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BHARAT HEAVY ELECTRICALS LIMITED

(A Govt. of India Undertaking)

Ref: PSER:SCT:PAL-C987:TCN-06 Date: 28-04-2009

Sub | Tender change notice (TCN) 06.

Job | Civil, structural, architectural work including foundations/ superstructure of
various plant equipments/ systems/ facilities, non-plant buildings/ facilities, misc
civil work, switch yard civil work etc of unit # 1 & 2 of 726.6 MW Gas based
CCPP at Palatana, Udaipur, Tripura.

Ref | 1.0 | Tender no PSER:SCT:PAL-C987:09.

2.0 | BHEL's NIT, vide reference no PSER:SCT:PAL-C987:1718, dated 23-03-09.
3.0 | BHEL's TCN-01, vide reference no PSER:SCT:PAL-C987:TCN-01, dated
08-04-09.

4.0 | BHEL's TCN-02, vide reference no PSER:SCT:PAL-C987:TCN-02, dated
15-04-09.

5.0 | BHEL's TCN-03, vide reference no PSER:SCT:PAL-C987:TCN-03, dated
18-04-09.

6.0 | BHEL's TCN-04, vide reference no PSER:SCT:PAL-C987:TCN-04, dated
23-04-09.

7.0 | BHEL's TCN-05, vide reference no PSER:SCT:PAL-C987:TCN-05, dated
24-04-09.

8.0 | All other pertinent issues till date.

With reference to above, following points/ documents, relevant to tender, may please be noted & complied
with while submitting offer.

1.0  Additional technical specification as per attached Annexure-A.1, Annexure-A.2 & Annexure-A.3.

2.0  Specification for store under switch yard part as per attached Annexure-B.

3.0 Revised Price Schedule, Volume-IlIA, Rev-2 is attached. Bidder shall quote as per this revised
Volume-IIIA, Rev-2 only.

4.0 Revised 'No deviation certificate’ format as per enclosed Annexure-2. Bidder shall submit "No
deviation certificate’ along with offer as per enclosed format.

5.0  Allother terms & conditions shall remain unchanged.

Based on above, offer shall be submitted by due date.
Thanking you,

Yours faithfully,
for BHARAT HEAVY ELECTRICALS LTD

DGM (SCT)

Encl: As above.

e W qa & (EAe)

POWER SECTOR EASTERN REGION, DJ-9/1, SALT LAKE CITY, KOLKATA - 700 091
WFax: (033) 23211960  WWPhone : SIY/EPABX : 23211691/ 23211798/ 23211796
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oTPC o - " 760 £50 MW Gas Based CCGT Power Plant

Tender Enquiry Document for EPC Contract

9.0 CIVIL WORKS

9.1 GENERAL

This specification covers the design, detailing, supply, construction / erection, lesting and
commissioning of all Civil, Structural and Architectural Works for the Power Plant and the
Raw Water Intake System and Pumphouse.

It any provision of this specification departs from the Bidder's standard design and
construction practice sufficiently to materially increase the cost of construction without in
his opinion providing corresponding increase in quality/reiiability or if he considers that his
usual design and. construction would provide better quality/reliability, he shall offer the
particular work/system based on his standard design and construction method. The
proposed deviations from this tender shall be specifically highlighted in a standard format
for technical deviations & only agreed deviations will be a part of the contract. Deviations
mentioned elsewhere in the offer will not be accepted. In case such offer with deviations is
made, the Bidder shall state very clearly the merit of nis otfer and the demerits (in his
opinion) the specified design has. However, the Contractor shall stick to the same design
and construction philosophy that he has offered, if accepted by the Owner and shall not
make any changes during execuuon

The design and construction specxfl_catlons included in this section are intended to cover
the general design and construction quality requirements. It Is not intended to cover the
minute details. The Standard Technical Specifications. for Construction included under
Section 8.5, cover the quality and workmanship requirements for the various materials and
types of work. The specific material and type of work to be adopted for this project are
specified in Section 8.4 hereunder. In case the same is not specified, the Contractor- shall
indicate in his oftér, the material and specification he proposes to adopt for such works
and get the same approved. In case construction requirements for any item specified in
Design Specifications . are not covered in the Construction Specifications, the
manulfacturer's specification /-recommendations, other International Standards or good
engineering practice (but not contradictory or inferior to Indian Standards), as approved by
Owner's Engineer, shall be followed. In case of any contradiction between the provisions

N of Section 8.5 and Section 8.4, the more stringent of the two shalt govern. In all cases, the

decision of the Owner shali be final & binding.

Any reference to unit rates, Schedule of ltem, Bill of Quantitles, efc. it found, in the
Standard Technical Specitication under Section 8.5 shall be considered as not applicable,
as this IS an EPC tender ori lump sum basis. Units of linear dimenslons, sizes etc.
ification shafl be in m:mmelers {mm) unless otherwise specified.
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oTPC 760 +50 MW Gas Based CCGT Power Plant
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92 SCOPE OF WORK

o 9:2.1 ~ General ’ ' _ T

This section sels out the scope of necessary surveys and investigations, design, supply,
construction, installation, testing and commissioning of Civil, Structural and Architectural
works, without excluding necessary components and services not mentioned.

" The scope shall include other related works allhough they may not be specifically
-mentioned in the subsequent dauses and al such incidental items not mentioned, but are
necessary for completion of the work as a whole. The Contractor shall supply all materials
including cement and steel. Each consignment of materials shall be tested at Government
approved laboratory. All costs, royalties, taxes & duties, octroi, transportation etc. towards
building .materials shall be paid by'the Contractor. Since this is an EPC-contract, no work

- or supply shall be done by other agencies including the Owner.

The scope aiso inciudes supply of all labour, technical personnel, materials and equipment
: for execution ol work and getting alf materials tested at site laboratory or approved
laboralory outside, submitling test reports, arrariging supervision of manufacturer for
specialized items. After award of work the Contractor shall submit for Owner's approval a
detailed quality assurance programmae for all the malerials and types of works.

The intending Bidders are advised:to visit the site 10 have a first hand information about
the site conditions such as access lo site, access for canstruction and erection, ¢learance
available, availability of materlal {e.g. aggregate, sand, bricks etc.) and all other relevant
‘Getalls' belore submission of tender. Non familiarity with the site conditions will not be

PR S fT SN 4 T

£ considered a reason either fof extra claims nor for not carrying out work in strict conforinity
3 with time schedule, drawing and specifications. :

5 9.2.2.  Buildings, Structures and Facliities covered in the scope- :

;g . . - 1. Patrolroad and watch iowers along the boundary wall. :

£ 2. Chain link lenca and Gate between plant and Non-plant building

£ 73. Fencing around Switchyard and Transformer yards Including Gates

g 4. Site Grading

5.

- Plant Access Road from the Pallatana Kakarban road near the emrance of the project
site at the North west comner including Access Roads to River Water intake
6. Plant intemal Roads and paved areas
7. .Storm Water Drainage System
8. Gas Turbine and Generator Buildings
9. Gas Turbine Foundations
© - 10. -Gas Turbine Area Equipment Foundations
11. HRSG Feundations .
12. Main Stack foundation. )
. 13. STG Building - B
- 14. Steam Turbine Foundations :
- 15. Switchgear and Control Buildings 1
16. Transformer Foundations
17, Switchyard Structures and Foundations
_ 18, Switchyard Control Room : .
19. Fuel Gas Condilloning Station
20. Fuel Gas Compressor Station
.21, Black Start and Emergency DG Set Bulla‘mgs
22. CW Pump houses
23. Cooling Towers

23. River %a:or—h e and Pumphouse
24, Ciyk Raw Water Pxpeﬁne and Effluent disposal fine
'1’ \;
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760 +50 MW Gas Based CCGT Power Plant
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. Raw Water and Fire Water Reservoirs

. Raw Water Pump House

. Clarifiers

. Clarified Water Storage Tank

. Clarified Water and Fire Waler Pumphouse
. Service Water and Potable Water overhead tank
. DM Plant

. Chemicdl Laboratory

. Chemical Storage Building

. HRSG Blowdown sump

. Cenlral Monitoring Basin )

. Pipe and Cable Racks -

Pipe and Cable Trenches
Workshop
Stores

. Fire Station
. Fire Drill Tower
. Administrative Building

Canteen
Training Cenlre

. Hostel

Medical Centre
Gate / Security House

. Site otfices for Owner's and Owner's Engmeers use.
. Two Wheeler Parking Area
" Car Parking Area

Cycle Stand

. Sewage Disposal System,
. Qily Water System
. Landscaping lncludmg sprinkler type irrigation Using treated effluent from sewage

disposal system.in areas under this specitication

Owner supplied Information & Exclusions -

. Any other buildings / structures required from system considerations.

The Topographical survey conducted by the owner and Geo-technical Report on the
investigatiohs carried out by Owner shall be made available to intending bidders for
information with no fiability on the accuracy of the information furnished in the reports.

The Site formanon levels proposed to be adopted shall also be orowded It the

start of Engineering activities of the Project for the approval of Owner/Engineer.

- Bidders propose to modity the same then they can submit such information during the

Owner shall construct-the Boundary wall including the main Entry gate along the
periphery of the project site including hnahzed formation |evels to be adopted in

dnﬂeren! areas

'9.2.3 Scope of work shall cover, but not limited to the tollowing major items.

9.2, 3/1,...$urvey and Investlgalion

Zantour survey of the Power Plant (if required to be conducted on the requirement of
\ e’Bl@Kder) and River Water and Effluent disposal pnpe line routes

g .

<
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760 +50 MW Gas Based CCGT Power Plant
Tender Enguiry Document for EPC Contract

- Hydro geological studies and Data callection for locating, deciding:the type of River
Intake and designing the same.

89232  Design and Engineering

- Preparation and.submission of design calculations and construction drawings and
getling the same approved by the Engineer / Owner’s representative.

a)

b)

d)

€)

"9
h)

k)

Geo-engineering - Interpretation of geo-technical investigation teporl and
selection ot design parameters & foundation type. & details in consultallon and
with approval of the Owrer.

Design criteria for Civil, Structural and Archilectural works.
: !
Design Calculations for road and drains

Structural caleulations for structures and fouridations.

-Hydraulic calculations for drains

Static and Dynamic analysis (or machine foumdations

Genera| Anangement and Reinforcement drawings for concrete works

“Architectural and joinery details for buildings

Layout and details for outdoor facilities - Roads, Pavmg. drainage, sewerage,
cable / pipe renches, duct banks etc.

General Arrangement and fabrication drawings for steef structures

Aschitectural floor plans including conceptual interior/ equipment ard turniture
arrangement, elevalions, cross sections and perspectlive view in colour of all
buildings (ie} for GT St common control room, facility buildings ele., including
provislon of natural light tor GT & ST buildings. Bidder shall submit two ditferent
schemes alongwith a report elaboraling the underlymg phllosophy of the
proposed architectural concepts..

- Preparation and submission of design and drawings for stalutory approvals from local -
Municipal / Panchayat authorities, Factory Inspector, Civil Aviation Aulhormes and
other authorities, as applicable.

Obtaining. necessary details, permission and approvals trom stétu!ory authorities tor

carrying out the work. Owner will issue necessary authorization letter and exlend
necessary help for the above !0 the extent possible.

© 9233  Construction

- Construction of, Fences and Gates

= '((3: MEKTG. Eﬁs,t{ucls of site offices for Owner's & Owner's Engmeers use.

Clearing of the site and sne grading of the Power plant area 1o the finished ground
level.

ica, Cement Godowns, Slorage yards, Canteen, ‘Construction Matenal Testing
atory and other facilities as required.

1} ; -
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OTPC . 760 +50 MW Gas Based CCGT Power Plant
Tender Enquiry Document tor EPC Contract

- Construction of roads, -'pen'pheral walkways, drainage, sewerage, culverts, bridges,
duct banks, signages, etc., within the Power Plant.

- Eanhwork in excavation including rock quarrying/blasting, identiying borrow -pits,

- transportation of soil from borrow pits, backfiling, disposal of excavated soil to

designated areas within and outside the plant boundary etc. Archeological findings, if
any, shall be reported to the Owner.

- Instafiation of trial piles, test piles and permanent working piles if required as per
Geo-technical Report and its recommendations / interpretations.

- Pre-constructional Anti-termite treatment as specified.
- Civil, Structural and Architectural and finishing works {or all buildings and structures.
- Sanitary ar?d plumbing works for alt buildings.

- Construction of all foundations and structures in RCC and steel work for all the
buildings and tacilities of the Power l;lam.

- Construction of all equipment and méchine foundations
- Construction of River Intake, River Water Pump House and River Water Pipeline upto

plant (outside Power Plant boundary) as well as Effluent Disposal Pipeline from the
Power Plant to the river.

- Allotherworks gequired for completion of the project '
) ///o (h}egucrjl(;s\\requared for completion of the project in all respects.

Occ. No.8725-GE-SPC-700-015, Rev, R0 FICHTNER India
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9.3

8.3.1

9.3.1.1

9.3.1.2

DESIGN CRITERIA, SPECIFIC TECHNICAL REQUIREMENTS AND FUNCTIONAL
REQUIREMENTS

This subsection covers the general design requirements related to Civil, Structural and
Architectural works.-

Design Criteria - Codes and Standards

The foilowing Indian Codes and Slandards shall be generally used for design of civil and
structural works. In all cases, the latest revisions with amendments, i any, shail be
{ollowed. For work not covered by indian Standards, other International Standards, as
applicable shail be loflowed. In case where either Indian or International standards, are not

availab'e, good engingering practice, as approved by the Owner's Engineer shall be
followed. .

Reference of only some of the ccdes in this document and various claises of design
criteria shall not limit or restrict the scope or applicability of other relevant codes. it shall be

ensured that all other codes relevant to a specific. job,. in addition o those already
mentioned, are followed wherever applicable.

In case of any deviation / conflict between provisions of IS codes and the design criteria,

.the provisions that-are more stingent shall be tollowed unless specifically directed

otherwise.

The Codes and Standards listed below are applicable for the design of structures and
buildings in general. Codes and Slandards applicable for specmc deS|gn and consiruction
are listed elsewhere in respective sections.

General

1S: 875 Code of practice for 'desigri loads (other than earthquake) tor buildings and
. structures.

1S: 1893  Criteria for earthquake resistant desigh of structures.

- lS: 4326 Earthquake design and construction of buiidings - Code of Practice.

_ Foundations

IS: 1080 Code of practice for design and 6onstruction of shallow foundations in soils
(other than raft, dng and shell). .

_ 1S:1904  Code of practice for structural safety of building f'ounda!i‘ons.

1S: 2950 Code of practice for design and construction of raﬂ foundations.

——

IS: 2974 Code of practice for design and construction of machine toundations.

IS: 4091 C-ode of Practice for Design and Construction. ‘of Foundations for
Transmission Line Towers and Poles.

Code of Practice for determination of bearing capacity of shallow foundations,

Code of Practice lor fotindation setttement calculations. i

Guidelines for vibration isolation for machine foundations

P459 - CVIL Systams-Rev.R0
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760 +50 MW Gas Based CCGT Power Plant
Tender Enquiry Document for EPC Contract

9.3.1.3 Concrete Structures

1S: 456
1S: 3370
1S: 3414

1S: 4326

1S: 5525
1S: 6313

IS: 13920

Code of practice tor plain and Reinforced concrete.
Code of practice for concrete structures for the storage of liquids.
Code of Practice for design and instaliation of joints in buildings

Code of Practice for earthquake resistant design and construction ot
buildings

Recommendation for detailing of reinforced concrete works
Code of practice tor anli-terrmite measures in buildings

Ductile detailing ol Reinforced Concrete Structures subjected to Seismic -
forces.

9314 Steel Structures

IS: 800

1S: 802

1S: 806
IS:808
1S:813

1S:816

9.3.1.5 Mlscelléneous

1S:1172
1S:1 742:
1S:1905
1S:2470

18:3067

Code of Prachce for bundmg dramage

i .
Handbogak on masanry design and construction

Code of practice for use of structural steel in general building construction.

. Code of Practice for use of Structural Steel in over Head Transmission Line

Towers.

Coade of practice for use of stee! tubes in general building construction.
Dimensions for hot rolled steet beam, column channel and angle section

Scheme of symbols for welding

Code of Practice for use of metal arc welding for general construction in mild Tt
steel

Code of basic requlremenls for water supply, drainage and sanitation

Code of Pracnce for structuml use of un—relnforced masonry

Code of Practice for instaliation of septic tanks

_Code of Practice for general design details and preparatory works for damp
_proofing and water proafing of buildings

Handbook for structural enginee}s (all parts)
National Building Code of India .

Design Aids for reinforced concrete to IS:456

Explanatory handbook on codes for earthquake engineefing

.- <

Explanatory handbook on Indian Standard Code of Practlce for plam and
reintorced concrete

Doc. No.6725-GE-SPC-700-015, Rev. RO™ FICHTNER India
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932

9.3.2.1

b.  Equipment layout

- SP25 Handbook on causes and' prevention of cracks in buildings
SP:32° Handbook on functional requirements of industrial buildings
SP:34 Handbook of concrele reinforcement & detailing (SCIP)
IRC:37 - Guidelines for design of lexible pavemenls‘

IRC:58 Guidelines or the design of rigid pavements for highways

IRC:73 -~ Geometric design of roads

- Design Criterla - Architectural and Flnlsﬁlng Works

Architectural Design
Architectural design of the buildings shall be in conformity with the following:

-.  Architectural design basis,
- National Building Code of India
- Local Municipal or other authority by-laws.

_ - Relevant state Government Factory Acts. )

- Tarift Advisory Committee (TAC) recommendations
- Any other relevant information included elsewhere in this tender.

Space Requirement

Space requiremnent shall be based on one or comblnatlon of the following depending upon
the specific snua!)on

a. Occupancy

c. Storage/ operalional requirement
Layout

Layout and detanlmg shall be developed in compliance with the relevant $latutory
regulations and good indusiry practices.

Design Consideration

Architectural design shall be developed within the frame work of space “availability and
layout taking into account of load conditions as well as local Architectural practices.

Architectural design of afl bulidings shall fully meet the functional requirement. Buildings
shall be adequately sized and provided with sufficient passageways and access,
venlilation and natural lighting for carrying out the desired aclivity and operations

smoothly. An overall architectural control and harmony shall be maintained among all the
buildings of the project.

Circulation

Al buﬂdxngs and open plant areas must be approachable by roads / paved path ys’br\\
ths to sult the openings / approach to the buildings and shall lead u e entry
car parkmg space shall be provided near the buildings. Al[dmernal
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. corridors / passage inside the building shall have a clear width of minimum 1800 mm

unless otherwise specified. All fire fighting equipment etc. shall be provided in suitable
niche as per requirements.

Ventilation

Provision for natural ventitation and lighing as also for mechanical ventilation,
pressurization, air conditioning. shall be provided taking into consideration the local
conditions, the aclivity and equipment in the building, statutory requirements and specitic
requirement, if any. Generally openable windows of area not less than 15% of the tloor

area shall be provided for natural ventilation. All outside doors, windows shall be L
adequately protected by ‘sunshade (min.750 mm projection sunshades shall' be provided ~ =~
with drip mould). The area of ventilation shall not be less than as specified / statutory
requirement. Exhaust tan shall be provided in Toilet & battery room areas. 50 mm thick

- R.C.C. jali / ventilators / louvers shall be provided in cellar areas for ventifation.

Acoustic Treatment

Suitable acoustic treatment shall be incorporated in the architectural design to ensure that

the noise generated shall satisly the ambient noise level standard prescribed by the
Pollution Conlrol Board.

Architectural Requirements

Toilets

Toilets shail be provided near work areas, but isolated from main areas. Unless otherwise |
shown in drawings or specified, the dimension of the toilet blocks shall be decided by the
number of sanitary fixtures, which shall be based on number of users in accordance with

1S:1172. Provisions of Factories Act / Local regulatlons with respect number of toilets and
separate toilets for Ladies shall be complied with.

Toilets shall be prowded with alf necessary approved |nd$an Standard fittings. The floor of

“toilet shall have a drop of 15 mm from general tloor level and shall have sutficient slope

towards drain trap. Sufficient natural light and ventilatfon shall be- provided as per
requirement. Unless specified each toilet’shall be provlded with minlmum one W.C. {(water.

- closet), one urinal, one washbasin, towel rail, mirror and liquid soap .container, glass

shelves etc. Westem/Indian style water closets shall be provided as specmed { directed by

the Owner's Engmeer

Ramps

Ramps shall be provided for equ:pment entry Slope shall not be steeper than 1:7, unIeSS‘

‘otherwise specified.

Stairways

All buildings, musl have access to roof by means of stairs / cage ladder. Access to roof
shall be through .stairways for multistoreyed buildings and for single storeyed buildings
which require frequent access. All R.C.C. staircases shall have a minimum stair width of
1200 mm with hand railing on one or both sides as per requirements. Tread and riser shall
be properly maintained fo ensure comfortable climb. The nos. of stairs to be provided shall
be as per statutory requirement / TAC recommendations. All approachable terraces shall
be provided with 1000 hlgh'parapet wall. Non-approachable terraces or terraces where
access is provided by Iadder; only, shall have min. 115 thick, 350 high parapet wali.
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Layouts of plant buildings

The layout of the buildings shall be developed considering the ‘equipment tayout, such as
" electrical panels, mechanical equipment etc. with due consideration for working space,

maintenanca space requirement, statutory clearances, etc. All buildings shall be protected
.with 1000 wide plinth protection all around the building. -

The height ol the buildings shall be provided as:per the statutory requirements and
equipment / crane / mono-rail requirement.

The location, numbers, dimensions and types of access doors, windows / 1olfing shutters
shall be decided based on equipment fayout, ventilation, operational and maintenancﬁ
requirements. Fireproot doors shall be provided. at fire exits with fire rating of 2 hours:
Cable galleries shall be provided with fireproot wall rated for 2 hours.

Generally the building floors shall be 450 mm above the finished ground level of the
respective areas.
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Masonry walls

The external brick wall for the buildings shall be 230 mm thick brick walls and internal
walls 230/115 mm thick as per requirement. The requirement of fire barrier wall between
‘transformers shall be as per Electricity Rules and TAC recommendations but shall not be
‘ess than 350 mm thick. In case walt heights are more than 5 metres, RCC walls shall be
provided and minimum thickness af the same shafl be 230 mm. Internal piasiering shall
be 12 mm thick in mortar 1:4 and external plastering.:shall be 20 mm (in two layers) in
cement montar 1:4 lor 230mm thick brick wall. $+15mm thick brick wall will be plastered with
“"12mm thick cement mortar 1:3. Damp proof coarse 40 mp thick in PCC 1:2:4 using 6 mm .

down stone shall be provided in the external brick walis at grade level. Ceiling plastering
shall be 6mm thick with cement mortar 1:3.

9.3.2_3 Architectural and Finish Specmcation

- The specification furnished below shall be apphcable for archnecmral works as well as for
o o . . . -tinishes 1o concrete sustaces wherever specified.

