all the works
including glazing, painting, Builder’s hardware of fittings as specifically described in the respective
items of work.

Rate shall include the following:

(a) Fixing of Metal members in masonry/ RCC members/ structural steel with screws to meet
adequate strength.

(b) Providing temporary supports, etc for fixing of at all levels.
1.6. Extra materials
A. All supplemental materials not expressly specified in this section shall be approved by the
Architect prior to installation.
Metals: Provide metal free from pitting, seam marks, roller marks, stains, discolorations, and other
imperfections where exposed to view on finished units.
1.6.1 . Aluminum: Provide alloy and temper recommended by aluminum producer and finisher for
type of use and finish indicated, and with not less than strength and durability properties of alloy
and temper designated below for each aluminum form required.
a. Extruded Bar and Tube: ASTM B221/B221M, Alloy 6063-T5/T52.
b. Extruded Structural Pipe and Tube: ASTM B429/B429M, Alloy 6063-T832.
c. Drawn Seamless Tube: ASTM B210/B210M, Alloy 6063-T832.
d. Plate and Sheet: ASTM B209/B209M, Alloy 6061-T6.
e. Die and Hand Forgings: ASTM B247/B247M, Alloy 6061-T6.
f. Castings: ASTM B26/B26M, Alloy A356-T6.
1.6.2. Brackets, Flanges, and Anchors: Provide cast or formed metal of same type of material and
finish as supported rails, unless otherwise indicated.
a. Provide cast brackets with flange tapped for concealed anchorage to threaded hanger
bolt.
b. Provide formed or cast brackets with predrilled hole for exposed bolt anchorage.
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c. Provide formed steel brackets with predrilled hole for bolted anchorage and with snap-on
cover that matches rail finish and conceals bracket base and bolt head.

d. Provide brackets with interlocking pieces that conceal anchorage. Locate set screws on
bottom of bracket.

1.6.3 Fasteners:

1. Railing Anchors: Select fasteners of type, grade and class required to produce connections suitable
for anchoring glass balustrade railing systems to other types of construction indicated and capable of
withstanding design loads.

2. Railing Component Anchors: Use fasteners fabricated from same basic metal, unless otherwise
indicated. Do not use metals that are corrosive or incompatible with materials joined.

a. Provide concealed fasteners for interconnecting railing components and for attaching
them to other work, unless exposed fasteners are unavoidable or are standard fastening method for
handrail and railing indicated.

b. Provide flat-head machine screws for exposed fasteners, unless otherwise indicated.

3. Cast-in-Place and Post Installed Anchors: Provide anchors of type as indicated in specification,
fabricated from corrosion-resistant materials with capability to sustain, without failure, a load equal
to six times the load imposed when installed in unit masonry and equal to four items the load
imposed when installed in concrete, or as determined by testing in charge of a qualified independent
testing agency.

1.7. Fabrications
A. Assemble glass balustrade railing systems in shop to greatest extent possible to minimize field
splicing and assembly. Disassemble units only as necessary for shipping and handling limitations.
Clearly mark units for reassembly and coordinated installation. Use connections that maintain
structural value of joined pieces.
B. Fabricate glass balustrade railing systems by connecting members with railing manufacturer's
standard concealed mechanical fasteners and fittings, unless otherwise indicated. Fabricate
members and fittings to produce flush, smooth, rigid, hairline joints.
C. Tempered laminated glass shall be cut to final size and shape before heat treatment; provide for
proper edge clearance and bite on glass. Provide thickness indicated on the Drawings, not less than
required to support structural loads.
D. Provide inserts and other anchorage devices to connect glass balustrade railing systems to
concrete/ masonry or structural steel members. Fabricate anchorage devices capable of
withstanding loads imposed by glass balustrade railing systems. Coordinate anchorage devices with
supporting structure.
E. Shear and punch metals cleanly and accurately. Remove burrs from exposed cut edges.
F. Cut reinforces, drill, and tap components as indicated on the Drawings to receive finish hardware,
screws, and similar items.
G. Close exposed ends of railing members with prefabricated end fittings.
1.8. Finishes
1. Appearance of Finished Work:

a. Variations in appearance of abutting or adjacent units are acceptable if they are well
within close to range of final samples. Noticeable variations in the same unit are not acceptable.

b. Variations in appearance of other components are acceptable if they are well within the
range of final samples and are assembled or installed to minimize contrast.
B. Aluminum Finish:
1. Powder Coat Finish:
Chemical Finish: cleaned with inhibited chemicals; Chemical Finish: acid chromate-fluoride-
phosphate conversion coating; Organic Coating: as specified. Prepare, pretreat, and apply
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manufacturer's standard baked powder coat finish. Comply with coating manufacturer's written
instructions for cleaning, surface preparation, pretreatment, and application.

a. Material: Polyester powder coating including, but not limited to, average film thickness. Subject to
compliance with requirements, provide one of the following products:

1.9. Installation

1. Fitting: Fit exposed connections together to form tight, hairline joints.

2. Cutting and Placement: Set glass balustrade railing systems accurately in location, alignment, and
elevation measured from established lines and levels and free from rack.

a. Do not weld, cut, or abrade coated or finished surfaces of railing components that are intended
for field connection by mechanical or other means without further cutting or fitting.

b. Align rails so variations from level or parallel alignment do not exceed 1.5 mm per m.

c. Provide manufacturer’s proprietary system to evacuate entrapped water in hollow sections of
railing members that are exposed to exterior or to moisture from condensation or other sources, in
order to prevent water from entering the concrete slab. In lieu of the manufacturer’s proprietary
system, if acceptable to the Architect, provide another means to evacuate the entrapped water, i.e.,
a weephole and epoxy fill system (“drill-and-fill”).

3. Corrosion Protection: Provide separation as recommended by manufacturer on concealed
surfaces of aluminum that will be in contact with concrete, masonry, or dissimilar metals.

4. Adjusting: Adjust glass balustrade railing systems before anchoring to ensure alignment at
abutting joint's space at interval indicated, but not less than required to achieve structural loads.

5. Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for
securing glass balustrade railing systems and for properly transferring loads to in-place construction.

1.9.1 Non-Welded Railings Connections: Use mechanical joints for permanently connecting railing
components. Use wood blocks and padding to prevent damage to railing members and fittings.

1.9.2 Glass-Supported Metal Railing Installation: Install assembly to comply with railing
manufacturer’s instructions, to listed tolerances, beginning with attachment of base channel to
building structure, followed by insertion and connection of factory-fabricated and assembled glass
panels.

1.10. Adjusting and Cleaning

A. Touch-Up Painting: Immediately after erection, clean field welds, bolted connections, and
abraded areas of shop paint, and appoint exposed areas with same material.

B. Cleaning: Restore finishes damaged during installation and construction period so no evidence
remains of correction work. Return items that cannot be refinished in field to shop; make required
alterations and refinish entire unit, or provide new units.

1.11. Protection

Provide final protection and maintain conditions in a manner acceptable to the Installer that shall
ensure that the glass balustrade railing systems shall be without damage at time of substantial.

1.12. Completion

Protect finishes of glass balustrade railing systems from damage during construction period with
temporary protective coverings approved by railing manufacturer. Remove protective coverings at
the time of Substantial Completion.

2 Curtain wall/Structural Glazing

2.1.0 Materials

Extrusions shall be 6063 T6 alloy and temper, formed aluminum components shall be of suitable
alloy and strength to suit their purpose and function. Fasteners shall be made of corrosion-resistant
and compatible materials and of sufficient size and strength to perform their intended function.
Glazing gaskets shall be extruded black, santoprene of durometer appropriate to perform their
intended function. Insulated back pans in column or spandrel areas shall be galvanized steel of 20
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gauge thickness (or as specified to suit application) and have sealed corners. Insulation shall be
AF530 48kg/m in density fibreglass 51mm thick (or as specified to suit application).

Securing of insulation into back-up panel shall be by impaling insulation onto welded pins with
retaining discs. Any connections between the back-up panels and framing shall be caulked with high
grade butyl sealant.

Selected framing system shall be:

-45 series 1 3/4" (45) wide thermally improved curtain wall framing for sealed unit glazing.

-2500 series 2 1/2" (64) wide thermally improved curtain wall framing for sealed unit glazing

Both systems to offer vented horizontal mullion glazing pockets achieving full rain screen
capabilities.

2.2. Fabrication

Construct framing from tubular extruded sections of size and shape as shown on shop drawings. All
framing joints shall be accurately cut, machined and sealed to allow neat watertight connections and
be designed for shear block joinery with all extrusions. Vertical expansion joints shall be sleeved and
sealed at meeting mullion ends. All structural anchors shall have 3 way adjustment with welding
completed after curtain wall is aligned. All horizontal members shall be sealed to vertical members
to provide individual compartments within the system in accordance with the rain screen principle
and must form individually pressure equalized and sealed cells.

2.3. Finish

All exposed surfaces shall be free of scratches and defects. Aluminum extrusions shall be finished as
selected by architect.

The surface finishing shall comply below standards

Standard Clear Anodizing: AA-M12C22A31

Standard Bronze Anodizing: AA-M12C22A34

Standard Black Anodizing: AA-M12C22A44

Duracron Acrylic Enamel: AAMA 2603

Duranar Fluoropolymer paint: AAMA 2605

2.4. Installation

Framing shall be installed, glazed and adjusted accordingly to the manufacturer's instructions and
approved shop drawings. All items in this section shall be set level, square and plumb and at their
correct location and alignment with other work.

2.5. Measurements

Measurement for curtain walls shall be in square meters of glass facade area correct to two places of
decimal. Measurement shall be from out to out of the mullions. Rates quoted shall be for all the
works including glazing, fixing, Builder’s hardware of fittings as specifically described in the
respective items of work.

Rate shall include the following:

(a) Fixing of Metal members in masonry/ RCC members/ structural steel with screws to meet
adequate strength.
(b) Providing temporary supports, etc for fixing of at all levels.

2.6. Protection and Cleaning
Framing shall be protected from other building materials during and after installation until
acceptance by the General Contractor.
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Work included: Furnish materials, labor and equipment for the complete installation of curtain wall
as detailed on the drawings and specification including structural support of framing, interior
building trims.

Cement Concrete Flooring (IPS)

3.0 Scope of Work

The work covered under this specification consists of providing and laying at all levels and floors,
flooring of different types, strictly in accordance with these specifications and relevant drawings.

3.1 Cement Concrete Flooring (Indian Patent Stone)

3.1.1 Materials: The specifications for materials, grading, mixing and the quantity of water to be
added shall generally conform to their relevant specifications described under plain and reinforced
concrete. The maximum size of coarse aggregate shall be 10 mm. The fine aggregate shall consist of
properly graded sand. Concrete shall be mixed preferably by machine, and hand mixing shall be
avoided as far as practicable.

3.1.2 Preparation of Base: The base concrete surface shall be thoroughly chipped to remove
laitance, caked mortar, loose sand, dirt etc. cleaned with wire brush and washed clean and watered
until no more water is absorbed. Where the base concrete has hardened so much that roughening
the surface by wire brushes is not possible, the same shall be roughened by chipping or hacking at
close intervals. The surface shall be soaked with water for at least 12 hours and surface water
removed and dried before laying the topping. Before laying the concrete, cement slurry at 2.00 kg./
sgm. of surface shall be applied for better bond. Concrete flooring shall then be laid in alternate bays
in pattern and joints, wide/ flush as per drawing. The edge of each panel into which the floor is
divided shall be supported by wooden or metal strips duly oiled to prevent sticking. The panels shall
be of uniform size and, unless otherwise specified, no dimension of panel shall exceed 2 m. and the
area of a panel shall not be more than 2.00 sqm. However, the exact size of panel shall be decided by
the Engineer-in-Charge to suit the size of the room. The joints in the floor finish shall extend through
the borders and skirting/dado. The border shall have mitred joints at the corners of the room. Where
glass/ aluminum dividing strips are proposed to be provided, the same shall be fixed over thiyyas of
cement mortar 1:2 to form panel of size as specified.

The depth and thickness of dividing strips shall be as specified in the item. In the case of flush joints,
alternate panels only may be cast on same day. At least 48 hours shall elapse before the concreting
of adjacent bay is commenced.

3.1.3 Mixing: The topping concrete shall be of mix of one part of cement, two parts of sand and 4
parts of well graded stone chips of 10 mm. maximum size. The ingredients shall be thoroughly mixed
with just sufficient water to the required plasticity, having water cement ratio not more than 0.4.

3.1.4 Laying: Laying of concrete flooring shall comply IS: 2571- code of practice for laying in-situ
cement concrete flooring. The free water on the surface of the base shall be removed and a coat of
cement slurry to the consistency of thick cream shall be brushed on the surface. On this fresh
grouted base, the prepared cement concrete shall be laid immediately after mixing. The concrete
shall be spread evenly and laid immediately after mixing. The concrete shall be spread and leveled
carefully. The concrete shall be completed and brought to the specified levels by means of a heavy
straight edge resting on the side forms and down ahead with a sawing motion in combination with a
series of lifts and drops alternatively with small lateral shifts, either mechanically or manually as
directed by the Engineer-in-Charge.