Minimum size of single shutter door shall be 1200 mm x 2100 mm. For higher widths
_ . . .double shutters shalf be provided. Maximum size’ of double shutter doors shall be
restricted to 2000 mm x 2500 mm beyond which Rolling shutters shall be used.
a. Doors, Windows, Ventilators, Louvers and Rolling Shutters

Steel Door

Double plated flush doors 45 mm thick with 18 gauge pressed steel frames
conforming 10 1S: 4351 and 18 gauge plam steel sheetson both 1aces
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- Fixtures and othet detaxls as per specmcahons

PR

2 Timber Door

//E—Nkwood frames. _
) ol ELE,

m thick solid core teakwood tiush shutters conlormmg to 1S2191 with
ercaal quality teak ply and vision panel for flush doors.
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- 38 mm thick paneled shutters with 15 mm marine board panels (and plastic sheet on
inside face for paneled doors for toilets. Minimum width of toilet doors can be
800 mm.

- Fixtures and other details as per specifications.

Aluminum doors, partitions & windows

- Extruded aluminum box section lor frame and shutier with minimum thickness of
25 mm !

- 4 mm thick plain glass for openable shutters

- & mm thick plain glass for fixed shutters.

- 6.3 mm thick laminated safety glass for fixed glazed partitions.
- Fixtures and other details as per specifications.

Steel Windows / Ventllators

- Steel windows of standard dimensions conforming to 1S:1361.
- 4 mm thick p\ain glass for obenable Shuners

- . 6 .mm‘thick wired élz;ss fon-' fixed shutters.

- 12 mm sq. Mé -safety bars @ 100 mm c/c.

- Hx(urt;s and other details as per specifications.-

Steel Louvers

- Pressed steel louvers from 18 gauge steel sheels .:ind MS rolled channel frame.
- Fixtures and other details as per specifications.

Rolling shutter

- . Shutter made from 18 gauge steel sheejs. Guides 75 mm x 25 mm steel channel.

- Details as per 1S:6248. . .-

b. Floor finlshes )

Indian Patent Stong_(lPS) flooring

- 28 mm thick under bed in PCC 1:2:4 with 10 mr..n downgraded granite stone .chips .

- 12 mm thick topping. One (1) part of metalllc hardener shall be mixed dry with 4 parts
of cement by volume. To this mixture, 6 mm nominal slze stone chips shall be added

in portien’of 1:3 {mixture of hardener & cement : stone chips) by voluime.

Cast-in-situ terrazzo flooring

CC 1:1.5:3 with 10 mm downgraded granite stone chips.

- 25 mm thickw '
(4]

15 mm thicK{erazze-
. h
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- Panel size 1000 mm x 1000 mm with 40 mm x 3 mm thick glass dividing strip.
Precast Terraxzo tiles

- 20-mm thick underbed in PCC 1:1.5:3 with 10 mm down granite stone chips.
- 250 mm x 250 mm x 20 mun files. -

Carborundum tiles

- 29 mm thick underbed in PCC 1:1.5:3 with 10 mm down granite stone chips.
- 250 mm x 250 mm x 20 mm ties.

“Acid Resistant Tiles
- 15 mm thick underbed in cement mortar 1:3.

- Intermediate layers of 3 mm thick bitumen and  mm thick acid proof mortar.

. !
- 25 mm thick acid resislant #les conforming to 15:4457.

* Glazed Tiles

- 15 mm thick underbed in cement mortar 1:3

- Eérmenware glazed files c&do«ning to IS:777.

Ceramlc Flaor Tiles
= 15 mm underbed in cement m;;na: 13

- ~ Ceramic floor tiles (SPARTEK or approved equivalent). V {
- © PVCTiles . . : - : ;

- 37 mm thick underbed in PCC 1:2:4 in areas without false flooring.
To be directly installed over particle board tiles in fz_lls.e' fioor areas.

2 mm thick PVC tiles over false flooring énd 3.02mm in other areas. conforming to
15:345115:3462. .

Epoxy coating

Details as per detailed specification covered in Section BB.&.

- ¢. Rodffinishes

Roof waterproofing with pressed at liles ‘

- peg 1) [p T -
o ThE A P A IR L LAY S YRR VAN TR P TS A T ot 12T 0 Lo 46 UARAR A

-~ "80 mm (min) thick layer of brick jelty kme toncrete 1:2:4. using 20-mm downgraded
‘brick bats. ’

20 mm thick underbed for tiles in cement mortar 1:3 with waterproofing admixture.

: - S - Zcmt% ttles
ey
- ‘ /frf/f’“\ Sl
R _"Z:‘;‘ff;ii;iif:fg’cf:‘!fﬁ%—*‘ 15 | gNen i




oTPC : 760 +50 MW Gas Based CCGT Power Plant
) Tender Enquiry Document for EPC Contract

Roof waterprooting with polymeric membrane
- 40 mm (min) thick screed Yayer in PCC 1:2:4 using 20 mm downgraded brick bals.
- Bituminous polymeric membrane as per specification or approved equivalent.
20 mm thick Ceme;nl mortar 1:3 with chicken mesh over membrane.
Basement damp prooting with polymeric membrane
Bituminous Polymeric membrane or appf;)ved equivalent as per specification.
- Vertical faces protected with 115 mm thick brick wall.
d. Painting
Oil bound distemper.
- One priming coat of cément primer or any cther suitable pnmer as per manufacturer’s
recommendation.
- «.  Two final coats of paint conforming to 1S:428 to obtain even tinish and uniform color.
Synthetic enamel
- One coat of Red oxide zinc chron'aate prmer 25 microns thick.
- Twotinal coats of paint conforming 13:2932 each 25 microns thick.
Acrylic Plastic Emulsion -
- One filler coat with plaster of Paris 3 mm thick. =~~~ . s
- Two coats of suitable primer as per manufacturer's recommendation.
- Two final coats of paint to obtain even finish and uniform calor. _
Waterprootf Cement Paint |
- _One cgaulwf paint as prime.r‘ . . _ .
- Two finish coats of paint to obtain ev;zn finish and uniform color.
White washing / cotor washing
- Three coats of white washing or color wéshlng to obtain a uniform ﬁAnish or shade.
Chlorinated Rubber Paint , -
-~ Two coats of high build chlorinated rubber zinc phosphate primer each 30 microns

thick (for steel surtace). One coat of chlonnated rubber paint (for concrete/masonry
urfaces).

—:.:‘4 s
=X "Fwo‘{mal coats of chlorinated rubber paint each 40 microns thick.
1’1
§g ‘ S-b f}(*f'?h buﬂdiEpoxy paint
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- Two finish coats o epoxy high build paint.
High build Coal Tar Epoxy Paint
: - Two coals of epoxy red oxide zinc phosphate primer each 30 microns thick for (steel
surface). One coat of epoxy sealer (for concrete surface).
- Two finish coats of high build coal tar epoxy paint.
Chemical Resistant Phenolic based enamel
- One coat of red oxide zinc chromate primer 25 microns (for steel surfaces).’
= - One thin coat of chemical resistant pherolic based enamel (for concrete suriaces).
- Two finish final coats of chermical resistant enamel each 25 microns.' .
Acrylic Patyurethane Paint
- Two coats of epoxy, zinc chromate p}imer eéch'as microns thick (for :steel surfaces)
- One coat of epoxf sealer (for concrete surf éces)
.- Twao finish coats of Acrylic Polyurethane paint each 30 microns thick.
e. Underdeck Insulation .
- 40 mm thick bonded mineral wool contormihg_to Group 1 of 1S:8183 with aluminum foil
facing.
f.  Faise Ceiling
E LUXALON 84C or eciuivalent suspended by galv_an'isé_d stud wire hangers.
Particle board tiles 6 mm thick supported by Aluminium Tee runners.
" . g. False Flooring
35 mm thick particle board ltiles 610 mm x 610 mm supported on steel grid and with 2 mm
thick PVC tile topping.
. Base Plate thickness - 10mm !
: Channet Thickness - 2.5mm
; Support Stud diamster - 20mm
i h. Sheeting
i Permanent colour coated sandwiched insulated metal cladding system
1 Troughed zinc - aluminium ailloy coated {both sides) MS sﬁéel having 0.6 mm minimum
’ thickness (or high tensile steet sheet of 0.5 mm minimum thickness) shall be used on
i exlernal face (outer face) of cladding system. Weight of coating shall notde less than
150 gm /sq.m. The outer side {exposed face) shall be permanently colour coated with
P Mgg?oalmg (PVF2) of Dry Film Thickness {DFT) 20 microns (min) over primer. .
ey §g ol emal sheet shall be provided with suitable pre-coating of minimum
: / znﬂc«m\\fu N : J
P . "f alvamzed MS ‘sheel; of minimum 0.6 mm thickness shall be used as in nal
i . i €& -of cladamg‘ system The exposed face shall be permanently ¢ Jbt oaled with
H b .’.'- ] . X/
; e : \\ \ T ¢
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silicon modified polyester paint of DFT 20 microns {min) over primer. Inner face of
extérnal sheel shall be provided with suitable pre-coating of minimum 7 microns. The rate
of galvanization shali not be less than 150 gm /sq .m. ’

The permanent colour coated sheet shall meet the géneral requirements of 1S : 14246 and
shall conform to class 3 for the durability.

inner sheet shall tixed directly to side runners and Z spacers made of atleast 2 mm thick
galvanized steel sheet of grade 375 as per IS : 277. Inner sheet shall be iixed at the rate
nol more than 1.50 m center to center to hold the insulation and external sheeting.

The insulation shall be of bonded mineral wool ot minimum thickness 50 mm conforming
to IS : 8183, having a density of 32 kg / cu.m [or glass wool & 48 kg fcu.m tor rock wool.

Permanent'colour coated (non-Insulated) metal cladding system

Troughed zinc aluminium alloy coated not less than 150 gm/sq.m M.S sheets having 0.6
mm minimum Ithickness (or High tensile steel sheet or 0.5 mm minimum thickness) shall
be used for the cladding system. - The outer side (exposed face) shall be permanently
colour coated with PVF2 paint of minimum DFT 20 microns over primer and the inner side’
(internal face)shall be coated with same paint of minimum DFT 12 microns over primer.
These shall be fixed directly to runners. The sheets shall meet the general requirement of
1S : 14246 and shalt conform to class 3 for the durability.

Flashings, caps, trim closures etc.

All flashings, trim closures, caps etc. required for the metal cladding system shall be made
out of plain sheets having same material- and coating specification as mentioned above
tor the outer face of the sandwiched metal cladding.

Design Criteria - Plimbing and Sanitary Works -
a. - Water Supply -

Materials

- Water supply pipés shall be GI. pipes conforming to 1S:1239 (Part 1), medium grade
and Gl. fittings shall conform to 1S:1239 (Part li).

Isolation valve (up to 50 mm) shafl be of gun metal conforming to 1S:778 (Class ).
Valve pits for gunmetal vatve shall be in brick construction.

Syslem

A water supply connection shall be made from nearby potable water main and the
size of the ssame shall be decided based an fixture units.

Fixture unit value for peak discharge

Type of Fixture Fixture Unit Value
1 Water closet o .

1 Bath ‘ oW

1 Wash Basin . 12

1 Kitchen sink - 112

1 Urinal

Doc. No.6725-GE- spc‘,?ooms Rev| ho‘,
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Betore entering the building, an isolation valve shall be provided on.water supply line.

Flushing Tanks .
" - Provision of flushing lanks for each follet shal be made having Tollowing storage
capacities. - - - -
Fixture Storage Capacity (Litres)
'Per wC i 15
Per Urinal 3 )

b. Sanitary Fixtures

Sanitary fittings shall be of approved brand of the following sizes and sperification.

. Indian Water Closet(IWC) " Qrissa pan of size 580"mm conforming to 15:2556.

European Water Closet (EWC) Conforming to 15:2556 with plastic seats and low

levet PVC Cistern of 15 litres capacity.

- Urinals - - - Flat back halt'shell of size 610'mm x 41D mm x 380
. mm including a pair of 250 mm x 125 mm- white
ceramic foot rest.
“Wash basin - 550 mm x 400 mm conforming 1o 1S:2556 with
- chromium plated bottle trap.

Mirror . - 600 mm x 450 mm x 6 mm bevalled edge mirror

2 "Gass shelve - . 600 mm x 127 mm x 4 mm with chromium plated
’ . brackets.
Towel Rail - 12 mm dia x 457 mm long, chromium plated.

c. Sewerage .

Materials

- Ali horizontal buried soil and waste pipes shall be of stoneware or PVC, socket and
spigot and shall conform to relevant IS,

- All vertical soil, waste and.vent pipes shall be ot PVC conforming to relevant IS.

- Manholes and gully trap chambers shall be in brick construction,

System

- The system shall be designed on the principle of “TWQO PIPE SYSTEM" having two

separate vertical pipes namely Main Soil Pipe (MSP) and Main waste Pipe (MWF)

/ ru;,:\?;\\§ receiving waste from number o( Branch Soil Pnpe., (BSP) and Branch Waste Plpes
‘.’\/r:‘/r.\“‘BWP)

<z~ A BSP either shall have only one WC. 10 be connected to MSP or n shall receive -

HE \ dxscharge from number of urinals to be connected to MSP.
4‘ g f -J\ BWP shall receive wasle from wash basins, baths, sinks, cooler areas, etc.
N
\\ C’:‘ :
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- Floor traps shall be provided to receive waste-from waste pipes of various fixlures
{except from WC. which shall be directly connected to MSP) and at locations where
waste watet is to be drained out. .

- A MSP shall be directly connected to first manhole of an outside sewer.
- A MWP shall be discharged into first manhole through a gully trap.

- Al vertical stacks and- ventilating pipes shall be carried to a height of at least
1.5 meters above parapet and shall be provided with cowl on top.

- Gradient of the sewage piping shall be at least 1:200.
Sizing
The soil and waste pipe diameters shall be based on fixture units as given below:

Fixture Units for Different Sanitary Appiiances

Type of Fixture -.Eixture Unit Value
as Load Factor.

_Water closet, tank-operated 4

Water closet, valve-operated 8 -

Urinal -© . i ‘4 . N -
Showers (group) per head 3

Wash basin ordinary - 1

Kitchen sink, domestic 2

Floor trap 1

Drinking fountain 1/2

Recommended Pipe Sizes for Branches and Main Vertical Pipes (STACKS)

Diameter of pipe Max. Number of Fixture Units that may be

{mm) - connected to )
Any Horizontal One Stack of 3
fixture branch stories in Height
SN or Jintervals
1 2 3 -
30 1 2
40 _ 3 o 4
50 6 . 10
65 ’ 12 . -20
80 _ 20 30
100 160 : 240
150 620 . 960

- Mlnlmum size of BSP recelvmg discharge from WC. shalt be 100 mm up to MSP/first
" manhole. .

.. Minimum size of BWP shall be 80 mm:

T - Minimum size after gn.;_lly trap up to first manhole shall be 100 mm.

: Lol 1 - )
\ Doc. No.6725-GE-SPC-700-0 H \lER indla Part IV, Sectio
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Gradients

- The gradlent ol a horizontal branch shall be such that non-silting & non-scouring
velocity is maintained.

Disposal

- Treated sewage can be used for horticutture. Treated solid wastes can be used as
manure,

934 Design Criteria — Loads & Load Combinations

All structures shail be designed for the most critical combmauons of dead loads, imposed
loads, equipment loads, crane loads, steam piping {static & dynamic) and other piping

loads, wind loads, seismic loads and any other loading conditions which can occur during
the design life of the facility.

s PG e TS AR SR e s S AT S S T B LB et

Design loads shall comply with the requirements of 1S 875 & 1S: 1893 as a minimum,
unless more stringent requirements are specilied herein. The following types of loads shall
be considered in general for the analysis and design of structures and foundations. -

e
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9.3.4.1  Dead Loads (DL)

Dead loads consist of the weights of the structure complete with finishes, fixtures,
‘partitions, wall panels and all equipment of semi-permanent nature including tanks,
partitions, roofing, piping, cable trays, bus ducts etc.

Self-weight of materials may be calculated on the basis of unit weights glven in 1S: 875
(Pan 1). The tollowmg unit weight of material shall be considered for computation ol loads

Materigls . Unit Weight
Plain Cement Concrete ’ 24 kK/m?
Reintarced Cement Concrete S . 25kN/m?
Structural Steel : ’ 78.5 kN/m?
Brick work  ° _ 19 kN/m?
Cement Plaster 21 kN/m?*
" Floor finish : 24 kN

9.3.4.2 Equipment loads (EQL)

Equipment causing heavy concentrated loads shall be considered separately. Loading
data shall be initially estimated from - suppliers’ catalogues or&om similar equipment -
supplied for other projects and the same shall be later. verified based -on certified
‘manutacturer’s drawing. Where both concentrated and -uniform loads cannot act
simultaneously, the structure shall be checked for each condition of loading separalely and  ~
shall be designed for the more critical condition. The loading considered for tanks and -
piping shall include hydraulic test load. Crane girders and supporting columns shall be -
designed for vedical and lateral loads as lurmished by the manufacturer. In the absence of
data from manufacturer, wheel loads are estimated from crane weights and capacity of the

) crane and lateral loads and impact tactors are arrived at based on the recommendations

E furnished in 1S:875. Laydown areas in the turbine and generator halls shall be designed tor

: Wzds resulting from storage of equipment componenls during erection and

, ,Jr)a\ntenance, d such areas shall be identified by permanent marking.

) / /Statlc and aynamsc loads of major equipments shall be based on the manutacturer's data
< oi the °pecmed equapments However, where the uniform floor live load ad j ia‘eiy_'

* FICHTNER India : Part IV, Section 8 &Qn Qﬂg_ -
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accounts for the equipment moving weight, the weight of such equipment as a dead load
shall not be considered e.g. switchgear and control room floors are usually designed for a
live load that includes the equipment weight.

|
While atriving at seismic forces, the equipment loads should be accounted as dead loads.

All equipments, tank and piping design loading shall include hydraulic testing loads.
Weight of equipments, ducts, tanks, pipes, conduits etc. supported by structure shall
include maximum possible loading conditions i.e. flooded material contents and associated
impacts, test loading, anchorage and constraint effects.

Air duct loads shall include weight of insulation, duct attachments, dust accumulauon
loads, seismic or wind whichevef is applicable and other loads as applicable.

Imposed Loads (IL)
General
imposed loads noted below are the general equivalent uniformly distributed loads to

account for equipment/piping/cable tray/erection loads etc. and personnel movement.
Where the actual loads of the equipment exceeds Tt specific areas due to concentration of

_facilities, the same shall be substituted in lieu ¢! the above loads, in which case a nominal

live load of 5 kN/m? shall ‘be considered in the adjaceit areas not covered Dy the
equipment.

Imposed loads in different areas shall include live loads, minor equipment loads, cable
trays, small pipe racks/ hangers, erection loads, operation / maintenance loads etc. The
loads considered shall not be less than that specified in IS : 875 (Part li).

The loads fisted hereunder are minimum live loads for the areas involved. Special use
areas shall be investigated and loads revised upward as necessary. Floors and supporting
miembers which may be subjected to heavy equipment live loads shall be designed on the
basis of the weight of equipment of specifically defined live foads, whichever is greater.

Roots
a. FlatRoot : : 1.5 kN/m? for accessible roofs

' ) 0.75 kN/m? tor non-accessiblé roofs -
b. . Sloped Roof T As per IS : 875

STG, GTG, Switchgear and Control Bulldings

Ground ficor

- General S T 15 kKN/m?

- Un\oadmg bay . i Actual
Mezzanine floor T 10 kN/mM?
Cable spreader rooms R 1 S5kN/m2
Operating floor :

- General - .7 15 kN/m2

- laydown area " : 25 kN/m?

Switchgeat floor _ . 15SkN/m?

Control room 10 KN/m?

ER India
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Battery Roams L : 10 kN/m?
AHU, AC & Ventilation plant floors 1 10kN/m?
PLCC, rélay room: . T 10 KN/m?*
Platform & Stairs ) : SkN/m?
Other tloors . 1 10 kN/m?
Chequered Plate & Grating floors . 5kNIm?

(including opening. covers)

Other Plant Buildings and Areas

G_roupd floor/Operating floor : 10 kN/m?
Switchgear floor T 15kN/m?
Stores ) ) : : 15KN/m2
Control Room - o T 10 kN/m?
Stairs and balconies 25 kN/sqm

The above loads are applicable for slabs & secondary beams 75% of the above load may
be considered for design of columns & loundations as it is unlikely that the entire tributary
area of the slab will be fully loaded at alt levels at the same time.

However, for design of slabs and beams, in addition to the above loads, a live load of
2.5 kN/m? .and concentrated load of 10 kN at the worst location shall be considered in
Operating tioor, Switchgear room & Controt room to cater for hung loads due to piping and

cable trays. Loads due to critical p!pmg shall betaken at actuals and checked for local
effects. .-

A minimum UDL of 1.0 kN/sqm shalt be considered as Hung loads for ventilation & air
conditioning and misceltaneous piping in other floors as applicable. |

For areas not covereﬂ above and for Non-plant buildings, the relevant loadings fumished
in 1S:875 (Part 2) shall govern.

Piping Anchor and Restraint Loads
Piping load shall be as per load plan drawings unless otherwise mentioned.

P:pmg ancher and restraint forces of major piping shall be: obtained from piping analysis
. results, and be considered as live load in the structyre design.

Miscellaneous -

Culverts and allied structures including buried RCC Pxpes shall be designed for IRC Class
“AA" loading and checked tor Class "A’ loading.

Covqrs for trenches & lunnels that are not exposed to vehncular traffic shall be designed

. Doc. No.6725-GE-SPC-700-015)
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For design of walls of basement, trenches, channels etc. below ground, lateral pressure
due to a vértical surcharge of 15 kN/m?2 shall be considered in addition to earth and ground
waler pressure etc. In case of heavy wheel loads, lateral surcharge due to actual wheel
loads shall be substituted. When a portion or whole of the adjacent soil is below free water

surface, computations shall be based on submerged weight of soil plus full hydrostatic
pressure.

Live Loads reduction shall be in accordance with the provisions of IS : 875 & IS : 1893.
Crane Loads (CRL)

Crane girders and supporting columns shall be des»gned for vertical and horizontal forces
(including impact forces) as per crane vendor's data. All lifting beams and monorails shall
have their design loads increased for Impact tactor as mentioned hereinafter.

Loads including impact factor for cranes, hoists and elevators shall be taken as per

1S:875 (Pant 2).

Wind loads (WL) . ‘

Wind load shalt be in accordance with 1S:875 (Pan‘3) The wind shall be assumed to blow
in any direction and most unfavorable condition shall be considered.

Basic Wind Speed - - 55 mls
Risk Coetfficient (k1 1actor) A - 1.08 {for plant structures)
) - 1.0 (for non-plant buildings)
Terrain Category for k2 tactor- - Category 2
Topography (k3) factor - 1

The externat/ mternal pressure co-efficients shafl be as per respective clauses of IS 875
(Pan-3)

In design ot structures, wind force on equipments supported on frame including all fixtures,
plping, staircases, ladders, handrails etc. shall also be considered.

Selsmic foad (SL)

. Seismic loads shall be-in aécordanée with. IS:1693-2002. corresponding to Zone - V. The

tollowing factors as pef the code shall be considered 1o arrive at the seismic loads.

Zone tactor (2) . 0.36

_ Importance factor (1) - 1.5 for power plant bufldings

- " 1.0 for other non- plant buildings

+

Response Reduction Factor (R) 3 for RCC Structures

4 for Steel structures (for both moment
connected and braced frames) -

Shear enhancement as per Clause 7.8.2 of 1S: 1893-2002 shall be considered. Seismic

analysis shall be carried out by Response Spectrum method for critical structures like STG

building, GTG Bullding, CW Pump House etc. and structures more than one storey high. C
Single s\orey buildings / structures may be analysed:by equivalent static Ioa‘d method.

Seismic loads for structures not covered in 1S : 1893-2002 shau be evaluated based on
1984 version of the code ) .

Dynamic increment “,‘ : earth ﬁfésé’ure due- to Seismic Loads shall be
evaluated using IS /4893

RS
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9347 Earth Pressure

iy

l
Earth pressure for design of underground structures shall be -based on co-efficient of

-active earth pressure and earth pressure at rest for camﬂever and propped cartilever / two
way supported walls respecively. -

83438 Load Combmanons

The individual members of the structures stall be designed for worst combination of forces

such zs bending moment, axial force, shear force and torsion. ) N
‘Wind load and Earthquakedoad shall be assumed not 1o act simultaneously. The effect ot
both the forces shall be considered separately in each dicection {along and across).

Building / Structures

The following are the genesral ioad combinafions to be consxdered for-analysis pi buildings
/ slructures. \

DL+ EQL .
DL+ IL + EQL T
DL+ 1L + EQL + CRL1

DL+ WLI

DL +WL2

DL+ 1L + EQL + CRLY + WL

DL+IL + EQL + CRL1+ W12

DL +05I1L + EQL + CRL2 + SL1

DL+0O5SIL + EQL+CRL2+SL2
— Where

DL  =Deadload .
L  =Imposed Load . o ’ -
“EQL = Equipment Load )
CRL1 = Grane Load with ied weight and.surge load {including impact)
CRL2 = Crane Load without ifted weight.
WL1  =Wind Load from ie& o right e
‘WL2 = Wind Load {rom right to left ‘
SLY - = Seismic Load from keft lo right : }
Sl2 = Seismic Load from sght to left

TR R TRT ST o ST A YRGS NC ST

‘Note

i f . .. 1. i equipment load is taken al actisals, live load of 5 kN/m2 only shalt be-considered.
o : :

L N 2.

Equipment loads, shak not be considered as a part of DL for checking the stability of
the structure.

o " 3. 03 times DL shall be considered for checking stablity.

LT
.“‘

Wind load and Seismi lsad shall be assumed not.fo act simultaneously. The effect cf

: _ both the forces shall be considered separately m each direction (ﬁansverse and
P ““longitudinat).

Far buildings with Gl shee
. - . DL+IL

DL+WL1

DL +WL2

.
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Underground Structures

Following loading condmons shall be considered in addition to the loading from super
structure for the design of substructure of pump house, channeis, sumps, tanks,
reservoirs, trenches and other underground structures.

a. Only fiquid pressure ffom inside and no earth pressure & ground water pressure and
surcharge pressure from outside (applmble only ta structures which are liable to be
filied up with water or any omer liquid).

b. Eanh pressure, surcharge pressure and ground water pressure from outside and no
water or liquid pressure from inside.

¢. Base slab ot the sump shall be designed for the condition of different combinations of
pump sumps being empty during maintenance stages with maximum ground water
table.. Intermediate dividing piers ot pump sumps and partition walls in channel be

designed conssderlng water on one side only and the other side bemg empty for
maintenance.

Note : | : : ..

a. Liquid pressure and surcharge load shall include Seismic effects also as applicab!é.

b. The underground structures shall be checked for buoyancy due to ground water
pressure during consiruction phase (without superstructure loads).

9.3.4.9  Loading Criteria for Pipe and Cable Rack Structures

a. Design Loads
_Loads due 1o self-weight of piping, insulation, valves etc. and the self-weight of structures

constitute the Dead Loads. In the absence of exact loading, general uniformly distributed
loading as indicated below shall be consldered depending on the pipe size and spacing.

Category ’ udi Equivalent Pipe Size

Light . 1.5kN/m? 150 mm dia, schedule 40 @ 250 C/C
Medium - 2.0 kN/m? 200 mm dia, schedule 30 @ 300 C/C
Heavy . 3.0 kN/m? 250 mm dia, schedule 20 @ 300 C/C

in case larger size pipes are supporied, additional point loads shall be considered in
addition to the above loads.

- Cabie~tray ioads: shail be taken as 100 Kg/m per ﬁyef for 600 mm wide tray and"

proportionately for other sizes. Cable tray supports shall be generally provided at 1.5 m
cle, -

The above loads shall be compared with actuaf piping and cable tray loads and highest
joads shall be considered for final design. -

The main beams shall be designed to cater for 100% of UDL indicated above, unless

_intermediate beams are provided, in which case, the load on the main beam can be
reduced by 20%.

The intermediate beams and' longitudinal beams shall be designed -for 25% of UDL, \
provided pipes are supported only on main beams. In addition the longitudinal beam shall
be designed for the reacilo: the intermediate beam and concentrated load du
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9.3.4.10

8.35

8351

9352

_ shielded trame respectively.

“Unless otherwise specﬂ;ed lridion/temperatme'loads shau-be taken as 15% of the

‘vertical load and assumed ta act on the main beams'as UDL, in a direction parallet to the
pipes, and perpendicular 10 the pipes as concentrated load apphedal the beam level. Both
transverse and longitudinal riction shall be considered together.

Anchor farces shall be as per piping layout and pipe stress analysis. All anthors shall be
located on the main ransverse beams only.

Wind force acling on the rack frames shall be estmaled based.on the wind pressure
arrived at from the design wind speed and force coefficients for windward trame and

b. Load Combinaﬁons .

The lollowing load combinations shail be considered for Pipe Racks

DL+FL AL ) ' )
DL+ FL + AL + WL . .
DL +WL .

Where,

DL = Dead Load
FL = Friction Load
AL = Anchor Load

In case Seismic-Load (SU) is govemmg, WL shall be substisted with SL in the above
combinations. ’

:lncrease in Alowable Stresses

Appropriate increase in allowable stresses as per applicable 1S Codes shall be considered

under wind / seismic loading if design is carried out by Elastic/Working Stress method. 1

Limit State method of design is used, partial salety lactors/load {actors shali be applied to
the loads as per relevamt IS Codes.

Design Criteria -~ Reinforced Concrete Structures and. Foundations

General !

All structures, building foundations, machines / equipment foundations, water retaining
structures, trenches, pits ete. shall be designed as per retevant IS Cedes ingeneral.

All designs of RCC structures shall be carried out by limit state method as per 1S456
unless usg of working stress method is specdmlly mentioned.. Design strength of
materials and design loads shal be calculated using appropriate pamal salely faclors over

characieristic strength and- characteristic loads as per 15:456. For reinforcement detailing
1S:5525 and SP:34 shall be foliowed.

The wall$ of Tiquid retaining structures shall be provided with reinforcement on both faces
for sections 200 mm or mora, even if not required from design tonsideration.

Increase In Stresses

nd-{tisgismic) are combined with those due to other loads, the
M}rapd\\(emforcemem steel may be increased by.33.33% in
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Where the bearing pressure on soil due to wind load alone is less than 25% ot that due 1o
dead load and imposed load, it may be neglected in design. Where this exceeds 25%,
foundation may be so proportioned that the pressure due to combine effect of dead load,
imposed load and wind load does not exceed the allowable bearing pressure by more than
25%. When seismic loads ase incdluded, the permissible increase in allowable bearing
pressure shall be as per 1S:1893.

Appropriate increase in allowable stresses as per applicable IS Codes shall be considered
under wind / seismic loading it design is carried out by Elastic’/Working Stress method. If
Limit State method of design is used, partial satety factors/load factors shall be applied to

the loads as per relevant IS Codes. The above references are only guide lines and not
limiting criteria.

9353  Foundation

a. General.

The foundation type and depth shall be decided based on the final soif investigation to be
carried out by the EPC Contractor and recommendations-based on the same. Minimum
depth of toundatlon shall be 750mm below the natural ground level.

Settlement criteria for shahow foundaﬂons shall be generally as tollows, or more stringent
as per specific equipment requirement & differential settlement criteria.

- 25 mm for plant buildings and structures.

- 40 mm for non-plant buildings and structures.

- 150 mm for steel storage tank foundations (lloating roof}
- 200 mm for steel storage tank foundations (fixed roof)

Settlement criteria for pile foundation shall be as per 1S:22311. - ) T

75 mm thick lean concrete 1:4:8 shall be provided below tootlngs. base slab etc. as

mudmat. For water retaining structures mud mat shall be ot mix. 1:3:6 and minimum 100
mm in thickness.

The Factors of safety for stability of foundaﬂon and underground structures shall be as per -
1S: 456& IS: 3370. ) ) :

Addmonal depth of excavauon shall be filled up wnh PCC 1:5:10.

Piles shall be checked for vertical and lateral loads. Vertical load capacity shall be
calculated based on soit bearing capacity (as per 1S:2911) and structural capacity. Lateral
capacity shall be evaluated based on horizontal sub-grade reaction approach as per IS :

2911. Structural design of pile shall consider the worst loading (minimum vertical load and
maximum moment due {o design lateral loads or maximum vertical load capacity
combined with maximum moment capacity). Structural load capacity of piles shall be
evaluated based on limit state method. The structural capacity shall be calculated for

working as wel as test piles (load factor for test plle shall be equal to the ratio of test load
to design load).-

b. Foundations for Vibraling Machinery

Design of foundations for vibratory Equipment such as GTG, STG, Boiter feed pumps etc.
shall be done in accordance with 1S2974 and they shall be Isolated from other foundations
for vibration control. To avoid resonance, natural frequencies o! the foundatlons shall be
kept at least 20% away from the operating frequency and amplitudes shalt be kept within
the a||owab|e limits respective equipiment manufacturer or in absence o
t spacified in the IS Codes/DIN Codes, i E PO
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9354

The design of machine / equipment foundation shall be as per 1S 1 456 and IS : 2974

All block foundations resting on soil shall be analysed considering dynamic properties of
soil. The mass of the RCC block shail not be less than the three times the mass of the
machine. Dynamic analysis shall be carried out to calculate natural frequencies in alt the
modes incliding coupled medes and to calculate vibration amplitudes. Frequency and
amplitude criteria as laid down by the relevant codes and / or machine manufacturers shall
be satislied. Minimum reinforcement shall be governed by 1S:2974 and 1S : 456.

For the foundations supporting minor equipments weighing less than cne ton or if the
mass of the rotaling parts is less than one-hundredth of the mass of the foundation, no

" dynamic analysis is necessary. However, it such minor equipment is to be supported on

building struclures, floors elc. suitable vibration isolation shall be provided by means of

springs, neoprene pads efc. and such vibration isolation system shall be designed
suitably.

Al such foundations shall be separated from adjcining part of building and other
foundations. Joints at floor / slab shall be suitably sealed. All appendages to such
foundations shall be reintor¢ed suitably to ensure integral-action.

c. Foundation tor Chimney

The-stability of the foundation as a whole shal be investigated and weight of foundation
shall be so proportioned that.the least resisting moment shall be not less than 1.5 times

" the maximum overturning moment due to dead load ard Wwind load / seismic load in shell

alone case and 2.0 for the completed chxmney Foundation shall be in the form of rigid
mat. -

No increase in bearing capacity or in stress shall be allowkd for wind loads.

Concrete

For structural concrete items, Ordinary Portland cement (43 Grade) coniorr-ning to 1S:8112

shall be used for superstructure. Type of cement lor substruclures shall be decided based
on the final Soil Investigation Report.

All structural concrete shall be made dense and nonporous with water cement ratio not
exceeding 0.45. Plasticizers shalfl be used if required, to maintain the required slump.

The tollowing grades of concrete as per 15:456 shall be adopted for the type of structures
noted against each. - ; .

M20 - Lightly loaded structures, Grade sfab, paving, drain, pipe trenches, cable ‘
trenches, culverts, roads, elc. - 5

‘M25 - * All structural elements above and below ground-level
M30 - For GTG, 8TG, Chimney foundations and water retaining struclures
M30 - Precast concreté

Mudmat below tank foundations

Plain Concrete Footing, base slab of drains.
Fill concrete.

,LJ
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Minimum cement content for ditterent grades of concrete shall be as follows, unless more
stringent requirements are specified in the relevant codes.

M20 : - 360 kg/m3
M25 - 400 kg/m3
1:3:6 - 216 kg/m3
1:4:8 - 165 kg/m3
15110 - 130 kg/m3

9.3.5.5 Reinforcements
High yield strength deformed bars conforming to IS 1786 shalt be used for reintorcement.

9.3.5.6 Minimum Thickness of Structural Elements

The folfowing minimum thickness shall be foflowed :

a. Suspended floor slab / roof slab / walkways / - 106 mm
canopy slabs etc. - .
b. Ground floor slab’{non - suspended) - 150.mm
c. Water Retaining Slab / Walls - 150 mm
d. Cable/ Pipe Trenches/ Underground pit/ - - 100 mm
L aunder walls ard base slab .
e. Al footings (including raft foundations) - 250 mm
{.  Tapered footings - 150 mm
. . . {Min. at edges)
9. Parapets/ Chajjas - 75 mm '
h. Precast louvers/fins . - 50 mm
i.  Precast tr?nch cover slabs / floor slabs - 75 mm
louvers
j-  Precast beams - . .- ‘150 mm
k. Paving o - " 150 mm
. Basement walls and base slab - 150 mm
9.3.5.7 Minimum Cover to Reintorcement
Clear cover to reinforcement shall be as follows:
Top {mm) Bottom (mm)  Sides (mm)
Footings (Raft and Isctated) 50 75 50
Grade beam ) . 40 40 40
Grade slab ) - 25 25 ° 25
Columns & Pedestals 50 - - 50
Beams above ground level a5 35 35
Lintel beams (Size < 300 x 300) —25 25 25 -
Block toundatlon including ’
GTG/STG foundation S0 100 50
Slabs & staircases 25 25 25
Cable trenches - .
Base slab 20 35 35
Roof slab - - 15 - 35 35
Walls 20 35 35 .
Liquid fetalning Structures - . T : T
Base raft 40 40 40
Side Walls (Water tace) 30 - <30
Side Walls (Soit face) 50 ©- ‘ 50
Precast Units 15 25 20
Surface Drains (Base }la 25 25

RN B r

N
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9.3.5.8

9.35.9

9.3.5.10

Minimum Cover for Foundation Bolts, Base Plates and Pockets

a. Clear distance from the edge of the base plate / base {rame to the outer edge of the
pedestal shall be minimum 50 mm.

b. Clear distance from the face of pocket to the outer edge of the pedestal / foundation
shall be 75 mm.

c. Clear distance from the edge of the sleeve or anchor plate to the edge of pe:deslal
shall be 75 mm. :

- Minimum Helghts tor Pedestals of Steel Columns

Pedestals to Steel columns tor building struclures

Top of RCC foundations (pedestals) shall normally be kep! at a height of 300 mm above
the floof level. - ) -

Other Pedestals and Foundations

i.  Stair and ladder pedestal - 200 mm above the finished floor level
ii. Equipmentin open area - as required (300 mm min.}
iil. Equipmentin covered area - as fequired (150 mim min.)

iv.  Structures / equipment supplied
by vendors minimum as specified abave

as per vendor's data subject to

In case the top of pedestal is kept al a lower level so that the column base plates together
with gussets and stiffeners remain below finished floor level (FFL), the column bases as
well as column sections shall be encased in concrete above FFL as per following:

i." Open area g . - 300 mm above FPUFGL, whichever is
higher. _
i. Covered area - _152) mm.above the finish floor level

FPL = Finished Paved Level
FGL = Finished Grade Level

Grouting

Cement montar (1:1 or 1:2) grout with nosn-skrink additive shall be used for grouting below
base plate of columns. For grouting of base of maching foundation, high strength ready

‘mixed non shrink-groqt of approved brand (approved by OEM and Owner's Engineer) shall

be used.

Crushing> strength of the grout shall generaily pe one grade higher than the base concrete.

Minimum: grade of grout shall be M3

-Nominal thickness of grouting shall be alleast 50 mm for building columns and pedestals

of major equipments. For secondary posts, stair and ladder base elc. grouting shall not be
less than 25 mm thick,

" Deflectlon Criteria
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9.3.5.13

9.3.6

9.3.6.1

9.3.6.2
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i.  The final deflection due to all loads including effects of temperature, creep, and
* shrinkage, measured trom as cast level of the supports of fioors, roofs & all other
horizontal members shall not exceed span/250.

it. ~ The dellection including effects of temperature, creep & shrinkage cccuriing alter

(e vifE) 'H
erection of partitions and the application ot hmshes shall not exceed sparv350 or
20mm whichever is less. -

{

Under transient wind load the lateral sway at the top should not exceed H/500, where H is
the total height of the building. -

The maximum horizontal relative disptacement due to seismic forces between two
‘successive floors shall not exceed 0.004 times the difference in level between these ﬂoqrs.

Ductile detailing

Ductite detaifing in accordance with 1S : 13920 shall be adopted for superstrudure and
substructure-of all RCC buildings / structures.

Water Retaining Structures / Basements

Water Retaining structures shall be designed as uncracked sections by working stress
method as_per IS : 3370. -

Dry basements for which external water proofing is not provided and subjécted to ground

water pressure from outside may be designed in accordance with the recommendations of
1S:456. Crack width shall be restricted to 8.1 mm.

Mmumum thickness of structural elements for water retamlng structure with two Iayers of
reinforcement shall be 200 mm,
Design Criteria - Steel Structures

Framlr_\g

All steel tramedjstructures shall generally be of rigld frame in the generally transverse

direction and braced frame in the Iongnudlnat direction with bracing confined to selected
bays.

Lateral forces shall be resisted by stitt jointed moment connections in rigid frame design.

The column bases shall generally be fixed to concrete pedestal / cofumn by- providing
moment resistant base detail.

’ Desl-gn Methodology

The design of steel structurés shall be done by working stress ‘method in accordance with
the provisions ol 1S : 800 and other relevant IS codes as applicable to specific structures.

Crane gantry girders shall be a rolled section with flange plate and or welded construction
with bearing and intermediate stiffeners. Crane girder shall be designed as simply
supported and of single span length,

Permissible stresses tor ﬁjﬁerenL mbers shall be allowed to exceed by 33-1/3% under

wind and seismic col dﬂﬁ)f\s: - Howe ermissible stresses in bolts and welds shall be
allowed to exceed :le 4 25%0nfy\ '/gs'&‘
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For design which requires the use of the m‘mimim\ column toad (such as, uplift on anchor

bolts, column axiat tension etc.) 90% of Dead Load akmg with uplilt forces it applicable
shall be considered.

ot

e

g

Base plates shall be placed on foundation pedestal with grouting. For large base piates
necessary grout holes shall be provided. Generally anchor bolts for fastening steel
columns on foundafion shall be embedded in loundation- during concreting itsell using
suitable femplales for comect paositioning. No anchor pockets in foundation shall be
allowed for anchor bolts in tension. Design of base plates shall be based on design

pressure on foundation, which shall not exceed the appropriate bearing values given in IS
1 456

‘
v

: The total horizontal shear force at the base of column is transferred to the column
- pedestals through friction between the base plate and the grout. A co-efficient of friction of
0.30 shafl be used in conjunction with the minimum column load, as defined above. if the
horizontal shear force exceeds the {rictional resisiance force shear may.be transmitted
through bolts or shear keys. f the column is subjected to a net uplift ioad, the tolal force
shall then be transmitted through shear bars / shear keys welded to the base plate.
Necessary recesses shall be kept in the foundation concrete Yor shear lugs. ~

Angle sections shall not be used as flexural members except for roof trusses, purlins, side
girts and walkway runners,

PiAmin b Fd o (00 50 iR i e e bidbighd

For axially loaded members in framework, minimum angle section to be used shail be
ISA 50x 50 x 6.

End connections for rolled beams, buill-up beams elc. shall be designed for a minimum of
75% of their shear capacity and 100% of moment capacity (for momenl connection).

Moments shall be considered for design of columns arising due to eccentricity of fioor

beam connections with column. Minimum eccemncmes on column shall be constdered as
per iS: 800.

3
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. For edge protection alround cutouts / openings in floor slabs. Mihx’mum_ angle section to be
) used shall be ISA 50 x'50 x 6 with suitable anchor lugs,

Toe guards shall have a minimum depth of 100'mm and a minimum thickness of 6 mm.

Hand raiting shall be of hot dip galvanized construction gut of 32 mm NB pipes of medium
class conforming to 1S:1161 with threaded ends and necessary bends, tees, elbows,
sockets etc. Hand railing shall be 1000 mm high with two horizontal rails one at 500 mm

and another at 1Q00 mm above the basa level-along wnh vertical posts spaced at not more
than 1500 mm centres,

Where floor beams form part of the vertical bracing system, additional loads from floor
beams transferred to bracing shall be taken into consideration in the design.

Minimum width ot steel staircase shall be 1000 mm. Msmmum width of treads without
nosing shall be 250 mm. Maximum height of riser st} be 200 mm and they shall be
limited to 16 per flight. Staircases shall be provided with hand railing. Staircase step shall

be made out of chequered pfate or gratings of presswelded construction designed for a
live load of 500 Kg/Sgm.

P RN

For any structural minimum of 2 nos. 16 mm dia black bolts shall be used
_for permanent bblfed confies: d 1 no. 16 mm dia erection bolt for site welded

connections. /7 ‘(" o - :
EOAN

-

Y

All foundatio gq ts sh#{,?\;r@vfd’eﬁ ?gith one nut and one locknut.
\ - ': ¥ 1

o2 PO;,,
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Base plate arrangements of all struclural steel columns in buildings shall be so provided
that the entire base assembly is below finished floor level. The base plate assembly shall

be suitably encased in RCC. For open structures, base plate shall be rest on RCC
pedeslals which are 300 mm above finished ground level

All grouting work below stanchions / bases of equipment shall be wnh branded premtxed

non-shrink free flow grout of approved manufacture which shall have a minimum crushing
strength of 450 Kg/cm.Sq.-at 28 days. .

Minimum thickness of color coated Gl sheels to be provided as roofing and cladding shali
be 0.5 mm Minimum slope ot calor coated Gl sheet roofs shall be 10 degrees.

9.3.6.3  Materials

Structural steel shall contorm to IS : 2062.