While concreting the adjacent bays, care shall be taken to ensure that the edges of the previously
laid bays are not broken by carelessness or hand tamping. Immediately after laying the concrete, the
surface shall be inspected for high or low spots and any needed correction made up by adding or
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removing the concrete and whole surface is again leveled. When the layer is made even, the surface
shall be completed by ramming or beating and then screed to a uniform line and level. Before the
initial set commences, the surface shall be trowelled to smooth and even surface free from defects
and blemishes and tested with straight edges. No dry cement or mixture of dry cement and sand
shall be sprinkled directly or empty gunny bags spread over the surface of the concrete to absorb
excess water coming on top due to floating.

3.1.5 Finishing the Surface: After the concrete has been fully compacted, it shall be finished by
trowelling or floating. Finishing operations shall start shortly after the compaction of concrete and
shall be spread over a period of one to six hours depending upon the temperature and atmospheric
conditions. The surface shall be trowelled intermittently at intervals for several times so as to
produce a uniform and hard surface. The satisfactory resistance of floor to wear depends largely
upon the care with which trowelling is carried out. The object of trowelling is to produce as hard and
close knit a surface as possible. The time interval allowed between successive trowelling is very
important. Immediately after laying only just sufficient trowelling shall be done to give a level
surface. Excessive trowelling in the earlier stages shall be avoided as this tends to work a layer rich in
cement to the surface, some time. After the first trowelling, the duration depending upon the
temperature, atmospheric conditions and the rate of setting of cement used, the surface shall be
retrowelled many times at intervals to close any pores on the surface, and to bring to surface and
scrap off any excess water in concrete or laitance (it shall not be trowelled back into the topping).
The final trowelling shall be done well before the concrete has become too hard but at such a time
that considerable pressure is required to make any impression on the surface. Trowelling of rich mix
of dry cement and fine aggregate on to the surface shall not be permitted. Trowel marks should not
be seen on the finished surface.

Where broom finish is specified, after the concrete has been thoroughly compacted, and when most
of the surface water has disappeared, the surface shall be given broom finish with an approved type
of brass or M.S. fiber. The broom shall be pulled gently over the surface from edge to edge in such a
manner that corrugation shall be uniform in width and depth, the depth shall be not more than 1.5
mm. Brooming shall be done when the concrete is in such a condition that the surface will not be
torn or unduly roughened by the operation. Coarse or long bristles which cause irregularities or deep
corrugation shall be trimmed out. Brooms which are worn or otherwise unsatisfactory shall be
discarded. After the concrete in the bays has set, the joints of the panels should be filled with
cement cream and neatly floated smooth or jointed. Care should be taken that just the minimum
qguantity of cream for joint is used and excess spilling over the already finished surface shall be
removed when the cream is still green. In case of wide joints the same shall be filled with pigmented
cement concrete (1:2:4) using approved pigment and the joint shall be finished in perfectly straight
line.

3.1.6 Steel Trowel Finish: Areas where PVC Flooring/ Self leveling Epoxy Flooring are proposed to be
used are required to have base concrete finished smooth by steel trowel.

3.1.7 Curing: The completed flooring shall be protected from sun, wind and rain for the first two
days and movement of persons over the floor is prohibited during this period. The finished surface
shall be covered and cured continuously form the next day after finishing, at least for a period of 7
days. Bunding with murrum for curing is prohibited as it will leave permanent stain on the finished
floor. Curing shall be done by spreading sand and kept damp throughout the curing period of seven
days minimum. The surface shall be protected from any damage to it whatsoever. The surface shall
then be allowed to dry slowly. All corners, junctions of floor with plastered wall surface shall be
rounded off when required at no extra cost.

3.1.8 Measurement: The rate for flooring and skirting shall be in square meter of the area covered.
The length and width of the flooring shall be measured net between the faces of skirting or dado or
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plastered faces of walls which is the proudest. All openings in flooring exceeding 0.1 sqm. in area
where flooring is not done shall be deducted and net areas only shall be measured and paid for.
Flooring under dado, skirting or plaster shall not be measured for payment. Nothing extra shall be
paid for laying the floor at different levels in the same room.

The dimensions shall be measured upto two places of decimals of a meter and area worked out upto
two places of decimal of a square meter.

4. KALZIP roofing System

4.1 Materials

Roofing to be made of 0.9mm thick KALZIP roofing system conforming to AA 3004 ALUMINIUM
ALLOY, comprising of the following layers:

i.Exterior Layer — Top layer —Kalzip 65/400 or Kalzip 50/ 429 as suitable, Straight/Curved profiled
sheeting manufactured from Aluminum Alloy AlImnlmg1- as specified in BS EN 1396 (comparable AA
3004), minimum material thickness of 0.9 mm and PVDF finish. ( RAL 9006 / as per standard color
chart of Kalzip as approved by Architect )

The material properties are as follows:-

Ultimate tensile strength: minimum 200 N/mm?2

0.2% Proof Stress: minimum 185 N/mm?2

Modulus of elasticity: 70,000 N/mm?2

The panels shall be finished with PVDF.

The fluorocarbon coating (2-coat system) shall consist of:-

First coat -Inhibitive primer, with a dry film thickness averaging 5-7mm

Second coat -Fluorocarbon color coat, with a minimum dry film thickness of 20 microns.

The inner side of the panels shall be finished with primer coating of 5-7 microns Accessories,
Aluminum ST clips — in grade 6061- T6, of suitable height, with spacing as required for the wind
loads. Detailed structural calculations shall be provided by the manufacturer for the Clip Pull out
force. Each aluminum clip shall come with a 5mm height black polyamide thermal barrier pad. Other
relevant accessories like, Ridge closures, gable end channels, tolerance clips, gable end clips, foam
fillers etc to be included as appropriate and wherever necessary. Corrugation cavities shall be closed
off from the outside and inside of the building to ensure a tight fit leaving no gaps

Item includes Designing, Supplying, installation and fixing of profiled aluminium sheeting including
Clips, stainless steel fasteners, thermal barrier pads, inner closure at ridge and eaves with rivets and
also providing all machineries (Straight/ Curved profile machine) required for the project.

4.2 Measurement: The rate for roofing shall be in square meter of the area covered. All openings in
roofing exceeding 0.1 sgm. in area where flooring is not done shall be deducted and net areas only
shall be measured and paid for. Nothing extra shall be paid for installation at different levels in the
same space.