Chequered plates shall conform to 1S ; 3502. Pipes for handrail shall be as per medium
grade of IS : 1164. Crane rails and transtormer track rails shall conform 10 IS : 3443,

9.3.6.4 Connections

Generally all shop and fleld connections shall be welded except for field connections.-All
moment connectiens, it bolied shall be of High strength triction grip bolts. Shear and other
minor connections, if bolted may be made with mild Steel / High strength bearing bolts.

IS : 816 and IS : 9595 shall be followed for welding of structures. ‘Electrodes of approved
makes shall be used.

For high strength triction grip (HSFG) bolt connections, 1S:4000 shall be followed. High
strength friction grip bolts shall be of propenty ciass 8.8 and shall conform to IS : 3757 and

shall not be less than 20 mm in diameter. High strength bolts shall be }nstalled as bearing
' type joint except where loads are reversib!e

All other (other than HSFG) bolted connecﬂons shall have bolts of minimum 16 mm dia.
The connections of stairs and hand railing shall be made with.16 mm diameter threaded

tasteners coniormmg oIS : 1363 Erection balts shall be black bolts of minimum 16 mm
dia.

All bolts and nuts have property class‘eomﬁatﬂile o each other. Balts carrying dynamic or
fluctuating loads and those in direct terision shall be provided with an additional-double colt
helical spring washer conforming to IS: 6755.

Where a stee! beam or member is to be cennected-on RCC structure, it shall be
connected using an inser plate and preferably through shear conneclion.

For.crane girders, full penevation of weld beMeen web plale and top flange shall be
ensured.

The working point of the bracmg connection shall be the centre of column and girder to
. which it connects, where practlcal The connections 6 qusset plates to calumn and girders
shall be made ta include provisions for eccentricity in connection. The double angle back-
to-back with gusset plates in between shall not be used In dust-laden areas. Where double
angles are not adequate, beam sections wnh web in the plane of bracing aré to be used.

Horizontal bracings shall be angle / tee sectlon Iocated at the bottom of framing beams.
Field welding ot bracing at the underside of beam as required to meet slenderness
requirement of bracing member shall be indicated on the drawings. Horizontal bracing
shall be arranged to a\fglra i o the beams at columns locations.

Intermittent weldmg/sha no&be-pez '31“

Ooc. No.6725-GE-SPC-700-015, Hé?
)‘1
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9.3.6.5

9.3.6.6

9.3.6.7

Tender Enquiry Document for EPC Contract

Permissible Deflections

The permissible deflection of various steel members under normal foading conditions shali
be as specified below. For calculation of deflections in structires and individual members
dynamic effects shall not be considered, unless specified otherwise, Also, no increase in
deflection limits shall be allowed when wind or seismic loads are acting concurrent with
normal loading conditions. .

Vertical Defleclion
Beam and Girders : Span/ 325 or 20 mm whichever is lesser.

For crane gantries or any-member subjected to werking loads, the maximum deflection
under dead load and live load excluding impact shall not exceed the following values:

For manually operaled cranes &

monorails ~ ¢ Span/500
- For EOT Cranes < 50T - i Span /750
For EOT Cranes > 50T " Span/1000

Horizontal deflections
Columns T 11325 of height

Crane Supporting Columns . 1/1000 of height for
: horizontal surge load.

The maximum horizontal relative displacement due to seismic forces between two
successive floors shalf not exceed 0.004 times the ditlerence in level between these floors.

_Minimum Thickness

The minimum thickness of various components of a structure and hot rolled sections shall
be as tollows. The minimum thickness of rolled shapes shall mean flange thickness

Tegardless of web thickness. Structural steel members exposed to marked corrosive

environment shall be increased suitably in thickness or suitably protected otherwise as per
good practice and sound engineering judgment in each instance. .

a. Trusses, purlins; girts and bracing o amm.

b. Columns and beams : 8 mm

c. Gussets : 8 mm

d. Slifleners ©~ . : 8 mm

e. Base plates : 10 mm & above

f.  Chequered plates i : 6 mm o/p & above

g. Grating flats o . : 5mm -

h.  Mimmoum thickness of suctural members, other than gratings and chequered plate,

directly exposed to weather and inaccessible for painting and maintenance shall be
8 mm.

Minimum sizes

The flange fting roof sheeling énd walf clad'ding shall not be less
than 50 m : . -

, AW
Width of/st section cohnected 10 other member shall be at least 50 mm.

MKTG. j—#
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9.3.6.8

9.3.69

9.3.6.10

9.3.7

9.3.71

9.3.7.2

Slenderness and Depth Ratio

The slenderness ratio ot main members in tension, compression or bending shall be in
accardance with IS : 800.

The following limiting ratios of depth to span shall be considesed as general guide.

a. Truss | 110
b. Rolled beams and girders tor ordinary 1/24
floars and rafters
c. Supponting tloor beams for vibrating LTALS
" machinery / equipments
d. Roof purlins and gids 1/45
e. Gable columns 1/30

Painting and Corrosion Protection Measures

Structura!l steel shall be painted after sand blasting as per specification.

For galvamsed structures, rate of zinc coating shall be not less than 0.710 kg/m?, unless
mentioned o't‘erw‘se

Design Criteria for Switchyard Structures and Electrical Gantries

The tower structures in the switchyard shall be desngned as per the recommendations of
15:802.

Diagonal windfinclined wind shall be considered lor Isolated self supporting structures like
lighting and lightning masts and poles only. Other structures which are interconnected

.either by beams or rigid bases need not be analyzed tor Inclined wind loading.

Shont curcuxt forces shall be considered lor Ihe structural anatys‘s of tower/structures.

Switchyard struclures shall be galvanized.
Design Criteria — Outdoor Facllities

Roads

All foads shafl be weil designed Bltumen topped Roads. Berms shall be minimum 1m
wide. Hed murcum, minimum 150 mm thick shall be provided for Berms.

The crown of the road shall be minimum 150 mm above FGL. The final ﬁnished‘ roads

shall have a camber of 1 in 60. Camber on top of compacted crushed stone soling surface
shall be 1in 40. :

Wherever drains or other underground facilities cross the roads, toncrete pipe culverts of
class NP3 or RCQ box culveris shall be provided.

Roads shall .be provided - wnh kerb stones and the same shall be pamted as per
specmcatlons {

Drainage

Surface drainage system shall be designed based on a rainfall Intensity specified

Qn(, (_I'r
coefficients for paved areas and-unpaved areas shall be assumed to be 0 x{nd’ o 6‘“ -
) /,; - §

respectively,

Doc. No.6725-GE-SPC-700-045, Rav. AQ
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93.7.3

9.3.7.4

A network of open drains shall be provided to carry surface run off which would run along
the sides of roads and lead 1o the nearest natural drain surrounding the plot.

Buildings- shall be provided with plinth pralection all around, sloped towards side drains.
The side drains shall be connected (G the imain drains on either side of the roads.

For pipe drains, concrete pipe of class NP2 conforming to 1S : 458 shall be used. Howgver
for road crossing, class NP3 pipe shall be used. |f sutfi i:nt clearance cannot be provided
between the top of pipe and road 1op, the pipes shall be éncased in RCC.

The maximum velocity of drain shall be limited 10 2.4m /sec and 1.8m /sec for pipe drains

" and open drains respectively. However a minimum self-cleansing velocity shall not be less

than 0.6m/sec.

For process drains, catch pits shall be provided at the source locations and they shall be
interconnected by buried RCC pipelines and connected to oily water system.

No bends and branches shall be allowed in underground pipes. Where change of direction

and/or branches are required manholes shall be provided. Distance between Manholes
shall not exceed 30m. | L

Acid cleaning water shail nol be discharged into the slorm water drains.

Sewerage System

The sanitary sewage system shall be conveyed through underground pipelines by gravity
and designed accordingly. Manholes shall be provided at all bends, intersection and in
straight stretches more than 30 m long. Sanitary system within the buildings shall be
provided as per standards and connected to sanitary disposal system specified elsewhere.

Sewers shall be designed for a minimum self clearing velocity ot 0.75 m / sec. Maximum
velocity shall not exceed 2.4 m/sec.

Oily Water/Waste Water System

A Network of drains consisting of PVC pipes within the buildings and stoneware pipes
oulside (encased in concrele as required) shall be provided to convey oily water /. wasle
waler from the various buildings, transformer outlets, ete. The drains shall discharge inta

one or more: ojl waler separators. The clear water trom the oil water separator shall be let
oft into the Central Monitoring Basin.

Doc. Na.6725-GE-SPC-700-015, Rev. RO
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9.4

9.4.1

9.4.2

Tender Enquiry Document tar EPC Contract

SPECIFIC TECHhilCAL REQUIREMENTS AND FUNCTIONAL REQUIREMENTS

Topographical/ Contour Survey

A contour_ survey has aiready been carried out in the Power Plant area and the existing
contour lines are shown in drawing enclosed with Tender Documents. Based on the
prefiminary data of topographical survey, the proposed plot for power plant has an
undulating terrain with the ground fevels variation from (+) 30.00 m to (+) 17.50 m above
mean sea level. The ground Jevel follows abrupl variation in elevation of levels through

.out the area. The data furnished is for bidding purpase only and it is the Contractor's -

respansibility to verify the data by carrying out an independent survey after award of work.

No time or price implication shall be admissible due to likely variation in site Contours from
those furnished in the tender.

For the survey to be carried out by the Contractor, the benchmarks shall be transferred
from the nearest permanent benchmark to be ldentified by the Owner's Engineer. Survey
shalt also be carried out by the Contractor in the river water and effluent discharge pipeline
routes and the River Water Intake area. Spot levels shall be taken at 10 fo 15 meter
intervals and. the contour lines shall be drawn for every 0.25 meter contour intervals.
Pipeline survey shall be carried, out over a corridor of -10.0 m width along the proposed

route with spot levets taken at 25 metre intervals and’ across at 5.0 melre intervals at the
25 metre intersectian points.

The scope a!so Includes providing grid piltars 300 mm x 300 mm x 600 mm in pre-cast
concrete of grade M15 at 200 m intervals with theodofite points marked on embedded
plates, throughout the entire project area. The co-ordinates & levels shall be elched &
painted ‘with indelible ink. The foundation for the pillars shall be suitable for the soil
condition but not less than 1.0 m deep.

1
Geo-Technical Investigation

Prehmnnary Soil Investigalion has been carried out in the Power Plant Area. Copy of the
same is attached to the tender. This is intended to give an idea of the soil conditions
prevailing at site. However, a detalled Soil Investigation shall be carried out by the
contractor {o verify the data provsded and to finalise the foundation concept and type of.
foundations. Any variation in soll conditions and foundation parameters from those

_indicated in tender documents shall be incorporated In lhe final design without any cost or

time implication.

The investigation shall cover sufficiert.no. of bore holes in each area to get a longitudinal
section oi the soil profile, cone penetration tests and laboratory tests to obtain the
engineering propertles of soil including dynamic properties.for areas where GTG, STG,
Boiler Feed Pumps ‘efc are to be located. Wherever the structures are to be supporied on
piles, the boreholes shall extend upto hard rock. The investigation and report shall be In
line with the technical specification for sail lnvestigaﬁon covered In Section 8.5.

Prefiminary Soil Investigation Indicates the presence of medium stiff to stiff smy clay in the

top stratum of depth varying from' 4 10 6 metras from the existing ground avel. This is

foilowed by dense to very dense dayey sifty sand layer till about 20 metres from ground
tevel. Based on the above shallow spread foundation may be feaslble for auxiliary
buildings / structures and non-ptant buddmgs STG & GTG foundations, major equipment
foundations and chimney may require pile foundations to limit settlement to allowable
units, /;:-—-——.:\\

Ground v;{ térta le~leve1§ﬂau\pe taken at 2.0 melres from finished ground level or higher
as per hnai so‘)l mvesnganomepon for dasign of underground: slructures

& ,FICHTNER India Part IV, Sectlo,
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9.43 Boundary Wall

Boundary wall ot masonry work shall be conslmcled by Owner around the power plant
area along the property line. The elevatians of the boundary wall has been fixed by Owner
based on the formation level finalised for different area.

9.44 Site Grading

Site grading level shall be fixed with due reference to site drainage, maximum flood level
and system requtremenls Based on the spot level and contour survey done, the formation
levels as finalised is attached in the site grading plant, enclosed. Bidder's can propose
different site grade level and any changes wamanted consequent 1o such grade level

changes. on the boundary wall shall be moditled by the Contractor without any liability to
Owner.

- The area shall be su‘nably cut and ﬁlled to suil the layout requirement. The Contractor
o may provide terraced grading, considering the large variation in existing ground level.”

After pertorming the optimisation of levels from the detalled site survey by the Conlractor,
the final formation level of the plot at various areas shall be finalized.

Fill shali normally be made up of Cohesive Non swelling material capable of being

compacted upto 95% Moditied Proctor density. Filling may also be made using dredged
sand in which case a relative density of 85% shall be achieved. In case earth has to be
EA borrowed from outside the plant boundary, the same shall be arranged by the Contractor
: himselt. Earth from Swamps, marshy as well as logs, expansive type of clays, peats,
organic material, material susceptible for combustion, material which will react with other
material already used in work shall not be used as borrow material. The slope at the edge
of graded areas shall not be flatter than 1:1 5 {1 vertical %o 1.5 horizontal) in cutting and

IR

1:2in filling.

9.4.5 Roads, Paving, Drainage & Seﬁerage
- Roads . )

The main road to the Power Plant shall originate Irom the maln approach road. The main
road shall be 7.0 m wide with 1.5 m wide berm td accommodate large truck movement.

- ‘Branch roads may be ot single lane and 4.0 meler wide with imeter wide berm on either
side.

¥ AP B LFESTRI SB A P 1

Patrof roads along the boundary shall be minimum 3.0 m wide and shalt be of WBM.

The minimum recommended road section Is as follows :

Sub-base Sub base shall_cansist ot stones of 150 mm maximum size in two
4 layers compactled to a thickness of 230 mm.
; Base : . Base shall have a thickness of 225 mm consisting of 3 layers of
’ 75 mm each fcompacled thickness).
Topping B The ‘bltuminous surfacing shall qonsxst of wearing course of premix
carpet 20 mm thick over binder course of 50 mm thick Biluminous
Macadam. -
/ .
Initially only wat /bOQng maca?am sudace shall be constructed and after completion of

lhe project bg efo Ne damaged portions o( the road shaﬁ be repaired and the

I

320 ' \\’

Part lv, Sectlon 9 : i@ptkq



OTPC 760 £50 MW Gas Based CCGT Power Plant
Tender Enquiry Document for EPC Contract

The thickness given above is the minimum requirement and it shall be checked and
confitmed by the Contractor as per design requirements based on CBR value ot the

subgrade. All roads should designed in accordance with IRC 37-2001 for a traffic inteasity
of 1500 vehicles per day.

Paving

HRSG area shall be paved with RCC slab, 100 mm thick in grade M20. 230 mm thick
rubble soling shall be provided below the paving. Higher thickness as per design shail be
provided in areas of vehicular movement. Top of paving shall be kept 100 mm below FFL.

Dréin_age
Surtace drainage system shall be designed based on a rainfall intensity of 100 mm/hr.

Grade level shall be fixed with due reference to highest high fiood level of the receiving
‘body of water: Contractor shall identity the receiving body.

Drainage scheme with detention ponds which allows for groundwater recharge &
mainjains the existing drainage pattern as far as possible is desired. A network of open
drains will be provided to carry surface run off which would run along the sides of roads.

Final d-scharge will be to ..edrhy natural drain. ‘Bed siope not milder than 1 in 1000 shall
be provided. -

Buildings shail be provided with piinth protection all around, sloped towards side drains.
" Side drains shall be of brickwork covered with perforated precast RC slabs. The side

drains shall be connected to area drains by either open drains or combination of open
drains and under ground pipes.

Main drains on either side of roads shall be of trapezoidal shape lined with concrete slabs
or bricks. Base of the drain shall be of 150 mm thick PCC in grade 1:3:6.

Sewerage system

Sanitary sewage generated from the toilets shall be connected to Septic tanks located In
the respective areas. The etfluent from the Septic tanks shall be treated in Soak pits or
dispersion trenches.

9.4.6 Pre constructional Anti termite treatment

Pre-constructional anti termite treatment shall be given to all vulnerable areas susceptible
to termite attack and shall include column pits, wall trenches, foundations filing bellow the
floors etc. as per IS : 6313 and other relevant Indian Standards.

9.4.7 Construction Facilities

Construction Water & Power

The contractor. shall make provisions for construction water and Power as required during

construction phase. The water / power outlets shall be distriuted all over the plant for
easy tapplng in ditfferent areas.

Site office and other facuxues o

Space will be -madé=available for the Contractor to construct his site office, cement
godown, guahty comrorlab\ra\ory. stores (closed and open) and other facilities. Comraclor
shall constryct thea abbva wldmgs and facilities at his own cost. Temporary construction

shall be’adopte so that these,bundmgs can be demohshed after commissioning of pro;eci\
. bl 3 ‘\ Ry
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9.4.8

Necessary lemporary roads shall also be consiructed by the Contractor. The quality
control laboralory shall have facililies for lesting all construction materials and other

_necessary tests to ensure field quality control.

All amenities to Contractor’s workers, such as canieens, toilets, drmkmg waler, rest
places creche elc., shall be provided by the Contraclor.
Architectural and Finishing Requirements

Reference shall be made to Clause 8.3.2.3 lor specification/thickness of the various
Architectural finishes indicated below:

Floor Finishes

.-

Ground Floor (of alf plant buildings)

Indian Patent Stone (IPS) with non-metallic

Switchgear rooms, hardener topping

‘Operating floors

Operating floor (For - Indian Patent stone with non-metallic
. Powerhouse) . . hardener topping

Control room . . - PVC{ Rubber based or homogenous viny! lile

{looring on (alse fioor
Battery room - Acid resistance tite flooring and dado (2.2
: melres)

Offices - Precast terrazzo tiles / PVC tiles

Toilet - Ceramic Tiles

Oil, Acid & Alkali- " - .Acid/Akali & Resistant tiles

spillage areas -

. |

Non-Plant Buildings : !
- Passages and lobby - Marle Floorir{g

Other Areas - PVCtiles / unglazed ceramic tiles

False Ceiling

Control room ' - LUXALON or equivalent

Office areas - - Fire resistant Particle board

Root finishes C

Al Buildings - Polymeric membrane based waterproofing

|
Joinery

- Windows

Glazed, ‘openable windows with  aluminium

frame
//"..
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- Control room
-
Switchgear room
[~
! Ottices
L4
Other buildings
o ’
- Doors.
- Control room
Offices
— -
.o Toilets
-
¢
- All other doars in Plant Buildings
N .- G
. Fire barrier doors
) * Non ptant buildings
— : - Painting
i -Structural steel
g - . | . .
) - . Metal and Timber Joinery
~— Al Ceiling
i
s
-
N—
—_ Internal w_all §urfaces
) Control raom/ottice

All other rooms in'plant
buitdings & non plant buildj

N ' ~ External faces of vgt/ 2
. A - / Q \g

" two coats of DECKURDS-S manufactured by

-Glazed, fixed windows with aluminium frame with

double glazing for outer windows and windows
facing turbine bay and with single glazing for
internal windaws / partition

Glazed, fixed windows with Aluminium
frame

Glazed, openable windows with Afuminium
frame

Glazed openabie / fixed windows with
Aluminium frame

Fully glazed doors with aluminium frame
Fully‘gl_azed doors with aluminium frame

Timber panelled doors with Teakwood frame and
marine board panel with laminated plastic sheet
on the inside face. .

of

PVC doors

Oauble plated steel doors

. Specially. designed double plated steel doors

with insulation having 2 hours fire rating.

Timber flush doars with teak wood frame or
Fully glazed doors with Aluminium frame.

Chlorinated rubber paint after shot blasting
Synthetic enamel paint

Qit bound distemper (office rooms without {alse R
celling)

Acid resislant resin based Epoxy coating over
FOSROC or equivalent (Battery rooms)

White washing (all other areas)
Acrylic Emulsibn ‘ . : -
Gil bound dlslemper

Cement based water proof paint

Doc. No.6725-GE-SPG-700-015 hr
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Walls of batiery room and - Chiorinated rubber paint
other acid/alkali spillage areas an exposed walls above Dado.
L. N - 2100 mm high Dado of Acid / Alkali
: : . resistant tiling
* Metal Cladding -
: STG & GTG Building - Double skin permanent colour coated .
sandwiched insulated metal cladding system
Other buildings - Single skin permanent colour coated (non- : -
(where metal claddings is insutated) metal cladding system
specified)
- ) i
A standard colour scheme for the different buildings/structures shall be prepared by the
Contractor and the approval of the Owner shall be obtained, before commencement of
work. - -
% .
. 9.4.9 Steam Turbine Generator (STG) Bullding
. The dimensions of the Power house shalt be decided by the Contractor based on layout .
considerations. . .
£ STG Building and the adjacent Electrical room building shall be a steel tramed structure -
@ with rigid Irames in the transverse direction and braced frame in the longitudinal direction.
@ The roof over turbine bay shall be ol castin-situ RCC stab laid over permanent metal
5 decking, supported on steel roof Wruss. Crane girders shall be plate girders bullt up from -
£ plates designed tor the vertical wheel loads and lateral surge foads. Main columns shall
5 also be built up from plates. Al fioors shall be of casl-in-situ RCC, supported on steel
% beams Erection cpenings above equipment shall be covered with Gl gratings (min 40 mm -
g thick). STG Building columns shall be supported on Pilefisolated spread loundations
§ depending on the final soil investigation report. Side cladding around STG bay shall be of -
£ double skin coour coated sandwiched insulated metal cladding above 3.0 metres. The -
i cladding from Ground floor to EL{+) 3.0 metres shall be-of 230 thick brickwork, In '
S Electrical bay, the entire height shall ba cladded with brickwork. Fire protection walls shall
g ‘be of thickness to satisty TAC requirements. Wall beams shall be of steel, encased in -
: concrete with necessary sunshades.
H STG Building shall be provided with openable windows on external walls_at each fioor
¥ level. Continuous fixed windows shall be provided above crane girder level. Double doors | -~
i with air lock shall be provided tor Controt Room. Rohd\g shutters shall be provided for
i large openings meant for equipment entry and which are not in frequent use. Electrically
§ operated rolling shutters shall be provided for very large openings as per BIS and lender -

specification. At least one door each in electrical, control and control equipment room shall

be sized to accommodate the largest size of transpottation module of panels. Pravision for
liting of panels shall be made for erection ol panels.

P Y Y Sk ]

— ) o
Suitable acoustic trealment shall be incorporaled in the archiléctural design to ensure that
the noisa generated shall satisfy the ambient nmse fevel standard prescribed by the -
Pollution Control Board. : . _
Control room will be centrally air conditioned and.shall have false-ceiling and min 600 mm

~
deep false tioor. .