The dimensions shall be measured upto two places of decimals of a meter and area worked out upto
two places of decimal of a square meter.

5.0 Aluminum Flashing
5.1 Materials: Form flashings, copings and fascias to profiles indicated of 0.9 mm thick
prefinished steel or as mentioned in detailed specification to be used.
5.2 Submittal
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5.2.1 Product Data:

a.

b.

Submit manufacturer's printed product literature including product
specifications and technical data sheets for sheet metal flashing fasteners and
accessory materials. Include product characteristics, performance criteria,
physical size, finish and limitations.

Shop Drawings:

Submit shop drawings for all sheet metal fabrications.

Indicate sheet thickness, flashing dimensions and fastenings. Include
anchorage, expansion joints and other provisions for thermal movement.

Submit manufacturer’s catalogue cut sheets for manufactured items.
Samples:

Contractor shall submit 50 x 50 mm samples of each type of sheet metal

material, finishes and color.

5.3 Delivery, storage and handling

a.

Deliver, store and handle materials in accordance with manufacturer’s
guide.

Handle and store flashing materials to prevent creasing, buckling,
scratching, or other damage.

5.4 Accessories

Isolation coating: alkali resistant bituminous paint.
Best quality sealant to be used at joints.

Cleats of same material to be used. Minimum 50 mm wide temper as sheet
metal with thickness same as sheet metal being to be adopted.

Fasteners of same material as sheet metal with ring thread flat head roofing
nails of length and thickness suitable for metal flashing application to be
used.

Washers: of same material as sheet metal, 1 mm thick with rubber
packings.

Touch-up paint: as recommended by prefinished material manufacturer.

5.5 Installation

a.

b.

Install sheet metal work in accordance with detail drawings and as per
manufacturer’s guide.

Use concealed fastenings except where approved before installation.
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a.

d.

Gutters and Downspouts: Install gutters and downspouts as indicated and
in accordance with the approved Shop Drawings and pertinent provisions of
manufacturer’s manual.

Provide underlay under sheet metal. Secure in place and lap joints 100 mm.

Counterflash bituminous flashings at intersections of roof with vertical
surfaces and curbs. Flash joints using S-lock forming tight fit over hook
strips, as detailed.

Lock end joints and caulk with sealant.

5.3 Measurements

a.

Measurement for Metal flashing shall be measured in running meters (RM) correct
to two places of decimal. Measurement shall be from outer edge of the flashing.
Rates quoted shall be for all the works including aluminum flashing, sealant,
painting and Builder’s hardware of fittings as specifically described in the
respective items of work and shop drawings.

Rate shall include the following:

Fixing of Metal members to roofing sheets/ structural steel with screws to comply
with aesthetics and strength.
Providing temporary supports, etc for fixing of at all levels.

6. Granite flooring

6.1 Summary

Extent of interior stonework is indicated on Drawings.

Interior stonework includes the following:

1. Granite tile flooring.

6.2 Submittals

A. Product Data: Submit manufacturer's technical data for each type of stone, stonework

accessory and other manufactured product required.

B. Samples for Initial Selection: Furnish samples of portions of actual stone, showing

manufacturer's full range of standard products, for Architect's selection. Submit 2 or more

samples of each selection representing the full range of color and pattern to be expected

in installed material.

C. Samples for Verification: Provide a 6-inch by 6-inch sample of each selected color for

verification purposes. Select samples to represent the full range of color and pattern to be

expected in the finished installation.
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6.3 Quality assurance

A. Standards: Comply with referenced ANSI and ASTM materials standards, and with
referenced installation methods and materials of referenced Tile Council of America
(TCA) Handbook numbers.

Granite shall be hard, sound dense and homogenous in texture with crystalline texture as
far as possible. It shall generally be uniform in colour and free from stains, cracks, decay
and weathering. Classification for Granite shall be as given below:

Steel Grey Fine, GRN1
Imperial White, GRN2

Ivory Brown, GRN3

6.4 Finishes for Granite Work

The finishes for granite work shall be either mirror polished or flamed as specified or as
directed by the Engineer.

6.5 Finishing for Flamed Granite Work

All flamed Granite Work shall be cleaned with a solution of oxalic acid applied at the rate
of 33gm/sgm so as to give clear, textured and even surface.

6.6 Waxing

Granite work shall not be wax polished after finishing.

6.7 Dressing of Slabs/ Tiles

Every stone shall be machine cut to the required size and shape. Fine chisel dressing of
machine cut surface need not be done provided a straight edge laid anywhere along the
machine cut surface is fully in contact with every point on it. The sides and top surface of
tiles/ slabs shall be machine rubbed or table rubbed with coarse sand before laying. All
angles and edges of the granite tiles/ slabs shall be true, square and free from chippings
and the surface shall be true and plane unless otherwise noted as a special case.

The thickness of the tiles shall be 20 mm or as specified in the item description of the
Schedule of Quantities. Tolerance of +3 % shall be allowed for the thickness. In respect of
length and breadth of slabs a tolerance of +2 mm shall be allowed. Granite stone slabs/
tiles and dressing of slabs/ tiles for risers of steps/ dado and skirting shall as specified
above except that the thickness of slabs shall be 20 mm or as given in the item description.
A tolerance of £ 3 mm shall be allowed, unless otherwise specified in the description of the
item. For preparation of surfaces risers of steps/ skirting/ dado, the joints shall be raked
out to a depth of atleast 15 mm in masonry walls. In case of concrete walls, the surface
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shall be hacked and roughened with wire brushes. The surface shall be cleaned thoroughly,
washed with water and kept wet before skirting is commenced. Where necessary, the wall
surface shall be cut uniformly to the requisite depth so that the skirting face shall have the
projection from the finished face of the wall as shown in drawings or as required by the
Engineer.

6.8 Laying

Base concrete or the RCC slab on which the slabs/ tiles are to be laid shall be cleaned,
wetted and mopped. The bedding for the tiles shall be with cement mortar 1:4 (1 cement :
4 coarse sand) or as given in the item description.

The average thickness of the bedding mortar under the tile shall be 30 mm and the
thickness at any place under the tile shall be not less than 12 mm.

The granite tiles shall be laid in the following manner:

Mortar of the specified mix shall be spread under the area of each slab/ tile, roughly to the
average thickness specified in the item. The slab/ tile shall be washed clean before laying.
It shall be laid on top of bedding, pressed, tapped with wooden mallet and brought to level
with the adjoining slabs/ tiles. It shall be lifted and laid aside. The top surface of the mortar
shall then be corrected by adding fresh mortar at hollows. The mortar is allowed to harden
slightly and cement slurry of honey like consistency shall be spread over the same at the
rate of 4.4 kg of cement per sqgm. The edges of the slab/ tile already laid shall be buttered
with grey or white cement slurry with or without admixture of pigment to match the shade
of the granite slabs/ tiles as specified in the item description.