The location, numbers dimension of access doors rolhng shuners‘ stairs etc., shall be
decnded/b?ed__«g_n—lay\ul operational & maintenance requirements and shall als

requirerenty af factory., Q and fire safety / protection requirements. Fireprog, s shall
be py \ge at-all -ﬁg{ ems with a fire raling of 2 hours. -Fireproot enc Erg “shall be

//; )// ‘-‘, i ",. s (J' ’i‘.
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9.4.10

9.4.11

provided lor one of the external stairs which shall connect all fioors. Cable galleries shall

be provided with fire prool walls raled for 2 hours. Requirement of stairs shall be as per
TAC recommendations.

The service and potable water tanks shall be provided on the roof of the Electrical bay.

Toilet block shal! be located close to the control room and other areas of concentration-of

. operating personnei. The numbers and sizes shall be decided by the number of users as

per 1S:1172 and other general requirements specified.

In addition provision shall be‘ig'rven for too! rooms and cabins for operating stalf in the
various tloors.

Finishing shall be as specified under Architectural & Finishing requirements.
. i - .
STG building shall be suppored on piles.

Gas Turbine Generator (GTG) Building

GTG building shall be steel framed building with rigid jointed portal frames in. the

transversé direction and pin jointed braced frames in the fongitudinal direction.

‘The building shall have 230 thick brick cladding upto 3.0 metres from floor level and

double skin insulated metal cladding above. Roof shall ba of cast-in-situ RCC laid over
permanent metal decking.

One row of continuous windows shall be pmvidéd at ground level and above crane girder.
The ground floor slab shall be designed to withstand heavy vehicle movement. Suitable

floor drainage arrangement with drain pits and buried pipes. shall be provided and the
same shall be connecled to only water system.

GTG building shall be supported on piles..

Gas Turbine Foundation Steam Turbine Foundatlon and Other Equipment
Foundations

STG Foundation

The Comraclor shan choose between the followmg two lypes of foundation’ systems based

on techno- economic considerations. The type of foundation oftered shall be indicated in
the bid document.

1

Conventional framed foundation in RCC, isolated from other structures of Power
House.

a)

b) Spnng mounted 1oundatlon with inertia block supponed on RCC structure isolated

trom the busldmg frame.

Contractoy/

B Block type 10\: da\iohfmqy g:iopled depending on the type of machine oHered by the

{fc AMICT O ‘g’\"*l
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GTG Foundation
The Gas Turbine Generator foundation shall be-a rigid mat foundation.

SYG and GYG foundatiens shafl be supporied on piles. The Contractor shall turnish
detailed calculations. containing loading data (static and dynamic), general arrangement
drawings and detailed dynamic analysis { free and ferced vibration analysis) lfor Cwner's
Engineer's approval. The model” considered for analysis shall take into -account
pilefsoilstructure interaction.

Other Equipment Foundations

- Foundations for other major equipment such as HRSGs, Boiler feed pump etc. shall also
" be supported on piles to avoid ditferential setilement. Type of foundation for other
equipment foundation shalt be based on the recommendations of 1he final soil
investigation report. Spring supported foundations shall be provided for low {requency
machine foundations wherever the same are required from tectmical considerations.

o Dynamic analysis calculations shall be submitted tor approval.

PRIV 12 FUR

All the machine foundation structural combonents shall be tested %or voids using Non

destructive (NDT) methods. as per the recommendations of 15:13311, as requied by the
' Owners Engineer.

fyan
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8A4.12 ‘Transiormer Yard

Heavy Transtormer foundations such as CGenesalor Transformers, Unit auxiliary
transformers / Station transformers / lnter Connecting Transformers shall be founded on
“pilesfisolated spread tootings depending on_the fina! soil investigation report. Individual
transformer foundations shall have ils own pit which would cover the area of the
Aranstormer and cooler banks, so as to collect any spillage of oil or oil drainage in case of
" emergency. The oil pit shall be filled with granite stones of 40 mm size uniformly graded.
The Individual oil pits shall. be connected to an oil collection pit which shall be sized to
:accommodate oll volume of the largest iransformer connected to it, without backflow. The
. . --oil pit shall be connected 1o olly water drainage system. Dimensions of the discharge pipe

-shall-consider rainfall lntensny alsa. The water shall be dlschatged into the nearest drain
by gravity tiow or pumping.

Local rail track shall be provided lrom the nearest road for movemen} of the generétor
transformers to the foundation location. Rail rack foundation shall incorporate jacking pad

loundation at intersections of rail racks. Pulling hooks shall be provided at suitable
locations for pulling the transformer over the rails.

The area around the transiormer shall be covered with gravel and galvanised chain link
fence with fence posts and gates shall be provided. The portion of the fente covering the
rait track shall be made of removable type for movement of transformer during erection
fremoval. Alternatively, gate with provision for Jocking shall be provided. For 'small
transformers of width not exceeding 5 metres, a gate shall be provided for access ol

transformer. Inaddition a small gate, 1.2 m wide shall be provided for man entry. The
gates shall have provision for locking.

" e

9413  Local Electrical/Control Rooms

The dimensions of the buildings shafl be decided by the Contracior from Equipment
Layout consxderanons

Local Electncal / Conlrol rooms for DM Plant CW Pump house etc., shall be of RCC
Un:wa lastered brick cladding. Windows and doors shall be oi fully glazed type
zfumiﬂf " )c(rames Control rooms will be air conditioned and shall have false §

/ m}@“aﬁe

celrar is provtded) and talse ceiling. tn electrical-rooms, rolling s
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shall be provided for equipment entry. Electrical rooms and control rooms in upper fioors

shall have provision for liting of panels and the equipment access door shall be suitably
- sized 1o accommodate the largest transportation module of panels. Cable trenches shall.

be of. RCC construction and with pre-cast RCC covers, where no panels are located.

Where panels are located, chequered plate cover shall be provided over the balance width
. : nat accupied by panels. Sufficient slope shall be provided in the base slab of cable

trenches to drain out seepage water/fioor wash water. A sump shall be provided in the

deepest stretch of trench and the drains shall be sloped towards the sump. The sump shall
', be connected to the nearest drain by gravity flow (if possible) or by pumping. Wherever the
cable trenches inside the building join with or are continuous with external yard trenches a
barrier RCC wall shall be provided at the periphery of the building and pipe sleeves shall
, be provided in the wall for cable entry. The annular space between the pipe sleeve and the
- : cables shall be sealed after erection of cables.

Sufficient office space and toilet tacilities shalt be provided for operating personnel.
9.4.14 Steel Chimney.

A single flue steel chimney shall be provided for each HASG. Exterior insulation shall be
provided using mineral wool of necessary thickness. This Insulation shall be provided upto
‘at least one- third (1/3™) of height of the stack from the grade level, as a minimum. ~
Necessary access doors shall be provided tor personnel movement. Helical strakes shall
- ! be provided at the top (usually 173" helght) If tound necessary from design requirements.
. Painting of steel surfaces shall' be carried out as per specification.

_ -The chimney sh aill be supported on a foundation system with piles.
The design of the chimney shall be as per the recommendation of 1S:6533.

Daylight aviation waming shall be provided by painting alternate bands of red and white
from the lop of the chimney for the required height, as required by statutory regulations.
. Aviation warning lighting system shall conform fo the requirement of the latest applicable
- rules ot International Civil Aviation Organisation (ICAO) and NAA/DARA regulations.
Necessary platforms and ladders shall be provided to access the same.

-, Sampling ports for NOx and SO,. analyse_ré shall be’ pravided on the chimney shell as per

- Pollution Controi Board requirements. ’
- " 9415  Water Treatment Plant _

- DM water Plant vessels and exchangers shalt be located in a steel framed shed with
/_—

single skin metal roofing. The entire area shall be suitably paved.

: Acid/Alkali storage shall be separated with a kerb and the flooring shall be fined with acid /

— . ’ alkali resistant tiles. The drains from the exchangers and vessels discharging into the

- neutralisation pit shall be lined with acid/akali resisting tiles. Neutralisation pit shall be

designed as a water retaining structure with extemal polymeric membrane based water

_ prooling and internal tining with acid / alkali resistant brick fining. The discharge from the
neutrafisation pit shall be pumped into Centrat Efituent Monitoring Basin.

. DM Water tanks located outside shall be supported on sand pads with ring wall. The
— - foundation system chosen shali limit the differential settlements.

9.4.16 Gas Compressor Building

Dimension of the building will be decided by equipment layout considerations.

iy pmy— ETR ——— S e
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Gas corripressor foundations shall be isolaled from the adjacent tioor. Necessary cable /

pipe trenches and drain pits as required for system requirements shall be incorporated in .
the ground floor.

9.4.17 Switchyard

considerations.

Dimensions of the switchyard shall be decided by the Contractor from equipment / 1ayoul

Towers.and supporting structures shall be of galvanis;ed steel. Rate of galvanising shall be

900 grams per square meler. Design of lowers and supporting structures shall be as per
1S : 802. o

bt

Fencing of 3.0 m height {chain link fencing) ineluding three strands of barbed wire shall be
provided all around the switchyard. - -

A minimum of 100 mm thick crushed stone shall be spread in the swilchyard area
extending one meter beyond the fence. Necessary drainage arrangement to take care of P
on line cleaning water shall be provided. A double swing gate of adequate width (Minimum
i . 3.5 m wide) and a wicket gale shall be provided, Gales should not be self locking.

. Neces“sér'y switchyard control building shall be provided which shall be of RCC framed -
’ construction with brick cladding. Necessary office space and toifet facilities shall be
provided for the operating personnel in the switchyard control building.

.4 . i
o . 9.4.18  Plpe/Cable Racks & Trenches

Pipe / Cable Rack shall be of Steel Construction and shall be single / multi-tiered as -
.. . . required. The cable tray supports shall be provided above the topmost pipe tier. Minimum

clearance to the lowest tier of pipe rack shall be'2.5.m’in general and 6.5 m under road
crossings. ’

‘Pipe / Cable trenches shall be of RCC Canstruction with precast RCC cover slabs. The
Irenches shall have cross slope and longitudinal slope and shall be connected 10 drain pits ~

al maximum 100 metlre intervals. The drain pits shall have provision for fixing mobile
submersible pumps.

Pipe rack carrying power cycle pipes shall be sipported on piles. '

9.419  Workshop & Store

Dimension of the building shall be decid
storage considerations.

ed by-lhe_ Contractor from equipment tayout and

The building shall be ot steel tramed structure with single skin metal roof sheeting. Side -
cladding shall also be ot the same type. The ground fioor slab shall be made of abrasion
resislant finish suitabie tor light to medium vehicle movement. Provision for office space

and a toilet block shall be made, which shall be of RC construction with brick cladding.-

o S AT AR 3, T Y PR Y, e
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An open storage yard shall be provided outside the building with securily fence all around.
9.4.20 River Intake

The source of plant Raw Water will be River Gumti, located about 2.0 km from the plant.
The system envisaged for raw water drawal is sub-surtace Infiltration system. Water will
be drawn in from under the river bed through adequate numbers of suitably sized -
perforated Infiltration pipes connected o a buried Infiliration well. The Infiltration well is
: ) connected to a Jackwell located on the banks of the river through Intake Pipe buried in the

river bed——FhecRumphouse will be located abave the jackwell. The Jackwell, Infiltration - —
Vqr{dﬂﬁé;’[{u ydi

-

fg:{t{ouse shall be of RCC Construction. The pipes buried

in riyef.bed” -
<I" R
Y \)\J/’*\\;} \ 4/{:,
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shall of material suitable for the service condition and having adequate structural rigidity to
withstand the soil overburden. The conceptual scheme of |ntake is shown in drg. No. 10-
6725-M-004 enclosed with the tender documents.

Contractor’s scoﬁ:e includes conducting necessary studies and investigation to obtain the

. : river bed characteristics, ground water potential, data regarding the seasonal variation of
tlow in River Gomti and all other data necessary fo identify the location of River Intake,
“decide on the type of Intake and to size and design the same. The scheme shown in the
v Tender drawing is only a suggested concept and it is the Contractor's fesponsibility to
" verify the feasibility of the system and propose alternative solutions, i required, to ensure

adequate raw water supply to the plant. No extra claim on this account will be admissible.

4
9.4.21 Raw Water Reservoir “
Raw Water Reservoir shall be formed by earth excavation and using the excavated soil
v earthern bunds shall be formed all around. The side slope of the bund shall not exceed
1:2 (1 vertical to 2 horizontal). The top width of bund shall be 4.0 m wide and shall be
molorable. Water bound macadam road shall be provided. The inner slope shall be lined
”~

with heavy duty LOPE black film of 250 micron thick conforming to 1S - 2508.- LDPE tiner
shall be topped with 25 mm thick precast concretg liles of grade M15 or brick tiles 1aid in
1:5 cement mortar 15 mm thick . Joints in tiles to be sealed with cement mortar (1:3). The
base of the reservoir shall be provided with 50 mm sand cushion over. which the LDPE
liner shall be laid. 300 mm thick impermeable clayey layer shall be providéd over the film.
The clayey layer shall be of non-swelling type. In case clayey layer is locally not found,

cement concrete ules on mortar shall be laid over the film as adopted for the sloped
surface.

The LDPE film provided.on the sloped surface shall be suitably anchored at the top of
bund and also at.the bottom to ensure that the film does not slack. Openings in LOPE
film for pipes etc shall be suitably sealed o prevent water leakage. The outer slope of the

bund shall have a slope not exceeding 1:1.5 (1 vertical to 1.5 horizonta) and shall have
‘turted finishing. .

9.422  Raw Water Pump House

The pumphouse shall be located in one corner of the Raw Water Reservoir. The forebay

- ot the pumphouse shal be fermied by cutting into the bund and shall be of RC construction.

The pumphouse shall consist of a wet sump below ground. The arfangement and
.construction of the Pumphouse shall be similar to CW Pumphouse. ’

9.4.23 CW System

) CW Pumphouses shall house the coaling water pumps as well as ACW pumps for GTG

o : and STG auxiliaries. Necessaty torebay and sump accommodating the trash racks, stop-

. logs including the handling arrangements shall also be provided in the'CW Pumphouse.

Forebay shall be provided with pressure relief valves and designed for uplift of 50% of the

. water head due to ground water. Super structure of pumphouse shalt be of RCC frame

- work with cast-in-situ RCC root slab. The cladding shall be of brick work supported on
wall beams. Plastering and painting would be provided as per functional requirements.

- For CW Chlorinating requirements, a separate Chlorine cylinder storage and CW

chlorination equipment room shall be located in a RCC frame structured building,

The IDCT shall be ot RCC framed structure. RCC cold waler channel 1o convey cold
water from cooling tower basins to CW Pumphouse shall also be provided.

Protection of concrete and (e/nforoemen[ sleéL gamst corfosion shall be prysd——‘mix
shall include use of dense and ﬂurable Eo}aala\rmh plasticizer cum water p ?{\negwg‘e
use of sulphate resnstanl cement corrosion re\s:rstant steel re-ntorcemem : /‘“\ L

» N /4
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9.4.24 Service / Potable Water Overhead Tank

One (1) number, potable water overhead tank of adequate capacity shall be provided {cr

storing polable. water. 1t shall be of RC construction and in the shape of an inverted

e ; - frustrum of cone. It shall be located at a height of 25 metres and supported on an RC

2 * cylindrical shaft. RC staircase shall be provided in the annular space of the shaft support

.- for access to the tank. The distribution of potable water from the averhead tank to various
areas shall be by gravity.

9.4.25 Claritied Water Storage Tank and Pumphousq

One (1) no., partly abave ground RCC clarified and fire water reservoir shall be provided in
plant area for storing claritied water. The clarified waler slorage tank shall also provide
necessary reserve storage for ﬁ_re water system.

One (1) number clarified water pumphouse shall provided adjacent to the reservoir which
would house DM piant teed pumps, Service water pumps and CW make-up pumps. Sub-

structure and superstructure of the pumphouse would be similar to that of the Raw water
pumphcuse.

-
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8.4.26 - Misc. Plant Bulldings

All miscetlaneous plant buildings shall be of RCC constructlon with brick cladding. Glazed
steel windows and stee! plated doors shall be provided. Floor finish shall be of non-
metlallic hardener over IPS.

AR A e e

; "9.4.27 . Non Plant Buildings and Structures

- ‘ 9.4.27.1 Non Plant Buildings

% Non plant buildings covered under the scope are :

— . Site office for Qwner / - 400 sq.m

A Gwmer's Engineer use

Administration Building - 1200 sqm

i Can(een . - 600 s;qm

; Security office - 100 sqm

é Gate House - 50 sqm

) Teaining centre - 1000 |s’qm '

’ Trainee Hostel . - 1500 sqm

3 Medical centre - 700 sqm
) Fire station - 200 sqm

Drill Tower - As per Fire Dep!'s requirements

Delaiied’r i menls and facilities to be provided shall be furnished during detailed

: i f‘ |
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The Contractor shall prepare at least two schemes (coloured perspective views) tor each
ot the above buildings for Owner’s approval before proceeding with detailed plans and

designs. The layout shall be prepared keeping in mind the plinth area indicated above and
shall not be less than the area indicated.

Al buildings shall be ot RCC ramed construction with brick cladding. Finish schedule
shafl be as indicated under Architectural & Finishing works. Toilet facilities and fixtures

shall be _decided based on the number of users as per the relevant IS codes / NBC /
Factories Act.

3.0 m high chain link fence with gate and gate house shall be provided separatmg the
Non-Plant area and plant area.

9.4.27.2 Parking Sheds

Two wheeler and car parking sheds shall be of pre-cast RCC "Y' shaped frames with
colour coated single skin sheeted roof. Flooring shall be paved with pre-cast cement
biocks. Aecess for cycle parking to be provided. Parking area lo be provided shall be as

below :

- Car parking‘ | - 225 sqm
Two wheeler parl;ing ‘ - 200 sqm
Cyclé Parking . . . 300 sqm

9.4.27.3 Watch Towers

Watch towers shall be of latticed steel construction. Height of tower shall be 20 metres.
1.0 m wide platiorm shall be provided at the top. Access to watch tower shall be provided

in the form of 600 wide steel stair. The stair arrangement shall have local landing at 5
metre intervals. : :

Towers shall be prolvided at spacing not exceeding 300 metres along the boundary wall
and also at all corners. }

Doc. M0 6725-GE-SPC-700-015, Rev. RO
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95  STANDARD TECHNICAL SPECIFICATION FOR CONSTRUCTION |

9.5.1 Soil Investigation
9.5.4.4 Scope

This specification describes the methods and procedures for soil' boring, field and
laboratory testing of sail samples. It also outlines the contents of the soil report.

9.5.1.2 Codes and Standards .

Unless specifically mentioned otherwise, ali applicable codes and standards in their latest
" “editions as published by the Bureau ot Indian Standards and all other such as may be
published by them during the currency of the confract, shafl govem in respect of design,

workmanship and methods & procedures of testing. Some of the relevant available codes
are listed here under

(S:445  Presentation of dmhng inlormation andl core description in foundation
investigation.

L]

15:1498 Classification and identification of softs for general engimuim.moses
1S: 1888  Method of load tests on soils

1s: 1892  Code of practice 10; sub-surface hvesiigaﬁon-ioﬂoun@aﬂms

18: 2131 Method of stgndan_i pefietration test forsoils

1S:2132 Code of practice for thin-walled tube sarapling of soils

1S: 2720  Methods of test !or- soﬁ {ALL PARTS)

1S: 2809 Glos;'sary ol terms and symbols relating to soll éngineeﬁng_

1S:2810  Glossary of terms and symbols relaling to sof dynamtcs

1S: 4078 - lndexmg and storing of drll cores.

1S: 4368  Method of sub-surface sounding for {ALL PARTS) soils
-15:5249  Method of test for detemmination of i-situ dynamic properties of sails

15:5529  Code of practice for in-situ permeability tests

1S: 9214~ Method of determination of modules of subgrade reaction {(k-vatue). ot soils in
© field

IS: 10060 Code of practice for subsurface nvestigation for power house sites

in the event of any conflict. between the requnremenls intte specmcalm -and the above
referred codes, the former shall govem.

9.5.13 Equipment and Personnel

The Contractor sh e al all machinery, equipment, instruments, eic., mobilized by
him at site ar Qrgpeg, log. ‘order and accurately calibrated, # necessary, the
n‘fmnxlndepéndentand approved testing laboratories such reports/

Engmeer\tqay (equxm to sansty himself about the reliability OUILL\

e
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- )

Contractor's machinery, equipment, instruments, etc. The Contractor shall ensure that the
field investigation and aboratory work are performed by competent technical personnel

- and labour who are specifically qualified and experienced in soil investigation work.
Interpretation and recommendation shall be the direct responsibifity -of the experienced

) senior technical personne! in the Contractor's organisation.
~ -
9.5.14 Setting Out _

- The Contractor shall be responsible to perform the necessary survey wark ta locate the
bore holes/test locations on ground and obtain the ground levels at these locations with
respect to the grids and bench mark provided by the Ownerithe Engineer..

-’ -

. 9.5.1.5 Boring through Soil
The method and diameter of boring shall be approved by Engineer. Minimum diameter of

- bore hole shall be 150 mm. Uncased holes are permitted only upto a depth where the side
can stand unsupported. In case of side fall is noticed, the holes shall be stabilized
immediately by using bentonite sIurry or providing casing pipes as directed by the

-~ Engmeer -
Water shall not be added while boring above water table level. Mud circulation/bentonite

- sturry shalt not be used In the bore holes from which water sample is to be collected tor
analysis.

- ‘Casing pipes, where qsed. shall be stopped 150 mm short of the bottom of the bore at any
stage ot boring, particularly before collection of undisturbed samples or betore conducting
Standard Penetration Tests.

-

Bore holes shalf generally be sunk upto the hard stratum or 10 a depth of 25 m below the
ground level whichever is earlier, unless otherwise instructed by the Engineer. Drilling
must be continued into rack or hard Stratum having SPT value more than 75 for at least

- ’ two bore holes. If rock/hard stratum having SPT value more than 75 is met with at a
) shallower depth, it shall be ensured that it is really the rock/hard stratum by continuing the

boring into the stratum by 3m. Orilling in rock shall be carried out by rotary core drilling
described under Rock Drilling.

The Contractor shall send copies ot daily boring records te Owner and the Engineer at the
end of each'day. These records shall include the field observations with regard to visual
description of soil strata, level of ground water table, drilling fluid consumption, presence of
lime, mica, etc. Bore holes shall be backfilled with bentonite/mud cement grout after all
; samples and other information are obtained from the bore holes.

; " 9516 . Rock Drilling

_During boring operation, once the rock strata is encountered, the normal method of boring
operation as described earlier shall have to be stopped and drilling operation shall be

- . resorted to for determmlng depth and nature of rock strata, in a manner as described
~ i below.

Rotary core drilling technique with continuous core recovery should be adopted for driliing
through rock. The behavidur of rock mass is governed mora significantly by the nature ot
fractures in the rock than by the type and hardness of the material composing the rock
N itself. Hence, good drilling technique should be adapted to obtain an intact sample truly

representative of the in-situ material and for achieving highest percentage of recovery
possible,

. Variations in the speed of rotatiof
- at which the drilling fluid-I§" introduc
length) prior to removal o, thd cere

S ~ “a
- [ z\
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In general, coring should be initiated with short runs because the upper portions of rock
masses are commeonly highly fractured and also because the elevations ol any core losses
: can be more accurately determined. If conditions indicate that it is possible, the length of
b - the runs may be determined by the length of the core barrel.

In zones which are highly fractured or where the barrel continuously becomes-blocked, it is
essential that shart runs.be used even though this means removal of the entire string of
drilling tools every 300 mm. or less. Reduced bit pressure should be resorted to when rod
vibration or chatter occurs. The pressure under which the drilling fluid should be
iniraduced into the hole shall be the minimum to be consistent with adequate removal of
cuttings from the hole and proper cooting of the bit. To minimize the erosive action ot the
i - drilling fluld on the core and thereby to improve core }ecovery. double tube core barrels
should be used. The casing and core barrel to be used shall be of designation BX or NX.

During the drilling operation lor each bore hole_the Contractor shall record the rate of
sinking of drill rods, ground water table elevations, it any, nature, type and sequence ol
rock drilled. From the recovered cores, the Contractor shall determine nature of fractures
and degree of weathering of the rock for each bore hole. The Contractor shall also note
and recerd any appreciable loss of drilling fluid throughout the entire drilling operations tor
each bore hole. The Contractor shall also determine the percentage recovery ratio and

rock quality designation ffom the recovered cores for each stage-of core advance and for
all the bore holes.

The Corttractor shall furnish all the informations mentioned above fully verified and sngned
by the Engineer at site and submit them in Yriplicate to the Engineer. .

The drilling operauon shall -be terrmnated either 3 metres in hard rock or 95% of core
recovery whichever is later.

In addition to the above mentioned pomts,'lhe Contractor shall also take into consideration

the provisions of the latest revisions of the relevant BIS Codes of Practice along with
Amendments, if any.

9.51.7  Collection of Samples

b
X
&
-4
¢

Sampling Depths

Soil samples shall be taken generally at intervals of 1.5m and each change of strata in
bore holes. Disturbed and undisturbed samples, wherever possible shall be collected. All
samples collected shall be suitably and umquely labetled.

l
Undisturted Soi! Samp(es

Soil samplers shall contorm to relevant Indian standards. Undisturbed samples shall be
90 mm in diameter and 450 mm long. The type of sampler shall be appropriate for the soil

lo be collected. The undisturbed samples need not be collected when the SPT value is
- greater than 50.

ERMTARNLS IR K TR I LW A

[ECIPRE DR

All care shail be exercised by the Contractor not to disturb the soil during sampling
operation. The sampler shall be forced in one continuous mation, not driven, into the
ground below the casing. The sample shall be shipped to the laboratory in such a manner
as not to cause any disturbances to or loss of moisture from the sample. The soil sample
shall not be removed {1 er tube and the ends shall be tilled with parattin and

sealed with metal/ B \gvcap_sg : ontmctor sha|| have, at site, adequate number of
samplers at alt ti < Y
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Disturbed Soil Samples

Disturbed soil samples shall be collected from thin walled samplers or split spoon
samplers ol SPT. The samples shall be collected in air tight jars.

Ground Water Sample

Ground water sample shall be collected from any three of the bore holes. Care shall be

- taken ta ensure that no other extraneous watet, slurry or storm water, eic., gets mixed with

ratural ground water in the bore hele betore collection. One litre of ground water shall be

‘collected in clean and air tight container to be sent to the laberatory for immediate testing.

Trial Pits

Trial pits shall be  of minimum 3 m. x 3 m. size at base so as to permit easy access for a
visual examination of the walls of the pit and to facilitate sampling and in-situ testing-
operatings. Precautions shall be taken 1o ensure the stability of pit wall, if necessary even
by the provision of shoring. Arrangements shall be made for dewatering if the pit is
extended below water table. In-situ tests shall be conducted and undisturbed samples
obtained immediately on reaching the specified” depths, so as the avoid substantial
moisture changes in the subsaoil.

fter completion of tests and examination, the pits shall be suitably backfilled as directed

by the Engineer. Unless specmed otherwise, the excavated soil shall be used for. this
purpose.

Standard Penetration Test (SPT)

The equipment.and procedure- for Standard Penetration Test shall conform to 1S:2131.
The bottom of bore hole shall be cleaned of mud slurry before conducting the Standard
Penetration Test (SPT). The SPT shall be conducted generally at 1.5 m intervals and at
changes ot soil strata, as per 1S:2131. The blow count shall be recorded. If the blow count

exceeds 75 or it the penetration is less than 25 mm per 50 blows. the test shall be
stopped.

Static Cone Penetration Test

The test eqmpment and procedure shall meet the requirements of 1S:4968 (Part I11). Th«s
test shall not be carried out on gravetly scils and for soils having SPT value greater than

. 50. The capacity of the equipment to be used for test shall not be less than 3.0 tannes but

preferably 10.0 tonnes. The cone resistance and cone & friction resistance shall be
measured at pre-cetermined intervals. The rale of pushing shall be 1 cm per second.
Unless otherwise specified it shall be conducted upto a depth of 25 m. lf the penetration is
found to be difficult at a shaliower depth due ta cccutrence of fragment of rock or boulder

the test shall be _terminated and be executed at adjacent location as directed by the
Engineer. N

The results shall be prescribed in graphical form as well as in tabular form as given in

Appendix-A of IS£4968 (Part Ni).

The Comractqr shalt carefully interpret the results of boring and s_ounding.
Dynamic Cone Penetration Test

The test equipment and procedure sha|| meei the requirement of 1S:4968 (Part Il) The
driving shall nct be done 1oworem n 30 ¢m at a time atter which It shall be stopped for a
minute or two. Pumping shall,. hqwezng continued. The tests shall be terminated when
the blow counts exceed 35 for 1004nm. Jpenetration when the cone is dry and 20 for 100
mm. penelration when the cone s pen ated 1\by circulating shurry.

Doc. Na.6725-GE-SPC-700-015, Rev
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9.5.1.12

9.5.1.13

9.5.1.14

9.5.1.15

-9.5.1.16

The results shall be reported in a suitable tabular torm giving below counts for every 30
cm. penetration supplemented by a graphical plot of blow count versus depth.

Plate Load Test

-Plate load tests shall. be conducted at the specified founding depth by making test pit of
" sufficient size as per 1S: 1888. Side protection, if required, shall also be provided by the

Contractor at no extra cost. The Cantractor shall provide suitable access to the bottom of
the pit. The load shall be applied lo the plate by hydraulic jack of suitable capacity jacking
against a fixed platiorm loaded with sand bags or heavy truss anchored in the ground. The
increment of each loading shall be such that the ultimate load is reached in not less than
ten increments. The waler table level shall be noted In‘the neares! bore hole at the lime of
testing. I water lable is within lest 2one to a depth of 3 times the width of plate, it is

~ advisable to conduct the test at higher level.

The pit shall be backfilled with excavated earth in layers not exceeding 300 mm and well
compacted.

Cyclic Plate Load Tesls

The equipment and set up for cydic plata test shall be similar to plate load test described
above. The testing procedure. shall be as per iS: 5249. The duratlon of each loading and
unloading cycle shall be decided based on the type of soil under investigation. The initial
loading and unloading cycles upto the safe bearing capacity of soil should be with smaller

Jincrements in load. The magnitude of load increment should be such that the ultimate load

is teached in five to six increments. Based on the above test, the Contractor shall
recommend the coeflicient- of sub- grade reaction, coefficient of elastic uniform

~ compression.

Vane Shear Test

The test shall be conducted in soft lo fem clays and sensitive clays. The test shall also be
conducted in case ot slitf fissured days where sampled cannot be taken. Tests may also

be conducted by direct penetration from ground surface. The equipment used for vane
shear tests shall be as per 1S : 4434,

Straightness of vane shall be checked while the entire assembly of vane connected with
the rod Is being lowered to the bottom of bore holes. Samples shall be collected from the
levels at which the tests have been conducted.

The results shall be reported in a suitable tabular form.

In-Situ Fenmeablilty

In-situ permeability test shall be performed In the bore holes specified or as directed by the
Engineer for the determination of the permeability coefficient of the soil. The 1ests shall be

conducted as per IS : 5529 (Part ) using pumping out method with piezometer |

installaticns.

- Menard Pressure Meter Test

This test shall be carried out as per IS : 1892 to the full depth of bore holes to assess the
coefticient of earlh L pressure at rest and the siress-strain modules of soil. The tests shall be
carrled out at every 3.0 m. Intervals.

The Contragfaf.shallsubmi . approval of the Engineer, detailed arrangement drawings
for the te ,sinéludﬁmdetat " the equipment proposed.”
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9.5.1.17 Block Vibration Test

In-situ dynamic properties of the sail shall be determined by performing Block vibration
tests in accordance with 1S:5249 at the location and depth indicated. A plain concrete
block in concrete grade M 15 and of size 1500 x 750 x 700 mm shall be cast, at the

. -specified founding depth for machine foundations. The test pit should be of suitable size
v

having sufficient clearance 1o conducting the test. Forced vibration and free vibration tests
shall be conducted. The wave propagation test for Getermination of shear modules shall

’ also bé conducted by exciting the block to the steady stale vibrations in the verticat
w

direction. The block shall have suilable provisions to fix the osciilalor in different modes

. and at dilterent frequencies. By suitable and adequate instrumentation, the soil responses
to the excitation are measured and various dynamic propertles are computed. Based on
these tests, the Contractor shatl recommend design values to be adopted in design.
Beiore backfilling the pit, the concrete block shaX be dismantled and disintegrated and alt
rubbish shall be disposed off as directed by the Engineer.

9.5.1.18 Electrical Reslstivity

Electrical Resistivity of subsurface layers shall be determined by vertical electrical
soundings by Wenners method as indicated in 15:1892. The spacing” between the
electrodes is initially kept as 0.5 metres and then gradually increased in steps of 0.5
metres upto 5.0 metres depth. Graphical representauon of resistivity versus depth shall be

v ! plo!led

9.5.1.19 Laboratory Tests

Alt faboratory tesis to assess the engineering propédiés of -soil/mck shall be conducted by
the Contractor ip an approved laboratory. It is not the intent nor is it practical to specify all

L ) technical details and requirements of soil testing in the laboratory that would enable the

proper evaluation of the soil parameters used In the detailed engineering stage. The
Engineer reserves the right to direct the Contractar to perform any particular test during

o - the course of the investigation. The Contractor shalt keep furnishing preﬁminary copies 01
y

atl test results to the Owner and the Engineer for their review.
,9.5.1-20 Soil Report
F The soil report shall include but not limited to the foftowing.

A detailed write l.;p on the p.roce(_iureS adopted in all phases ot the soit !twe;stigatign.

- A plan of bore hole and ﬁgl& test Jocations.

Individual bore |o§s indicating various soil strata encountered, thelr thicknesses and
classifications, sampling ocations, ground level, laboratory test results, SPT blow
counts, ground water level and pertinent data.

—t

Cross section of soil proﬂle in two perpendicutar and diagonal dlrections and all toad
test curves & consolidation test curves.

" Detaited test resuns taboratory observations both in tabular and graphical form and

necessary extracts from .technical fterature used in calculation, evaluation &
fecommendalions. :

Recommendation for type, depth, ultimate and safe beanng pressure and seftlement
) of 1oundat:ons for vanous structures,

A summary/or aﬂ desugn parametefs
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a. -Founding demhs for various foundations as given below and corresponding sale soil
bearing capacities evaluated from both strength and sefliernent considerations.

Values obtained from field tests and laboratory tests shall be compared and suitable
interpretation shall be mrmshed

i) Heavy foundations for powerhouse building columns, boilers.
) Heavy machine foundations such Turbo generator foundation-FD fan etc.
i) Foundations for smaller and larger circular storage tanks.

iv) Light foundations for non planl buildings, sheds, compotnd wall, small pumps
-etc. .

Consolid ation and settlement characterislics.

Coefficient of subgrade reaction.

Dynamic properties of soil.

Type and capacity (vertical and lateral) of piles, # necessary, and data/ m(ormauon on
related aspects.

Anticipated problems during foundation construction and recommended soluuons
Roads, paving and grade slabs.

- ‘Harmtul chemical contents in soil and ground water, i any, and recommendations to
protect underground structures from their harmiut effects.

i.  Coefficient of earth pressure to be adopted for design of retalnma structure.
k. Specification for soil to be used for backfiling.

L Swelling characleristic of soil dearly indicating all sweﬂmg pressure elc.

anpyo

i
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952 Earthwork in Siie Grading & Embankment

9.5.2.1 Scope

“This specification covers the requirement in respect of materials, workmanship and quality

for clearing, grubbing, grading, forming embankments and compacting of the areas in all
kinds of soil.

9522 Codes and Standards
) Unless specifically mentioned otherwise, all applicable codes and standards in their latest

editions as published by the Bureau of Indian Standards shall govem in respect of design,

. workmanship, .quality and properties of materials and’ method of testing. Some of the
relevant available codes are listed hereunder: -

1S:2720 Method of test far sails - grain size {Part 4) analysis

18:272¢ Method of test for soils - Detenmination (Part 5]:01 fimit & plastic limit

1S:2720 Method of test for soils - Determination (Part VIIj of water content - dry
density relalion using light compaction.

15:10375

Code of practice for field_control of moisture and compaction of ‘soils for

embankment and sub grade.

9523 Materials

Earth used for filling shall be selecled earth as approved by the Engineer and free from

organic_and other objectionable matter. As far as possible ‘excavated earth from
%Moundaﬂons within the project area shall be used for filling. All clods of earth

v shall {brokeq\gr removed. Expansive soil shall not be used. The Contractor shall
4 '_\ dicate in hi ﬂer—}he location of borfow areas and type of soil that he proposes to use.

“\ .

;_ a vag‘ Qlastlcny index less than 20 and maxlmum proctor laboratory dry dengs
<: 5 gmfcmshall_ only be used.

~A.\_ 4
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Adequate dewatering facilities like dewatering pumps, pipes etc. shall also be provided by
the Contractor for this work including for excavation in borrow areas at his own cosl.

9.5.2.4 Initial Levels|

The Contractor shall carry out the survey of the site before starting any work by taking
accurate crass-section of the areas perpendicular fo established grid / reference lines at
10 m interval or other intervals chosen by the Engineer based on the ground profile. For
embankmenis initial levels shall be taken along the line of embankment and at right angles

to the proposed alignment. These shall be checked by the Engineer and thereatfter
properly recorded.

9.5.2.5 Clearing

The area to be graded shall be cleared of plants, logs, stumps, bush vegetation, rubbish
slush etc. If any roots of stumps of trees are met they shall also be femoved. The material
sa remaved shall be disposed of as directed by the Engineer including burning it
necessary. Trees to be cut shall be marked and the Engineer's approval taken betore -
telling them. AHler.the tree is cut and roots taken ott the pot hales {armed shall be filled
with good earth in 250 mmi layers and compacted. The tree shall be cut in suitable pieces
as instructed by the Engineer, stacked and. delivered 1o the Owner. Alter the area is
cleared of plants, logs, vegetation etc., the filling area shall be compacted with power roller
of 8 - 10 tonne capacity to obtain 90% of maxlmum proctor laboratory dry density of top
soil as per 1S:2720 part Vi, Initial level shall bé taken again as described in the above

clause. These initial tevels shall be considered tor calculation of compacted volume of fill
subsequenﬂy

9526 Grading

The grading shall be carded out so as to obtain the levels indicated in the drawing atter
compaction. Generally such grading Includes cutting and filling. The Contractor may
employ any suitable means, mechanical, manual or a combination of both. The filled up
area shall hormally be filled with selecied-earth In layers of 250 mm (in loose condltion
uncompacted thk:kness) and compacted using rollers so as to obtain a density desired by

the Engineer, normally minimum of 95 % of Proctor dry density for coheslve soils and 85%
of Relatwe Densxty tor.non- coheswe souls.

When a layer of loose earth over an area has been removed during gvadmg. the area shail
be prepared by ploughing to loosen the earth before addition af soil to make up the lost

earth, After the addition of soil over the ploughed area, it shall be compacted to the
desired density. . o

95.2.7 Embankments

The linished formation width, side slopes and grade of the embankment shall be true to
the line and level as shown on the drawings.

The embankment shall be made up in layers not exceeding 250 mm thickness
(uncompacted thickness), over the whole width between the surface of the side slopes and

shall be slightly concave in section so as to relain the water for water subsidence.-All large
clods shall be broken up.

When the embankments are on side-long ground the whole area of the embankment on
slope shall be benched out or stepped so as to prevent the material from slipping.

tn construction of embankmem over the culverts or plpe dralns care shall be taken- to-bring
the embankment up;’ equally on Both sides and over the top. of the s
embankment shal,lfbe-"compacted__-a‘é;;. ’ngcmed under Grad{ng in rock e
rock filling shatt be care(uliy packed| t /the depths as shown on the drawi
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. . i embankmenis are made from borrow pits, the Centractor shall excavale the eanh from
borrow pits at the locations indicaled on the drawings. They shall be reguiar in width and
i shape and shall be properly graded, drained and finished with neatly trimmed slopes.

9.5.2.8 Tesling and Acceptance Criteria

The degree of compaction shall be as specified above or as decided by the Engineer as
per site conditions. The actal method for measuring the compaction will be decided by
the Engineer. The Contractor shall carry out at his own cost the required tests to prove
that the soil has been compacted to the desired dry density. These tests shall be carried
out at diflerent stages of filling and also after entire fill height has been completed. Since
the degree of compaclion largely depends on moisture content of sail, a close watch shall
be kept on it and corrections done 1o oplimisé the moisture content. Generally the
" maisture content shall be brought to within plus or minus 2% of optimum moisture content

" prior to rolling. The quality control operabons shall include but not limited to the tollowing
items of work.

i)  Lines, levels and grades

a) * Periodic surveys !

AN

b) Establishment of markers, beards etc.
iy Grading
a) Checking the quality of fill material

b) Checking moisture contenit of it material

>
kY
g
¥

C) Checking degree of compaction

The Contractor has 1o offer inspection request on each layer and Engineer may take the
Inspection on degree of compaclion it desires. {f a layer fails to meet the required density,
it shall be ‘reworked or ‘the material shal be replaced and method of
compactionvequipment altered as directed by the Engineer lo obtain the desired density.

953 Concrete Piling-

POROR I (EOY RS

9.5.3.1 Scope

This specification covers the requirement in respect of materfals, installation and testing of
driven cast-In-situ, bored cast-in-situ, driven precast and bored precast concrete piles.

FYRTSTC R TR R

' 9.5.3.2 Codes and Standards

PRy,

Unless specifically mentioned otherwise, all applicable codes and standards in their latest
editions (with all official amendments) as published by the Bureau of Indian Standards and
all other such as may be published by. them during the currency of the Contract, shall
govern in respect of workmanship, quality and properies of materals and methods of
testing. Some ol the relevant available codes are listed hereunder:

18:2131 Method of standard pénetration for soils ."‘_-ﬂ
1S:2911

9 5.3 /’@E‘feﬁlais

& /Th\masf als cement, aggregates sleel used i the work shall be as specified
; ‘x, .
\ kY °

S-MKTL,. Pt ‘ £
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Code of practice for design and construction of pile foundation.
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Cement Ordinary Portland cement (43 Grade) conforming 10 IS:8112 shall be used for
superstructure and Portland Stag Cement conforming to IS 455 (Refer Note 7

of Clause 8.2.4.2 of 15:456-2000) for substructures, which shall be decided
based on the final Soil Investigation Report -~

Aggregate Machine crushed blue granite conforming to 15:383.

. Steel ‘High yield strength detormed bars conformmg 1o IS 1786 shall be used for

9.53.4

\\'\.

P’asg TV Systems:Rev. no, _

\\x

reinforcement. In view of the corrosive atmosphere, rebars with corrosion
resistance without compromising bondage between steel and concrete such
as TISCON CRS or SAlL. TMT HCAM shall be adonted.

!

Water  Water used for mixing shall be potable water conlorming to 15:456.

Requirements for Precast Piles

Precast pites shall be of octagonal shape, unless otherwise specified or approvied by the
Engineer. .

The casting yard shall be so arranged that piles can be ffted directly from their beds and
transported to the instaflation point with a minimum of handling.

Piles shall be cast in one oper‘ation: -The form boxes shall be robust and clean using
horizontal steel shutters of suitable length. The concrete shall be vibrated with the aid of
shutter/immersion vibrators. Care shall be exerdsed that no cement slurry is lost. All taces

of the piles shall be worked to be as smooth and dense as possible, including the exposed
face at the top. :

The cross-sectional dimensions of the pile as cast shall not be Iess than the specmed
dimensions and shall not exceed them by more than 6 mm. Further, any face of the pile
shall not deviate by more than & mm from a straight edge 3 m long, laid on the face. The
centroid of any cross-section of the pile shall not deviate by more than 12 mm {rom the

-straight line connecting the centroids of the end faces (head and tip} of the pile, or 1/500 of

pile tength, whlchever is the least

Side shuners shall not be struck uu after 24 hours from the time of casting or later if so

_instructed by the Engineer.

Piles shall not be moved from the beds on which they were cast until the concrete has
sufficlently hardened. This period shail be a minimum of 10 days for ordinary Portland
cement/Sulphate resistant Cement concrete_and 7 ddys for rapid hardening Portland

cement concrete from the time of casting. Care shall be exescised by the Comractor during
such movement that the pile does not.crack or chip.’

Piles shall be kept continuously wet for ten days tmm the time of casting, but longer curing
shall.be done, as directed by Engineer, when hard driving is expected.

When piles are stacked between the period of wet curing and driving/installing, they shal

be protected from rapid drying by sheltenng them from the wind and direct sunught by
covering the stacks.

All care shall be taken at all stages ot transporting, lifting and handﬂnd of the piles to
ensure that they are not damaged or cracked. During transport, the plles .shall be
supported at the appropriate (ifting hooks provided for the purpose. It the plies are put

/ \\nly after being lifted, they shall be piaced on tresties or blocks lo A
i Wi
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Piles shall be provided with a coaxial cast iron or steel shoe for protecting the tip of ihe pile .
during driving, as indicated on drawing. The area of the tip ol the shoe shall be such that
the stress in the concrete in this part of the pile is within the sale limits.

For precast piles to be installed in pre-bored holes, a grouting pipe of appropriate diameter -~
shall be embedded along the centre line ol the pde for the entlre leng!h

8.5.3.5  Requirements tor Driven Pnles

Standard helmet of cast-steel or structural steel shall be litted on the pife head, uniess a

follower is required, to ensure axial alignment of the hammer and pile at instant ol impact. ~

Short hardwood dolly in one piece not thicker than the width of the pile with grains parallel

to the pile axis shall be used with the helmet and shall be closely fitted inside the recess

on top of the helmet. A steel band is to be pressed over the top of the dally to prevent it

.. : {rom splitting. A steel plate of 25 mm minimum thickness shall be used on top of the dolly
to distribute the hammer blows. The vse of wood chips, small wood blocks or such other

matenials is prohibited. The Contractor shall note on the driving log when fresh cap block

material is placed under the hammer and shall discount the measured resxslance to dnvmg
. immediately thereatfter.

vr iy bl

ilis desirable that double acling diesel/ compressed air/sieam operated hammers are ’
used for driving the pile. Single acting hammers may be used only it permitted by the
Engineer. The Bidder shall submit with his Bid, the details of driving equipment 10 be

’ specifically deployed on this job. It shall be the responsibility of the Contractor to use the
< - right equipment for driving. The Contractor. shall satisfy the Engineer regarding suitability,

) etficiency and energy of driving equipment. The hammer blows shall always be in line with

’ the pile axis. Drop of each and every blow shalt be controlled and monitored.