The slab/ tile to be laid shall then be lowered gently back in position and tapped with a
wooden mallet till it is properly bedded in level with and close to the adjoining slabs/ tiles
with as fine a joint as possible. Subsequent slabs/ tiles shall be laid in the same manner.
After each tile has been laid, surplus cement on the surface of the slabs/ tiles shall be
cleaned off. The flooring shall be cured for a minimum period of seven days. The surface of
the flooring as laid shall be true to levels and slopes as instructed by the Engineer.

The slabs/ tiles shall be matched as shown in drawings or as instructed by the Engineer.

Slabs/ tiles which are fixed in the floor adjoining the wall shall enter not less than 12 mm
under the plaster skirting or dado. The junction between wall plaster and floor shall be
finished neatly and without waviness.

The mortar shall be in grey or white cement admixed with or without pigment to match
the shade of stone, as specified in the description of the item, with the line of the slab at
such a distance from the wall that the average width of the gap shall be 12 mm and at no
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place the width shall be less than 10 mm, if necessary, the slabs shall be held in position by
temporary MS hooks fixed into the wall at suitable intervals. The skirting or riser face shall
be checked for plane and plumb and corrected. The joints shall thus be left to harden then
the rear of the skirting or riser slab shall be packed with cement mortar 1:3 (1 cement : 3
coarse sand) or other mix as specified in the description of the item. The fixing hooks shall
be removed after the mortar filling the gap has acquired sufficient strength. for risers of
steps and skirting.

The joints shall be as fine as possible. The top line of skirting and risers shall be truly
horizontal and joints truly vertical, except where otherwise indicated.

The risers/ dado and skirting slab shall be matched as shown in drawings or as instructed
by the Engineer.

6.9 Curing and Finishing

Slight unevenness at the meeting edges of slabs/ tiles shall then be removed by hand
rubbing by coarse polishing stone or fine chiselling and finished in a manner as specified
below:

The day after the slabs/ tiles are laid all joints shall be cleaned of the cement grout with a
wire brush or trowel to a depth of 5 mm and all dust and loose mortar removed and
cleaned. Joints shall then be grouted with grey or white cement mixed with or without
colour pigment to match the shade of the topping of the wearing layer of the slabs/ tiles.
The finished surface shall not sound hollow when tapped with a wooden mallet. No loose
tiles shall be accepted. Joints cannot be too wide or too narrow and shall be in straight
lines parallel to rectangular walls or as per the layout drawing.

The floor shall be cured for a minimum period of 7 days by keeping it wet.

For risers of steps and skirting, curing and finishing shall be as specified above as far as
possible, except that cement slurry with or without pigment shall not be applied on the
surface and polishing shall be done only with hand. The face and top of skirting shall be
polished. The top line of skirting and risers shall be truly horizontal and joints truly vertical,
except where otherwise indicated.

6.10 Measurement

Measurement for flooring and dado shall be in sgm correct to two places of decimal.
Actual quantity of flooring work as laid shall be measured for payment as per the
respective items of work after making deductions for openings, etc. Measurement for
skirting shall be in running meters correct to two places of decimal for the specified height
as per the item of work.
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7.0 Glazed, matt finish, vitrified/ ceramic tile flooring

7.1 Materials

Ceramic tiles shall be of approved make first quality and shall generally
conform to IS: 13712 or IS: 15622. The tiles shall be flat and true to shape and
free from blisters, crazing, chips, welts, crawling or other imperfections
detracting from their appearance. Dimensional tolerances shall be as specified
inIS:13711.

Vitrified tiles shall be of approved make first quality and shall generally
conform to IS: 13712 or IS: 15622.

7.2 Workmanship

The size, thickness, color, with or without designs, etc. of the tiles for flooring/ dado/
skirting shall be as specified in the respective items of work.

The total thickness of glazed tile finish including the bedding mortar shall be 20 mm in
flooring/ dado/ skirting. The minimum thickness of bedding mortar shall be 12 mm for
flooring and 10 mm for dado/ skirting work.

The bedding mortar shall consist of 1 part of cement to 3 parts of sand mixed with just
sufficient water to obtain proper consistency for laying. Sand for the mortar shall
conform to IS: 2116 and shall have minimum fineness modulus of 1.5.

Tiles shall be soaked in water for about 10 minutes just before laying. Where full size
tiles cannot be fixed, tiles shall be cut to the required size using special cutting device
and the edges rubbed smooth to ensure straight and true joints.

Colored tiles with or without designs shall be uniform and shall be preferably procured
from the same batch of manufacture to avoid any differences in the shade.

Tiles for the flooring shall be laid over hardened concrete base. The surface of the
concrete base shall be cleaned of all loose materials, mortar droppings, etc well
wetted without allowing any water pools on the surface. The bedding mortar shall
then be laid evenly over the surface, tamped to the desired level and allowed to
harden for a day. The top surface shall be left rough to provide a good bond for the
tiles. For skirting and dado work, the backing mortar shall be roughened using a wire
brush.

Neat cement slurry using 3.3 kg cement per sqm of floor area shall be spread over the

hardened mortar bed over such an area as would accommodate about 20 tiles. Tiles
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shall be fixed in this slurry one after the other, each tile being gently tapped with a
wooden mallet till it is properly bedded and in level with the adjoining tiles.

For skirting and dado work, the back of the tiles shall be smeared with cement slurry
for setting on the backing mortar. Fixing of tiles shall be done from the bottom of the
wall upwards. The joints shall be in perfect straight lines and as thin as possible but
shall not be more than 1 mm wide. The surface shall be checked frequently to ensure
correct level/ required slope. Floor tiles near the walls shall enter skirting/ dado to a
minimum depth of 10 mm. Tiles shall not sound hollow when tapped.

All the joints shall be cleaned of grey cement with wire brush to a depth of atleast 3
mm and all dust, loose mortar, etc. shall be removed. White cement with or without
pigment shall then be used for flush pointing the joints. Curing shall then be carried
out for a minimum period of 7 days for the bedding and joints to set properly. The
surface shall then be cleaned using a suitable detergent, fully washed and wiped dry.
Specials consisting of coves, internal and external angles, cornices, beads and their

corner pieces shall be of thickness not less than the tiles with which they are used.