The heaviest. practical hammer with drop o stioke limited to the minimum shall be
employed so as not to damage the pite. In any case, the weight ol the hammer shall
" exceed 10 limes the weight of 1.0 M length of the pile. Long continued driving after the pite
has almost ceased to penetrate,-shall be awaided. Care shall be taken not to damage the
piles by overdriving. Any sudden change in the rale of penetration, which cannot be

ascribed to the nature of the ground shalt be noted and its cause ascertained, if possible,
before driving is continued/pile is accepted.

*

R RER AT LN

. . ) The Contractor under the supervision of the Owner/Engineer shall take temporary
- compression or reboundset curves on the piles during driving, as described in 1S-2911.

These shall be 1axen at a few pile penetration depths and at the final set, on the first few

piles of each size and/or length. The values of (CT + C2 + C3) thus obtained shalf be used

to recheck and modify if necessary the required “Set" for the sate load bearing capacity
speciliied for the pile.

The final set-of each pile shall be recorded as the peneiration in millimeters per 10 blows.
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Set criterion shall be mutually agreed upon on the basis of set recarded for piles for initial
‘pile load tests,  the Contractor's pile driving equipment, etc. in case of any conflict or
disagreement, decision of the Engineer shall be binding.

9.5.3.6 Installation Of Piles
General

catio_n of Plles

/-pl)‘

n»trr{x\prcéte s\howmg clearly the designation of piles to be installed by

L\s/ tem shall be’suhmmed to the Englineer before the installation of piling i

P ‘,
1
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A ,1Q%s (éll not be used on the work

- Trial bore holes

To ascertain the founding strata, especially for precast driven piles, trial bore holes shall
be carried out.

- Hecord of Piles

The record shall be kept by the contractor in an approved form of the total penetration of
every pite and the behaviour of each pile during driving / boring. Type of soil encountered,
depth of boring/driving, depth of water table, cut-off level working level, time taken for
concreting, consumption of cement, density of bentonite slurry and all other important
observation shall be indicated in the standard record format. Any dewviation from the
designated location, alignment or load carrying capacity or any upheaval noticed only any
pile during installation shall be immediately reported to the Engineer and adequate
corrective measures taken as decided by the Engineer. On the completion of . pile
installation, pile driving / boring records together with the records of such changes or other
sub-surface information that were obtained during the instafiation of piles shalt also be
submitted by the Contractor with the Engineer in triplicate.

Sequence of installation

The Engineer shau decide the sequence of the group of piles that the Contractor should
undertake for instaliation and Contractor shall proceed from those in the centre of the
group towards those on the periphery or from one side to other.

Installation

- General

Piles shall be installed with due consideration for safety of adjacent structures, working

equipment etc by a method which leaves their strength unimpaired & which develops and
tetains the required load bearing capacity.

- Driven cast-in-situ piles

Steel casings, shall'be straight and shall have sufficient wall thickness and strength to
w;lhstand without damage, distortion etc., the handfing stresses and driving stresses. set
upin obtaining the specitied depth and set and to resist harmiul distortion or buckling due
to soil pressures developed during instaltation of pile or adjacent piles. Joints shall be
welded or lockseamed. Casings and their joints shafl be sulficiently tight to exclude water.

Casings shall be of such diameter as to give the specified nominal diameter of the pile.

Casing. lengths shall be the maximum consistent mth standard practlce transport,
handling and driving facilities.

_ Detachable shaoes shalt be of cast iron or mild steel and of requisite strength of the

standard sizes used with the respective steel casings and the shoe shall be coaxial with
the steei casing. i

In case ot piles close to the existing plant-& structures, the Engineer if necessary, may

specify the fall of smaller than the standard and working hours tor the rig & no extra claim

ali be entertained due to these restrictions. The equipment and methods for mstalhng
all be such that the loss of energy is limited 1o a suitablé minimum.

Casi % ,\é\stoned from true and uniform shape, whether caused by driving or earth and
water" es%ure resulting in a reduction of the crass-sectional area of the pile in excess of

bqe No §725- GESEC 7ooms Rev. RO
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it there is a major variation between the depths at which adjacert foundation piles in a
group meet refusal, a boring shall be made nearby o ascerain the cause of this
difference. f the boring shows that the soll contains pockets of highly compressible
. material below the level of shorter pile, the pile shall be taken below the bottom of such

layer.

Provisions of 1$:2911 (Part 1/Sec.1) shall be adopted for requirements no! covered above.

- Bored cast-in-situ piles

|

Bored cast-in-situ piles shall be |nstalled by suntable chaice of techniques covering the
manner of soil-stabilisation i.e the use of casing and / or use of drilling mud, manner ot

" concreting 1.e direct pouring and placing or by use of tremie and choice of boring tools in
“order to permit a satisfactory instaliation of pile. Preferabty Direct Mud Clrcutation method
shall be adopted lor installation. ;The bentonite and bentonite slurry shall meet the
requnremem specified In 1S. A minimum length ot 1- meter of temporary casing shall be
inserted in each bored pile. In case of collapsible soil strata, the full depth of boring shall
be provided with temporary casing. if piles are founded on a rocky strata, the casing shall
be keyed for a minimum depth of 150 mm. After the borehole has been drilled to its final
depth,-tresh benlonite slurry shall be pumped through the chisel resting at the base of
hole, to remove completely alf cuttings and other loose materials from the base of pile.
During this flushing the speed of pump shall be increased to maintain addilional high
pressure for 10 - 15 minutes. After the hole has been thoroughly flushed, the chisel and
APl rods shall be removed for the concrete. When instalting piles In a group, sufficient time
shall be allowed for treshly poured concrete in the adjacent pile to set.

- Provisions of 152911 (Part 1/Sec.2) shall be adoptéd for requirements not covered above.

-  Driven Precast Piles

A minimum period of 28 days shall be allowed for curing trom the fime of casting the pile,
.before selecting the pile for driving. This period may be relaxed by the Owner/Engineer if
he is satisfied that the pile has achieved adequate sirength to take up driving stresses

“without sufering distress. In such case the Confractor shall obtain expressed permission
of the Owner/Engmeer in writing.

Driving shall be performed with fixed, leads or leaders capable of holding the pile firmly in
posttion, with the hammer and the pile in axal afignment. Care shalt be taken dunng
driving to prevent and correct any lendency of the pile to twist or rotate. Pile drivers shall
-have finnly supported leads extending down to the lowest point the hammer must reach.

Where cut off levels are below grade level, the Contractor shall be required to use
fallowers to drive the pife further below ground level when the head of the pile is near

-ground level.

In general, driving sequence of piles and clusters of piles shall, unless otherwise specified
by the Engineer, proceed from the centre of the plle groups and progress .outward from the
centre, towards any two opposing sides of the perimeter.

Piles shall be driven in a continuous manner, without interruption, until the-pile has been
- driven to final elevation ol specified resistance, or a combination of both as shown on the

/. <

7 \"-_ﬂ‘-’:/\" i’;

TG, \leas shall be driven in such manner that premusly dnven piles are nm damagedlaﬁecled
/ Jncludmg partly set concrete of lengthened piles.

awings or as directed by the Owner/Engineer. Where, in exceplional cases driving is

Mnlermmed before final penetration is reached, the set per blow immediately upon
N ’—\")‘,}y

tnevmg shall be disregarded and such pile shall be driven to the final elevation to which
u\e,,ad;acem piles, whwh were not interrupted, have been drlven.

\‘\{Lf: AR 1 /
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Piles shall not be abandoned partially driven at the end of the shift.

_ : ’ When a pile head is damaged -dunng driving, the head shali be cut-off square at sound-
4 L concrete level, and all:loose p_laa.-cles shall be removed by wire brushing, foliowed by
N T m;,:% AL :'g%fi mrmg;g_wgthQnang. the he'ad :s;l\all be replaced by
’ concrete of an approved grade: Such piles shall not be driven Untl apper
d . reached the specified strength.

e

‘*ﬂ‘“nﬁrnl
Sg-nooorele has

If the driving of the pile has been accepted but sound concrete of the pile is below the cut
Y cft level, the pile shall be made good to the cut-oft level with concrete of a grad'e not
inlerior to that of the concrele of the pile. While lengthening the pile, joints in the -
reinforcement shail. De such that the full strength of the bar is effective across the joint.
~ Welded joints shall be made in accordance with 1S:816 and/or [S:1323 and the main - -
longitudinal reinforcing bars in the head of the pile shall be exposed for at least 300 mm

below the weld. For lap or splice joints sufficlent ink bars shall be provided 1o resist
v . eccentric {orces.

Provisions of 15:2911 (Pan 1/Sec.3) shall be adopted for requirements not covered above.

» ] . .

- Bored Precast Plles {Precast Pile Installed in Prebored Hole} -
U _ Boring shall'be simiar 1 that fof bored cast-in-sitis piles. o o

Where indicated by s_lte conditions, precast piles in prebored holes shall be socketed Into
. ) compeient siratum as indicated on the drawing or as directed by the Engineer.

t . .
: In order to determine the -competency of the stratam induding rock for socketing as well as
: supporting the pile, standard penetration tests {SPT) shall be conducted during the
- - progress of boring/chiselling into the stratum including rock.

) The precast pile shall be brought near the borehole and lifted in vertical position, The pile
o shall be suspended over the borehole. The flush water shall be switched on through the
central grout passage in the pile as the-pile p approaches the lound‘lng strata. On
reaching the founding strata, water ilush shall be continued for 10-15 minutes. Flushing

shall be done under adeguate pressure in order to ensure the cleaning of borehole bottom
of any solt/cohes:ve material.

After cleaning the bottom of boreliolg, cemenvsangd grout (1 cement‘: 2 sand) with W/C
ratio of 0.55 shali be pumped through the grouting pipe in the pile so as lo grout the base
., ' and {ill up the annular space around the pile. The grouting pressure shall be adequate to

- grout the tuil lenglh of the pile. The minimum thickness of the groul mamle shall be 40
mm.

- Temporary lmerslcasmgs it provmed shall be exlracled prpgrasswely as tbe_grout level
: * inside the borehole rises.

_ Provisions ot 1S:2911 (Parl 1/Sec.4) shall be adopted for requlremen(s not covered above.

Jetting of Plles - . )

i Jelﬂng of ﬁiles by means of water shall nol be permitted.

Relinlorcement : l

rcement for use in pile shaft shall be assembled and joints in‘longitudinal bars, if

_A “ ‘dislo Qh\of’ 1h ‘rqmlorcmg cage. The pro;ectlng fength of the longfiudinal bars beyond the
VRN, plle cul- olﬁ (8L hall be equal to 50 tinies bar diameter. Minimum caver shall be 50 mm;
/ . /however in agg(esswe soil cover shall be increased lo 60 mm.

- EeaadG. ) .
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The helical relnlorcemenl shall fit tight against the Iohgnudmal bars and be lixed to themn

by soft annealed 16 gauge block i |ron Wils, the free ends of WhICh shall be turned into the
interior of the pile.

In addition ‘ae' sl b IR PP 111 Ul o -] prv.uw at apa\.nug
otz UY U mongltudlnal bars shall be velded to templates Care shall be

- taken to preserve the correct cover and alignment o’ Teinforcement tree from any twist,

throughout the operation of placing the rem(otcmg/ age into the borehole and concreting
of pile. .

Concreting work In cast-In-situ piles ;,L

The specifications laid down for ‘concrete work shall also apply to the concrele work for

piles, except as modified in this specification. The Contractor shall submit mix design as
y . * per IS method or ACIl-Code 211.1 and carry out adequale number of tests to ensure the!
bE minimum strength, The minimum cement content and the maximum water cement.ratio |
considered in mix design shall be 400 kg/m3 and 0.45 respectively unless olherwise
specifled. The stump {130 -.180 mm flowing cansistency for bored piles, 80-100 mm
o - Hlowing consisténcy for driven piles) shall be selected by the Contractor based on the
27 . suitabitity of-the chosen method of concreting for pile installation. If, during execution,

. workabllity is to be Increased, higher cement content or admixturés shall be used with
Engmeer's approval.

The concrele shall be freshty mixed and of sutficient quantily. in the casing (where used) to
ensure that during the withdrawal of the casing, a sufficient head of concrets Is maintained

to prevent inflow of subsoll and ground: water and to preyent formation of necking or
wastlng. .

Exposyd portions of plles be cured tor ten (10) days

Whe Installing piles In a group, sufficient ﬂme shall bk allowed for the treshly poured
ete [n a pile to set before ms!a!ﬂng adjacent piles.

All care shall be taken to prevent formation of volds In the pite by pockets of air trapped
within. Particutal attention shall be paid to this during withdrawal of casing. The volume of

, concrete: placed shall be checked ‘against calculated volume of plle at the lime of
wnhdrawal of casing.

Minimum Casting Levéls

" Piles shall be cast atleast 500 mm above lhe hmshed cut-off leval so as o permit the

removal of all latiance and weak concrete, -

9.53.7 Testing ot Piles

General

The Contractor shail cast/drive lest piles for each kind of loading and carry oul the foad
bearing tests before actually commencing the work-uniess otherwise specitied, the number
ol test piles shall be based on the criteria specified In 1S:2911(Part 4). The Contractor may
be allowed 10 use quick setting cement or add the necessary admixtures to enable him to

: . conduct the test within seven—(7) days aﬂer mslallahon for cast-in-situ piles or within 7
i days of casting 1or precast plles,
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1tests shall be carrled out by the Contractor as described herein. tha load test on
: }owever shall not normally be undenaken by the Contraclor within 28 days
i 1
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shall be carried out between two piles. Before any load test is made the proposed
arrangement lor carrying out the ioad test including the preparation of the structure to
receive the loads and the type of loading to be adopted shall be fumished by the
Contractor and approved by the ‘Engineer. The load tests shall be made under the
supervision of the Engineer. The complete record of such loads shall be filed with the

Engineer in triplicate. The responsibility for carrying out such load fests sausfaclonly and
salely and on proper lines rests with the Contractor.

The test shall be carried out at cut-olf level wherever praclicable, otherwise suitable
allowance shall be made in the interpretation of the test results.

- Method of Testing

The testing shalt be conducted according to 1S:2911, Part IV as described herein. if there

is any discrepancy observed between the IS guidelines and the specification given here,
the following guidelines shall be governing.

- Vertical load test {(compression)

The lest load to be applied on the.ioading platform supported on pile shall be

a) 2.5times the proposéd sale designed load in case of test pile.

1.5 times the proposed sale designed load ar upto a maximum settlement of 25 mm
whichever occurs earlier in case:of working pile.

The load increments shall be -

a) 1/5, 215, 315, 4/5, 1, 1.25, 1.5, 1.75, 2 2 25 and 2.5 times the sale designed load in
case of test pile and

b) /5, 2/5, /5, 4/5, 1, 1.25 & 1.5 times the safe designed load In case of working pite.
Readings .ol ‘seftlements shall be recorded with minimum 2 dial guages of 0.0t mm
sensitivity each positioned at equal distance around Ihe pile and normally heid by datum "
bars resting on immovable suppons at a distance of 3D (subject to miriimum of 1.5 m)

from the edge of the pile where "D’ is the stem diameter of circular plles or dlameter of
circumscribing circle in the case of square or non circular pites.

Taking of measurement or displacement of the pile top for each load increment is

continued untit the settlement is either 0.1 mm in first 30 minutes or 0.2 mm in first one
hour or {ill 2 hours whichever occurs first.

The final test load shall be maintained for 48 hours. The safe load on single pile for the
test pile shall be at least of the folfowing:

a) Two thirds of the tinal load.at which the tolél‘djsplacement attains a value of 12 mm.
b) 50 percent of the final load at which the total displacement equal 10 % of the pile

diameter in case of uniform diameter p}les and 7.5 % of bulb diameter in case of
“ under-reamed piles.

- Lateral Load Test on Pile

The sale lateral design load shall be the least of the following:

i) 5%ofthe §Afe a_xiél load.
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The test load shall be o~
n a) 2.5limes the proposed sale lateral design load or 12 mm whichever occurs fater in
case of lest piles. - s
b} 1.5 times the proposed safe lateral design load or 7. 5 mm whochever oceurs earlier in
case of working pile.
Caned
The load increments shall be simitar to the one given lor the vertical load. The safe lateral
load on a single pile shall be taken as the least ot the following :
. -
a) Fifty percent of the final load al which the total displacement increases lo 12 mm.
b) Final load at which the total displacement corresponds to 5 mm. ot
- Cyclic Load Test on Pile
—
Altemate loading and unloading shall be carmied oul at each stage as given in relevant
clause and each loading shall be maintained as given in relevant clause and each
unloading stage shall be maintained for atleast 15 minutes and subsequent elastic —
rebound in the pile shall be measured accurately as sgeciﬁed in relevant clause. This test
shall be continued upto 1.5 times the proposed safe design load. The skin {riction and end
bearing load of the pile shall be separated out either by graphccal method or analytical .
mielhod as desctibed in 1S,
- Pullout Test -
: Puliout test requifement;. shall be as per 1S:2911 (Part 4).
9.5.3.8 Acceptance Criteria -~

. i The follomng are the general acceptance criteria. o~

. The clauses pertaining 1o’ acceptance of concrete work as described for Plain and

Reinforced Concrete work shall also be applicable 1o the work of piles. !

H . ’ ) : -

Positional Tolerance ) ) '

The permssuble positional deviation o! pile should not be more than 75 mm or D/4 -~

whichever is less where 'D' is the diameter of pile (75 mm or B/10 whichever is more in
case of piles having diameter more than 600 mm) at the working level. In the case of :

single pile under a column the positional deviation should not be more than 50 mm or D/4 -
whichever is less (100 mm in case of piles having diameter more than 600 mm). This will
be measured after the driving of the pile and during the inspection of the tube prior to
placing of reinforcement and concrete. Should the deviation be greater than that specified

ot
above, the Contractor shall remove the casing at his own cost & rednve the pile, if ordered
s0 by the Engmeer
) S~
In the al(emaﬁve the Engineer may at his discretion order the driving of additional piles at
the Contractor’s cost whlch he considers necessary attef checking up the design load on
the pile group -~

* Pile size & cipacity .

; The Contractor shall guarantee 90% of full cross sectional area of the pile and
' guaraniea against occurrence of necking of wasting, bulging, spalling of shatt ¢
exposure of reinforcement, porous concrele and similar detects which wlll‘u
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strength and durability of pile. The Engineer may direct the Contractor io completely
exhume some or afl test piles before or after load testing to examine the quality of the pile
shaft. This_shall be done either by excavating around the pilé or by pulling out or by a
combination of both methods. if the quality of the pile shaft does not satisty the
requirements of this specification and/or it the pile fails to attain workmanship or
negligence on the part of the Contractor, all costs of mobifisation, instaflation and testing of

test piles exhumirig of test piles and any other work in connection with the test piles shat
be to the cost of Contractor.

Structural Soundness

The concrete should have the minimum strength specified based on the cube test. The
acceptance criteria mentioned in the specmcatuon tor concrete works under 9.4.5 shall be
referred in this aspect. However the Engineer reserves the right of rejecting any pile which
in his opinion is not structurally sound or is not in proper position and alignment. The
Contractor shall be bound to pull the same out and re-install a new pile In its place or leave
the defeclive pile and instal at the Contractor's cost one or more addmonal piles to
substitute the defective pile, as per directions of the Engineer.

9.5.4 Earthwork in Excavation & Backililing

9541 Scope )
This specification covers the requirement of site clearing, excavation & backfilling in all
types of soil for 1o_undations, basements, trenches, drains, culverts etc.

954.2 Codes and Skandards
Unless spedifically mentioned otherwise, all applccable codes and standards in their latest
editions as published by the Bureau of Indian Standards shall govern In respect.of design,
workmanship, quality and properties of materials and method ‘of tesung Same of the
relevant available codes arte listed hereunder:
15:1498 Classmcatlon and ;dentmcatlon of saiis tor general engmeenng purposes
{S:3764 - Salety code for excavanon works
1S:4081 Salety code for blasting and related drilling operations .
1S:9758  Guidelines for dewatering during construction

9543 Semng Out
The work shall be set out to exact dimensions as shown on the drawmgs and shall be
checked and approved by the Engineer betore commencement of excavation. -
In fitm soil, the sides ot excavation in :1oun'dations shalfbe kept vertical uptoa depth of
1.5 m trom the bottom and for greater depths the sides shall be widened by forming steps
of 300 mm on either sides after every 1.5m from the bottom. Where soil is soft, loose or
slushy, the width of steps shall be suitably increased or ‘the side sloped or shored up, as
directed by the Engineer. Working space shall be approved by the Engineer:
In case of pxtaya F r«pt es, the authorized width ot excavation shalt be 600 mm plus
outer diarfiélelNg ‘tu;?e o;am width -of bedding as shown in the drawing whichever Is
higher, {H " depth of hs’n) ‘For higher depths, the width shall be widened by torming
steps ¢f 3p0’mm on exther szde \aﬂer every 1.5 m from the battam.

-S-t"i
{ A
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. 9.5.4.6.

u.m.q .

%9.54.8

Initial Levels .
Initial [evels either in a definite grid pattern or as directed by the Engineer shall be taken by

the Contractor jointly with the Engineer over the original ground -prior 1o starting actual
excavation work and after setting out. .

Clearing.and Grubﬂng Etc.

" The area to be excavated shall be cleated out of trees, logs, stumps, bush, vegetaton,

rubbish, stush eic. and leveled up. Trees up to 30¢ mm girth shall be uprooted. Trees
abave 300 mm girth shall be cut up 1o 600 mm below ground level. Useful materials,

saleabie timber shall be the praperty of the Owner and hence shall be handed over. All the
spoils and uvnserviceable materials and rubbish shall be bumt or removed fiom site to
.approved.disposal areas as may be specified. ’

Excavatlon and Cutting

The Contractor shall excavate to remove malerials of any nature or description which may
be encountered and excavate to depths, widths and inclinalions as shown on the drawings
and/ or as directed. The bed of the excavation shall be made level and tirm by watering
and rammirg. The Contractor shalt nol remove any tree without permission.

While carrying out excavalion for drain work, the sides and bottom shall be cut to the exact -

shape, slope and gradient as shown on the drawings. The surface shall be properly
‘dressed. Excavated material shall not be placed within 1.5 m from the edge of any
excavation.or ha!l of trench depth whichever is more.

Excavation in Rock . )

+ Blasting where -permitied shall be carried out as specified in 1S:4081. Where blasting is

protiibited, rock excavation shall be by chrselmg, wedging or any other approved method.