7.3 Measurement

Measurement for floor tile and dado shall be in sqm correct to two places of decimal.

Actual quantity of flooring work as laid shall be measured for payment as per the

respective items of work after making deductions for openings, etc. Measurement for

skirting shall be in running meters correct to two places of decimal for the specified height

as per the item of work.

SPECIFICATIONS OF MATERIALS

M -1 Water
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1.1. Water shall not be salty brackish and shall be clean, reasonably clear and free objectionable
qguantities of silt and traces of oil and injurious alkalis, salts, organic matter and other deleterious
material which will either weaken the mortar of concrete or cause efflorescence or attack the steel
in R.C.C. Container for transport, storage and handling of water shall be clean. Water shall conform
to the standard specified in I.S. 456-1978.

1.2. If required by the Engineer-in-Charge it shall be tested by comparison with distilled water
Comparison shall be made by means of standard cement tests for soundness time of setting
and mortar strength as specified in 1.S. 269-1976. Any indication of unsoundness charge in time of
setting by 30 minutes or more or decrease of more than 10 per cent in strength, of mortar prepared
with water sample when compared with the results obtained with mortar prepared with distilled
water shall be sufficient cause for rejection of water under test.

1.3. Water for curing mortar, concrete or masonry should not be too acidic or too alkaline . It shall
be free of elements which significantly affect the hydration reaction or otherwise interfere with the
hardening of mortar or concrete during curing or those which produce objectionable stains or other
unsightly deposits on concrete or mortar surfaces

1.4. Hard and bitter water shall not be used for curing
1.5. Potable water will generally found suitable for curing mortar or concrete.
M -2 Lime

2.1. Lime shall be hydraulic lime as per LS. 712-1973. Necessary tests shall be carried out
as per I.S. 6932 (Parts | to X) 1973

2.2. The following field tests for limes are to be earned out:

(1) A very rough idea can be formed about the type of lime by its visual examination i.e. fat
lime bears pure white colour, lime in form of porous lumps of dirty white colour indicates
quick lime, and solid lumps are the un burnt lime stone.

(2) Acid tests for determining the carbonate content in lime Excessive amount of impurities
and rough determination of class of lime.

2.3. Storage shall comply with J.S. 712-1973 The slaked lime, if stored, shall be kept in a weather
proof and damp-proof shed with impervious floor and sides to protect it against rain, moisture,
weather and extraneous materials mixing with it. All lime that has been damaged" in any way shall
be rejected and all rejected materials shall be removed from site of work.

2.4. Field testing shall be done according to I.S 1624-1974 to show the acceptability of materials.

M - 3 Cement
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3.1. Cement snail be ordinary Portland slag cement as per |.5.269-1976 or Portland slag
cement as per |.S.455-1976

M - 4 White Cement
4.1. The white cement shall conform to IS. 8042-E-1978.,
M -5 Coloured Cement

5.1. Coloured cement shall be with white of grey Portland cement as specified in the item of the
work.

5.2. The pigments used for coloured cement shall be of approved quality and shall not exceed 10%
of cement used in the mix. The mixture of pigment add cement shall be properly ground to
have a uniform colour and shade. The pigments shall have such properties to provide for
durability underexposure to sunlight and weather.

5.3. The pigment shall have the property such that it is neither affected by the cement nor
detrimental to it

M-6 Sand

6.1. Sand shall be natural sand, clean, well graded hard strong, durable and gritty particles
free from injurious amounts of dust, clay kankar nodules, soft or flaky particles shale, alkali
salts organic matter, loam, mica or other deleterious substances and shall be got approved
from the Engineer-in-Charge. The sand shall not contain more contain more than 8 percent of
silt as determined by field test, if necessary the sand shall be washed to make it clean.

6.2. Coarse Sand :The fineness modulus of coarse sand shall not be less than 2.5 and shall
not exceed 3 0. The sieve analysis of coarse shall be as under.

I.S.Designation Sieve passing sieve % by weight | 1.S.Sieve % by weight
Designation passing Seive

4.75 mm 100 600 micron 30-100

2.36mm 90 to 100 300 micron 50-70

1.18mm 70 to 100 150micron 0-50

6.3. FineSand:

The fineness modulus shall not exceed 1.0 The sieve analysis of fine sand shall be as under.

I.S.Designation Sieve passing sieve % by weight | 1.S.Sieve % by weight
Designation passing Seive

4.75 mm 100 600 micron 40-85

2.36mm 100 300 micron 5-50

1.18mm 75 to 100 150micron 0-10
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M -7 Stone Dust

7.1. This shall be obtained from crushing hard black trap or equivalent. It shall not contain more
than 8% of silt as determined by field test will measuring cylinder. The method of determining silt
contents by fields test is given as under :

7.2. A sample of stone dust to be tested shall be placed without drying in 200 mm. measuring
cylinder. The quantity of the sample shall be such that it fills the cylinder up to 100 mm. mark. The
clean water shall be added up to 150 mm mark. The mixture shall be stirred vigorously and the
content allowed to settle for 3 hours.

7.3. The height of silt, visible as settled layer above the stone dust shall be expressed as
percentage of the height of the stone dust below The stone dust containing more than 8% silt shall
be washed so as to bring the content within the allowable limit.

7.4. The fineness modules of stone dust shall not be less than 1.80
M - 8 Stone Grit

8.1. Grit shall consist of crushed or broken stone and be hard, strong, dense, durable, clean of
proper gradation and free from skin or coating likely to prevent proper adhesion of mortar Grit shall
generally be cubical in shape and as far as possible flakey elongated pieces shall be avoided. It
shall generally comply whit-the provisions of I.S. 383-1970. Unless special stone of particular
quarries is mentioned grit shall be obtained from the best black trap or equivalent hard stone as
approved by the Engineer-in-charge. The grit shall have no deleterious with cement.

8.2. The grit shall conform to the following gradation as per sieve analysis :

I.S.Designation Sieve passing sieve % by weight | 1.S.Sieve % by weight
Designation passing Seive

4.75 mm 100 600 micron 30-100

2.36mm 90 to 100 300 micron 50-70

1.18mm 70 to 100 150micron 0-50

8.3. The crushing strength of grit will be such as to allow the concrete in which ft used to
build-up the specified strength of concrete

8.4. The necessary tests for grit shall be carried out as per the requirements of 1.5.2386- ( parts-|
to VIII} 1963r as per instructions of the Engineer-in-charge. The necessity of test will be decided by
the Engineer-in-charge.

M -9 Cinder

9.1. Cinder is will burnt furnace residue which has been fused or sintered into lumps of varying
sizes
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9.2. Cinder aggregates shall be well burnt furnace residue obtained from furnace using coal
fuel only It shall be

sound clean and tree from clay dirt, ash or other deleterious matter

9.3. The average grading for cinder aggregates shall be as mentioned below .

I.S. Designation M -1 Lime Mortar I.S. Designation Percentage by
Percentage by weight weight
Sieve Sieve passing
passing 70

20 100 4.75MM 70

10 86 2.36MM 52

M-10 Cement Mortar

10.1. Water shall conform to specification M-1, Cement : Cement shall conform to

specifications M-3 and Sand : Sand shall conform to M-6
10.2. Proportion of Mix

10.2.1. Cement and sand shall be mixed to specified proportion, sand being measured by
measuring boxes, the proportion of cement will be by volume on the basis of 50 Kg/Bag of cement
being equal to 0.0342 Cu.m. The mortar may be hand mixed of machine mixed as directed.

10.3. Proportion of Mortar :

10.3.1. In  hand mixed mortar, cement and sand in the specified proportions shall be
thoroughly mixed dry on a clean impervious platform by turning over at least 3 times or more till a
homogeneous mixture of uniform colour is obtained.

Mixing platform shall be so arranged that no deleterious extraneous material shall get mixed with
mortar or mortar shall flow out. While mixing, the water shall be gradually added and thoroughly
mixed to from a stiff plastic mass of uniform colour so that each particle of sand shall be completely
covered with a film of wet cement. The water cement ratio shall be adopted as directed

10.3.2. The mortar so prepared shall be used within 30 minutes of adding water. Only such
guantity of mortar shall be prepared as can be used within 30 minutes

M-11 Stone Coarse Aggregate For Nominal Mix Concrete

11.1. coarse aggregate shall be of machine crushed stone of black trap or equivalent and be
hard strong, dense, durable, clean and free from skin and coating likely to prevent proper adhesion
of mortar
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11.2. The aggregate shall generally be cubical in shape Unless special stones of particular
quarries are mentioned aggregates shall be machine crushed from the best black trap or
equivalent hard stone as approved Aggregate shall have no deleterious reaction with cement.
The size of the coarse aggregate for plain cement and ordinary reinforced cement concrete
shall generally be as per the table given below.

However, in case of reinforced cement concrete the maximum limit may be restricted to 6 mm. less
than the minimum lateral clear distance between bars or 6- mm. less than the cover whichever is

smaller.
| S. Sieve Percentage passing for single

Sized aggregates of Nominal size

40 MM 20 MM 16 MM
80 MM - - -
63 MM 100 - -
40 MM 85-100 100 -
20MM 0.20 85-100 100
16 MM 85-100 - -
12.5 MM - - -
10 MM 0.50 0.20 0.30
4.75 MM - 0.50 0.5
2.35 MM - - -

Note : This percentage may be varied some what by the Engineer-in-charge when considered
necessary for obtaining better density and strength of concrete.

11.3. The grading test shall be taken in the beginning and at the change of source of materials. The
necessary tests, indicated in 1.S. 383-1970 and 456~197f shall have to be carried out to ensure the
acceptability. The aggregates shall be stored separately and handled in such a manner as to
prevent the intermixing of different aggregates. If she aggregates are covered with dust, they
shall be washed with water to make them clean.

M-12 Black Trap or Equivalent Hard Stone Coarse

12.1. Aggregate For Design Mix Concrete . Coarse aggregate shall be of machine crushed
stone of black trap or equivalent hard stone and be hard, strong, dense, durable, clean and free
from skin and coating likely to prevent proper adhesion of mortar.

12.2. The aggregates shall generally be cubical in shape. Unless special stones of particular quarries
are mentioned, aggregates shall be machine crushed, from the best, black trap or equivalent hard
stones as approved, Aggregate shall have no deleterious with cement

12.3. The necessary tests indicated in | S. 383-1970 and 1.5.456-1978 shall have to be carried
out to ensure the acceptability of the material.

12.4. If aggregate is covered with dust it shall be washed with water to make it clean.
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M-13 Brick Bats Aggregate

13.1. Brick bat aggregate shall be broken from well burnt or slightly over burnt and dense
bricks. It shall be homogeneous in texture, roughly cubical in shape, clean and free from dirt of any
other foreign material. The brick bats shall be of 40 mm - 50 mm. size unless otherwise specified in
the item The under burnt of over burnt brick bats shall not be allowed.

13.2. The brick bats shall be measured by suitable boxes or as directed.
M-14 Bricks

14.1. The bricks shall be hand or machine molded and made from suitable soils and kiln
burnt. They shall be free from cracks and flaws and nodules of free lime they shall have smooth
rectangular faces with sharp corners and shall be of uniform colour.

The bricks shall be- moulded with a frog of 100 mm. x 40 mm. and 10 mrn. to 20 mm. deep on one of
its flat sides. The bricks shall not break when thrown on the ground from a height of 600 mm.

14.2. The crushing strength of the bricks shall not be less than 35 Kg/Sq. Cm. The average
water absorption shall not be more the 20 percent by weight Necessary tests for crushing
strength and water absorption etc. shall be carried out as per |.S. 3495 ( Part-Ito IV ) - 1976

M-15 Structural Steel

15.1. All structural Steel! shall conform to IS. 226-1985: The steel shall be free from the
defects mentioned in 1.S226-1975 and shall have a smooth finish. The material shall be free
from loose mill scale, rust pits or other defects affecting the strength and durability. River bars
shall conform to I.S. 1148-1973. . It shall also comply with relevant part of I.S. 456-1978.

152.2.When the steel is supplied by the Contractor test certificate of the manufacturers shall be
obtained according to I.S. 226-1975 and other relevant Indian Standards.

M- 16 Shuttering

16.1. The shuttering shall be either of wooden planking of 30 mm. minimum thickness with or
without steel lining or of steel plates stiffened by steel angles The shuttering shall be supported
on battens and beams and props of vertical bullies properly cross braced together so as to
make the centering rigid. In places of bullies props, brick pillar of adequate section built in mud
mortar may be used

16.2. The form work shall be sufficiently strong and shall have camber so that it assumes
correct shape after deposition of the concrete and shall b-j able to resist forces caused by
vibration of live load of men working over it and other incidental leads associated with it.



B R ir =
Smart City i '5#,\ MART CITY
Volume Ill - Employers Requirement & Design and Construction of Sky Walk
Technical Specifications

The shuttering shall have smooth and even surface and its joints shall permit leakage of cement
grout

16.3. If at any stage of work during or after placing concrete in the structure, the form work
sags or bulges out beyond the required shape of the structure, the concrete shall be
removed and work redone with fresh concrete and adequately rigid form work The complete
from work shall be got inspected by and got approved form the Engineer-in-charge, before the
reinforcement bars are placed in position

16.4. The props shall consist to bullies having 100 mm .minimum diameter measured at mid length
and 80 mm. at thin end shall be placed as per design requirement. These shall rest squarely on
wooden sole plates 40 mm. thick and minimum bearing area of 0-10 sq m laid on sufficiently hard
base.

16.5. Double wedges shall further be provided between the sole plate and the wooden props
so as to facilitate tightening and easing of shuttering without jerking the concrete

16.6. The timber used in shuttering shall not be so dry as to absorb water from concrete and
swell or bulge nor so green or wet as to shrink after erection. The timber shall be properly
sawn and planed on the sides and the surface coming in contact with concrete Wooden form
work with metal sheet lining or steel plates .stiffened by steel angles shall be permitted

16.7. As far as practicable, clamps shall be used to hold the forms together and use of nails and
spikes avoided.

16.8. The surface of timber shuttering that would come in contact with concrete shall be well
wetted and coated with soap solution before the concreting is done Alternatively coat of raw linseed
oil or oil of approved manufacture may be applied in place of soap solution In case of steel
shuttering either soap solution or raw linseed oil shall be applied after thoroughly cleaning the
surface. Under no circumstances black or burnt oil shall be permitted.

16.9. The shuttering for beams and slabs shall have camber of 4 mm per meter ( 1 in 250 }
or as directed by the Engineer-in-charge so as to offset the subsequent deflection For cantilevers,
the camber at free end shall be 1/50 of the projected length or as directed by the Engineer-in-
charge.

M-17 Paints:
17.1 Enamel paints:

The enamel paint shall satisfy in general requirements in specification of oil paints, Enamel paint
shall conform to I.S. 2933-1975.

All the paints shall meet with the following general requirements
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(i) Paint shall not show excessive setting in a freshly opened full can and shall easily be
ready spread with a paddle to a smooth homogeneous state. The paint shall show no curdling,
levering caking or colour separation and shall be free from lumps and skins

(ii) The paint as received shall brush easily, possess good leveling properties and show no
running or sagging tendencies

(iii) The paint shall not skin within 48 hours in a three quarters filled closed container

(iv) The paint shall dry to a smooth uniform finish free from roughness, grit unevenness and other
imperfections

1. Excavation
1.0. General

1.1. Any soil which generally yields to the application of pickaxes and shovels, phawaras
rakes or any such ordinary excavating implement or organic soil, gravel silt, sand turf loam, clay,
peat etc., fail under this category

2.0. Clearing the site

2.1. The site on which the structure is to be built shall be cleared, and all obstructions loose stone,
materials and rubbish of all kind bush wood and trees shall be remove as directed. The materials so
obtained shall be property of the Government and shall be conveyed and stacked as directed within
50 m lead. The roots of the trees coming in the sides shall be cut and coated with hot asphalt.

2.2. The rate of side clearance is deemed to be included in the rate of earth work for which no
extra will be paid.

3.0. Setting out

After clearing the site the centre lines will be given, by the Engineer-in-charge. The contractor
shall assume full responsibility for alighnment, elevation and dimension of each and all parts of the
work. Contractor shall supply labours materials etc. required for setting out the reference marks
and bench marks and shall maintain them as long as required and directed.

4.0. Excavation

The excavation in foundation shall be carried out in true line and level and shall have the width and
depth as shown in the drawings or as directed. The contractor shall do the necessary shoring and
shutting or providing necessary slopes to a safe angle, at his own cost. The payment for such
precautionary measures shall be paid separately it not specified. The bottom of the excavated
area shall be levelled both longitudinally and transversely as directed by removing and
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watering as required No. earth filling will be allowed for brining it to level. If by mistake or
any excavation is made deeper or wider than, that shown on the plan or directed. The extra depth or
width shall be made up with concrete of same proportion as specified for the foundation
concrete at the cost of the contractor. The excavation up to 1.5 m depth shall be measured
under this item.

5.0. Disposal of the excavated stuff

5.1. The excavated stuff of the selected type shall be used in filling the trenches and plinth or
levelling the ground in layers including ramming and watering etc.

5.2. The balance of the excavated quantity shall be removed by the contractor from the site of
work to a place as directed with lead up to 50 M. and all lift.

6.0. Mode of measurements & payment

6.1. The measurement of excavation in trenches for foundation shall be made according to
the sections of trenches shown on the drawing or as per sections given by the Engineer-m-
charge. No payment shall be made for surplus excavation made in excess of above requirements
or due to stopping and sloping back as found necessary on account of conditions of soil and
requirements of safety.

6.2. The rate shall be for a unit of one cubic meter
2. Concrete work:

e Providing and laying in foundation and plinth/under floors lime concrete with hard
broken aggregate 40 mm. nominal size and 40% mortar comprising of 1 Lime putty :
2 fine sand and curing complete excluding cost of form work.

1.0. Materials

Water shall conform to M-1. Sand shall conform to M-6 Lime shall conform to M-2. Graded
aggregate 40 mm nominal size shall conform to M-12

2.1. General

2.1.1. Before staring the concrete the bed of the foundation trenches shall be cleared of all
loose materials and watered and rammed as directed.

2.2.  Proportion of Mix

2.2.1. The proportion of lime, sand and aggregate shall be specified in the item of the work and shall
be measured by volume.

2.2.2. The lime mortar shaft consist of proportion of 1 lime putty : 2 sand by volume. The
lime mortar shall be prepared by wet process. Power driven mill shall be used for reparation
of lime mortar. The slaked lime shall be placed in the mill in even layer and ground for 180
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revolutions with sufficient water. The water shall be added as required during grinding and
care shall be taken not to add more water so that it will bring the mixed materials to a
consistency of stiff paste, thoroughly wetted sand shall then be added evenly and the mixture
ground for another 180 revolutions.

2.2.3. Lime mortar shall be kept, protected from sun and rain till used-up, covering it by tarpaulin or
open sheds.

2.2.4. All the lime mortar shall be used as soon as possible after grinding. It should be used on the
day on which it is prepared but in no case mortar- made earlier than 36 hours shall be permitted for
use.

2.3. Mixing:

2.3.1. The concrete shall be mixed in mechanical mixer. Mixing shall be continued until there is
uniform distribution of the materials and the mass is uniform is uniform in colour and consistency
but in no case mixing sha