Depending on the exact location of réck excavation, deaslon 1o excavate by blasting or
not will be taken by the Engineer.

Variation In. Excavation
Bad Soil '

“Should the bottom of any excavation at design depth ‘appear to be soff, unsound or
unstable, the €ontractor shall ‘report the mater to the Engineer and it the Engineer so -

directs, shall excavale the same to indicated depths. The extra depth shall be filled up with

concrete or such other materials as the Engineer shall direct. No extra compensation wil
be entertained in this account.

Excavation Too Deep

it the Contractor excavales o Ievéls_ deeper than thosé,shown dn drawings for any reason
other than those stated above, he shail fill it up at his own expense to the proper level with
lean concrete 1:5:10 or sand filling as directed. No paymant will be-made lor excavation

taken down to depths more than those shown on the drawings or for the filling camied out
as directed.

Slips and Falls _

‘Every precaution shall be taken against slips and falls of earth, clay, sand or other

materials in { exeavaggns but in the event of any such eccurving; the Contractor shall at

his own e, emake "goad the space atfected by slips ot falls even if the aﬂected area is

ou(sldﬁr, 2. dtmens!oa oi lha work ordered..
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The Engineer will determine in each case whether such atfected area is 1o be filled up in
whole or in part with concrete, brickwork or masonry of the quality used in the adjoining
work of where only a partis to be so filled, the materfals 1o be used lor this remaining pant.

It in the opinion of the Engineer there is a possibility of the newly constructed work having
been damaged or disturbed by such collapse, the work shall be laid bare at the expense of

the Cantractor for inspection. Any damage caused shall be made good by the Contractor,
al his own expense.

Soil/Sub-soil Water Condition

Boring and-sub surface data regarding the nature ol soil, sub-soil water furnished 1o the-
Contractor shall be taken as guidance only and variation there from shall not aftect the
terms of Conlrict The Contractor must satisfy himself regarding the character and volume
of all work undér this item and expected surface, and/or sub-soil water to be encountered.

95.49 Keeping Works Site Free From Water

The Contractor shall provide and operate pumps and all other equipment necessary to
.drain the sub-soil water, rain water etc. to the nearest sewer or drain through properly laid
- . .pipes or: channels and keep excavation pits, trenches etc free om waler at afl times
during excavation, backlilling and the continuance of the contract. Adequate care shall be
taken to prevent movement of water through freshly laid concrele ar masonfy work,
Sumps made for.dewatering shall be kept clear of the foundation. Method of dewatering
shall be appfoved by the Engineer but in no case the pumping arangement shall be such
that there is any movement of sub-soil or blowing-in due to differential head of water
during pumping. If water table is high, well point dewatering has to be adopted for
excavation beyond 1 metre below the water table. The dewatering shall be continued for a

sutficient period so as not to affect the strength and other properties of the concrete.
Guideline given in 1S:9759 shall also be followed.

9.5.4.10 Protectlon of Work

The Contractar shall support and maintain adjoining and abutting property and structures
to fender work’ saie to persons and propexty.

The Contractor shall provide necessary deckmg. guard, fencing, planking with red flags

and red fights at nlghl to maintain safe pedestrian and vehicular traffic near all open
excavations.

9.54.11 Shoring and Strutting

Shoring and strutting shall be used as directed when excavation is to be camied out in soft
. of slushy soif whigh is likely to coltapse during the ex;:avation of the work. The shoring
shall be either open or close boarded type dependlag on the nature of the soil and depth
of excavation and the type adopted shall be as directed by the Engineer. While excavating
in very unstable ground requiring suppont throughout the period of excavation, runners
shall be used and shall be driven always in advance of the excavation. The size and
~ spacing of different members 1o be used in shoring. shall be as directed by the Engineer,
-depending on the site conditions. if however slips do occur, the same shall be removed by
him and backfilled later by him-at his own expense. The withdrawal of shoring & shoring
material shall be done very carelully to prevent the colfapse of pit or trench. No claim shall
- be entertained for any material which cannot be removéd and is lost or buried.
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i) By keeping separately the materials suitable for backfillingfarea filing and material
not suilable at areas 1o be designated by the Engineer. -

!

i} The excess material remaining after back- hllmg/area mhng shall be spread evenly so

as to allow natural flow of water in he area. -
9.5.4.13 Backfilling and Filling in Plinth

- . ‘

Earth used for filling shall be free from organic and other objectionable matter. As lar as

possible, materials obtained from excavation in foundation shall be used. The earth shall
be basically CNS soll {Cohesive Non-Swelling Soil). Alt clods of earth shall be broken or -

removed. Where excavated material is mostly rock, the boulders shall be broken into
pieces not bigger than 150 mm in size and mixed with fine matenials consisting of
decomposed rock, moorum or earth and the mixture shall be used for filling. Expansive P
" soils shall not be used for filing. Maximum thickness of filing (uncompacted) shall be ’
200mm and compacted to 95% of procter density.

Filling Around Foundation with Earth .

. .
Filing shall be camied out in layers not exceeding 200 mm {(un compacted thickness) in -
depth. Each layer shall be watered, rammed and propedy compacted to 95% of proctor “

density or 85% of relative density dependmg on the sail type. For Turbine Foundation it
shall not be less than 98%.

yl
Sand filling in plinth
Sand used for filling shall be free from dust, orgamc and olher oblecnonable matter and ~
-shall not contain more than 10 percent of clay..
When filing has reached the appropriate feve!, the area shall be fiooded with water for a ~
minimum period of 24 hours to allow the fill to settle. The filling shall be allowed to dry and
then compacted and dressed to the required level.

-

Flll!ng in trenches Tor pipes

Filling in renches for pipes shall be commenced as soon as the joints of pipes have been -
tested and passed. Filling of trenches shall be carried out simultaneously on both sides ot

pipes to avoid unequal pressure on the pipe. The earth shall be spread on the sides and

top of the pipes in layers not exceeding 200 mm (un compaded thickness), watered, P
rammed and consolidated, taking care that no damage is caused to the pipe below.

Maximum particle size for fill material around pipes shall be less than 20 mm, o

9.5.4.14 Testing and Acceptance Criterla
Excavallon

On completion ot excavation, the dimensions of the pits will be checked as per drawings “
after the plts are completely dewatered, the work will.be accepted after all under-cuts are
set right, all over excavations are filled with lean concrete or. compacted earth as directed

and all necessary shoring & strutting done, all temporaty approaches to the bottom of 4
trenches provided, all to the satisfaction of the Engineer.

Backiilling / Plinth Filling

All ﬁlﬁthﬂt‘ oné to the compaclion specified. The backfilling work will be accepted
g_mheLE{ngn is satisfied with the degree of compaction. ”

N
QQVBI i each laye‘r of backhllmg shall be marked on the sides in arder lo exegef

[ con ot on the lhtcknegs oﬁ Iayer being laid.
(d“' Pu”"# KT1G. , . ,
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9.5.5.1

9.552

Plain and Reinforced Concrete Work
Scope i

This specification covers the requirement in respect of materiafs, workmanship and quality
tor Plain Cement Concrete (PCC) and Reinforced Cement Concrete (RCC) for all types of
structures in foundation and superstructure.

Codes and Standards

Unless speciﬁca-Ily mentioned otherwise, all applicable codes-and sﬁndards in their latest
editions as published by the Bureau of Indlan Standards and all other such as may be
published by them during the currency of the Contract, shall govern in respect ot design,

workmanship, quality and pyroperties of malerals and methods of testing. Some of_the
relevam available codes are listed hereunder:

Cement
15:269 - Ordinary and low heat Partland cement
1S:455 Specification for Portland slag cement

..

1S:1489 Specitication for Porttand pozzolana cement

1S:4032 Me\}lod of chemical analysis of hydraulic cement

15:6452 - High alumina cement for structural use

1S:8041 . Rapid hardening portland cen-1em

158112 Specification for 43 grade ordinary Porttand cement

1S:12330  Suiphate resisting poﬂlaﬁd cement

Aggregate

15383~ Coarse and fine aggregates from natura) scurces ic:_concrete'. )
1S:2386 Methods of test for aggregates for concrete

1S:2430 ‘Methods of sampling of aggregates for concrete

Concrete Plain and Relnforced

15:456 -Code of practice for plain and reinforced concrete
1S:460 Testsieves
1S:516 Methods of test for strength of concrete

15:1199°  _ Methods of sampling and analysis of concrete

15:1607 Methods for test sieving

15:1834 Hot applied sealing compounds for joints in concrete

IS:Z(y&//-\ta cement water proofing compounds
/ ol EEI:E’g AN P g comp _

N “7
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15:2974
153370

15:9013

1S:9103
1S5:9893
1S:10262

1S:10297
1S:10566

1S:10730
~ Steel

15:432

1S:1566
‘ 15:1 568
15:1786
15:2502

15:2751

9553  Materials

Code of practice for design and construction of machine foundations
Code of practice for concrete structures for the slorage of liquids

Method of making, curing and determining compressive strength of
accelerated-cured concrete test specimens

Admixtures tor concrete
Precast concrete lintels and sills

Recommended guidelines for concrete mix design

"Code of practice for design and construction ot Hoors/roofs using pre-cast

reintorced/pre-stressed concrete ribbed or cored slab units

Methods of tests for preformed fillers for expansion joinls in concrete paving
and structural construction

Methods of sampling of steel lor prestressed and reinforced concrete

Mild steel and medium lenslle sleel “bars and harddrawn steel wire for
concrete reinforcement.

~ Hard-drawn steel wire tabric for concrete reinforcement

Wire cloth for general purposes
High strength deformed steel bars and wires for concrete reiﬁforcement

Code of practice for bending and fixing of bars for concrete reinforcement

-Code of practice for welding of mild stee! plain and deformed bars used for

reintorced concrete construction

All materiais that.shall be used for works covered under this specification shali conform o

{ollowing standards 7 specification.
- Aggregate Machine cmshed blue granne conforming 1o 15:383
- Cement

IS.289 - Ordinary Poriland Cement

1S:455 - Specificallon Tor Portland sﬁg cement  _
15:8041 - Rapid Hardening Poriiand Cement -
1S:8112 - High strength Ordinary Portiand Cement
’IS:1 2330- Sulphate Resisting Portland Cement

15:432/15:1786/1S:1566
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9.5.5.5

- Binding wire 16 SWG annealed iron wire

- Joint filter Approved non extruding, resilient fillers

- Sand River or pit sand conforming to IS:2116

- Water ;zobg " PVC/Rubber/Metallic - Gi, Aluminium, copper
- Admixtures ' 15:9103

- Water Clean, potable as specfﬁed in lS:45t_5.

Source of coarse & fine aggregate shall be approved by the Engineer.

Test centificates for each consignment of cement procured have 1o be submitted by the
Contractor to ensure conformty with relevant standards. The Engineer. may reject such
cements supplied in the event of unsatisfactory tests or in the event of deterioration due to
age or bad storage etc. Decision of the Engineer shall be final in this regard.

Admixtures shall be used enly after getting permission from the Engineer and as per the
instruction of the manufacturer.

Grades and Proportioning

Any grades of concrete designated in latest revision of 1S:456 as shown on the drawings
or as specitied shall be used. Design mix concrete shall be adopted for all RCC works.
Contractor, at his own cost ‘shall get this Design Mix done by any premiere institute like
approved by the Owner. I the submitted results are not satisfactory to the owner, the
Owner has every right to reject the design mix. In case the coniracior fails to submit or-
comply with the design mix, he requires to follow Nominal Mix as per IS: 456 after
obtaining the permission from Engineer. The mix shall be designed as per "Handbook on
concrete mixes®, SP:23. While designing the mix, the strength, durabifity, minimum cement
content, maximum water cement ratio allowed and workability necessary for the job by
most economical yse of the various ingredlents shall be considered by the Contractor.
Contractor must use the same ingredlents in the Design Mix which he uses in the works.
The mix design shall be veritied by carrying out prefiminary test. =~ .

The water cement rafio, coarse aggregates and grading for each mix shall be
predetermined from the results of cube tests of trial mixes. The mix proportions
determined thus shall be followed at site and shall in no way telieve the Contractor of his
responsibiity as regards the prescribed strength mix. The mix proportions, however, shall -
be revised if the results of the cube tesis during the construction show consistently lower
than the prescribed one. No extra claim will be entenained due to-such changes in mix
designs, as the Contractor will be responsible to produce the concrete of required grade.

The maximum size of aggregates-used shall be as indicated in 1S:456 or specified
elsewhere.

Nominal mix concrete in accordance with 1S:456 for grade M20 or lower may the used if
shown_.on drawings or approved by the.Engineer. In all-cases the proportioning of
ingredients and works-control shali be in-accordance with 1S:456 and shal be adopted for
use alter the Engineer is salisfied regarding its adequacy and after abtaining his approval
in wiiting. ’

Mixing

Mixing should be carried out in mechanical mixers, No hand mixed concrete is permitted

for RCC mixing i permitted for PCC works shall be carried out on a clean, *
hard afid Wéﬁrgﬁga alform. Water cement ratio shall be rigidly controtied during mix .
idrsshalt 56 fittedcwit 3 i ‘

/t\f with automatic devices to discharge measured quantity of w.
o pan. The\y_fgtar shall not be admitted to the drum untll the cemg

st TS
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aggregate consmuting the batch are lhorough)y mixed. Mlxmg shall continue unlil the

-concrete is uniform in colour and not fess than 2 minutes and forty (40) revolutions atter all

the material and water are In the drum, Regular checks on mixer efficiency shall be carried
out as directed by the Engineer. Only those -mixers whose eliiciencies are within the

tolerances specitied in 15:1791 will be allowed to be employed. Batching plant where used '

shall conform ta IS:4925. Concrete shalt be prepared only by weigh batching the
ingredients. Volume batching will not be permitted.

The entire content of the drum shall be discharged before the ingredients for next batch
are fed inta the drum. No partly set or remixed or excessively wet concrele shafl be used.
Such concrete shall be immediately removed from site. Each time the work stops the
mixer shafl be thoroughly cleaned and when the next mixing commences, the first batch

shall have 10%-additional cement at'no extra cost to the Owner to aliow for loss in the |
- drum.

Placlng

Concrete shall be transported from the mixing plant to the forms, as rapidly as possile, by
means which will prevent segregation, consolidation or drying out in hot weather. Concrete
shall be placed within thirty (30) minutes after commencement of mixing. At the time of

placing concrete in very hot weather care shall be taken to see that the temperature of
wet concrete does not exceed 38°C.

.

Before placing concrete, formwork, embedments and reinforcement shatt be checked far’

completeness, location and dimension, It should also be squate and plumb. All chips and

saw dust or other foul matter shall be removed from within the forms with the help of an air -

compressor. The base surlace shall be well moistened and puddies wiped up. Earth
foundation on which direct placement of concrete is allowed will be rammed and
consolidated as directed by the Engineer such that it does not crumble and get mixed up

-with the waler during or after placement, before it_has sufficiently set and hardened.

Concrete may be placed against moiét surface but never on pools of water. in case the
foundation cannot be dewatered completely, special procedure and pre-caution, as
disecled by the Engineer will have to be adopled. A ayer of mortar of thickness between
12 mm o 25 mm as directed, of the same -or less W/C ratio and the same proportion as
that of concrete being placed and for cgment slurry’ will be spread thoroughly on the
foundation or construction joint just prior to placement of concrete. Placing equipment and
accessories shall be ‘kept clean and free of pariially set grout and concrete, and

~ maintained in proper working order. Waikmg on reinforcement layers is not permissible.

Walkways ot wooden planks or similar can be placed with remavable supports and should’
be mdependent of reinforcement.

In general, placing shall be direct, by transporting buckets. Where it is necessary to
deposit the concrete at level ditferences of more than 1.5 m, short chutes shall be used.
Short chutes and hoppers shall be so designed and installéd that segregation will not 1ake
place. In cases where chutes are impracticable due to excessive drop o placing leve.
hoppers and secnonal tubes (elephant trunks) shall be used..

Aﬂer the concrete has been piaced, it shall be spread, if necessary and thoroughly woﬂ«ed
around reinforcement ar other embedded tixtures into concrele form and shape. Vibrators
shall not be used for pushing the concrete into the adjoining areas. Care must be taken to
ensure that the Inserts, fixtires, reinforcement and fermwork are not displaced during or
immediataly after the placement and bring the concrete surface oul-of the alignment

beyond tolerance limits, the Engineer may direct to-remove the portion. and reconstruct or
repalr the same at the Contractor's expense. -

The rate of placement of concrete shall be such that no.cold joint is formed and fresh
concrele Is placed always against green concrete which is stift plastic and workable. No
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complete covering the still green concrete from rain is kept at the site of placement. if

there has been any sign of washing ot cement and sand, the entire aliected concrete shall
be removed immediately.

Compaction

Concrete in general shall be consofidated by vibration using high Irequency mechanically
driven vibrators. Concrete shall be placed in layers at least 300 mm deep in walls and
approximately 450 mm in mass pouring. Vibrators shall not penetrate more than 50 mm
into the surface of previously placed tayers but shali compietely vibrate the working layer.
Care shall be taken not 1o over-vibrate any concrele and espedially those with higher
slumps. Under no circumstances vibrators shall be attached to or allowed to touch .

reinforcement: Spare vibratars in good operating condition shail be on hand during placing
operations.

Construction Joints

In general, construction joints shall be limited to those indicated on the drawings. In mass
concrete, construction joints may not be indicated in the drawings but shall be made at
breaks, offsets or other convenient levels as controlied by volume, plant capacnty and time
factors. Such construction joints shall be so located that they do not impair the strength of
the structure. In walls and columns, height of each fift shall not generally exceed 1.5 m

unless otherwise specified in the drawings ar directed by the Engineer. Method of forming
all construction joints shall conform to the provisions of 15:456. -

All construction joints shall be cleaned with wire brush and water 1o remove all laitance
and loose material to expose the aggrégales. Immediately belore placing fresh concrete,
the surtace of previously placed concrete shall be coated with a thin coat of cement mortar
slurry of the same proportion as that of concrete.

" Where locations of the joints are not specitied, it will be in accordance with the following:

a. Ina column, the joint shall be formed 75 mm beiow the sofit of the beam or the edge
of the anchored bar of the beam framing into it whichever is lower. The Contractor

shall refer to the beam reinforcement draw(ng belore deciding on the location of the
joint at column-beam junction.

b. Concretein a beam shall preferably be placed without a joint, but rt pravision of a joint
is unavoidable, the joint shall be vertical and at the middle one third of the span,
clearing the cross beam locauon it any.

¢ Ajoint In a suspended floor slabs shall be vertical and at the middte one third of the
span and at right'angles to the principal reinforcement.

d ‘In general, construction joints shall be located preferably in a low shear stress 2one
and at right angles to the direction of the principal stress

Any deviation from the above shall be app}oved by the Engineer.

Curing and Protecting

Assoon as the concrete has hardened sufficiently, it shalt be covered elther with Hessian,
canvas or similar materials and kept coniinuously wet for at least seven (7) days after final
selting. Curing by continuous sprinkling of water will be altowed if the Englneer is satistied
with the adequacy of arrangements made by the Contractor.

HGS ‘v Systams-Rev.AQ
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-9.55.10° Finishing . : . ;
No touching-up will be permitted lo the concrele after removal of formwork. Where
damages, honey-combing or other unsatisfactory finishes have occurred to the concrete
surfaces, they shalil be rectified in a manner as directed by the Engineer, at no extra cost.
it in the opinion of the Engineer the concreting is unsatistactory, demolition of the entire
concrete work and reconstruction of the same shall be carried out by the Contractor, as
directed by the Engineer at his own cost.

9.55.11 Formwork & Centering

Form work in general shall conform 10 15:456. -

For complicated work, the contractor shall submit his proposal of formwark betore starting
the work for approval of the Engineer. The number of props, their sizes and dispositions
shall be such as to be able to safely carry the full dead Yoad and constructional loads:
However, approval of the Engineer to this eftect sha\l not relieve the confractor of his
responsibility for proper work and safety.

All forms of beams, slabs-and members shall be so designed and erected that the sides
can be removed without disturbing the soffit shutter and supports there lo.

Beam soffit shall be provided with an upward, camber of 6mm for each 3 m of harizontal
span or as directed by the Engineer. Vedical props shall be supported on wedges or sole
plates or other measures where by the props can be gently lowered while commencing to
remove the shunering. Columns shuttering shall not be over 1.5 m in height a piece.

Before removal of the shuttering the concrete shall be.examined and its removal order
. "taken from. the Engineer. In no circumstance shall’ farms be struck until the concrete

reaches a strength of atleast twice the stress to which the concrete may be subjected at
the time of striking.

Shuttering shall not be removed until the number of clear days specmed in 1S:456 have
elapsed since the last day of placing concrete in the member concerned. All tormwork
shall be removed without such shock or vibration as would damage the reinforced
concrete. Before the soffits and struts are removed, the concrete surface shall be
exposed, where necessary, in order- o ascerain thal the concrete has sufficiently
hardened. The specified period may be extended it desired by the Engineer on account of
delayed hardening caused by low almospheric temperature.

3.55.12 Relinforcement

The reinforcement bending shall be carried out as per_'(he approved bar bending schedule
prepared based on design drawing. .

‘Workmanship shall conform to 1S:2502. All reinforcement shall be free from loose mill
scale, rusl, oil, grease and paint. Reinforcement shall not be bent of straightened in a
manner that will injure the materials and ali bars shall preferably be bent cold. Hot bending
shall not be permitied for bars whose strength have been increased by cold working.

Reinforcement bars shall be placed and maintained accuralely in positions as shown in
the drawings. The correct cover o the reinforcement shall be maintained by use of precast

f longitudinal and transverse bars or stirrups and all laps shall be
e( er with approved binding wire. The binding wire shall be so placed that

ciaes all tHe-four corners of the intersection and the two ends shall be looped wnh
AR t& r.ads sha!l be turned into the body of ihe concrete.
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9.5.5.14

Weided joints may be 'used but in all cases of important cornections, tests shall be made
to prove that the joints are of the full strength of bars connected. Welding shall be done in
accordance with 1S:2751 and 1S:9417. Butt welding between the ends of a rod in line,
whereby stress is transterred across the section may be adopted only for mild steel bars.
In case of tack welding for fixing reinforcements in their position, no special precaution

_ need be taken.

Steel Embedments

All embedments shall be accurately set, rigidly fastened and suitably anchored by welding
lugs. Anchor boits shall be set to template and firmly secured in vertical and horizontal line

and required positions. The guidelines furnished by equipment supptier / vendor shall be
taken in to account

Exposed surfaces of embedded materials are to be painted with one coat ol red oxide zinc
chrome and/ or bituminous paint. Correct location and alignment of all anchor bolts,
anchor sleeves, inserts, hangers, conduit pipes and other embedded fixtures as per
drawings/instruction shall be entirely the responsibility of the Contractor.

Expansion & lsolation Jolnts
I

e

General

Expansion and isolation joints in concrete structures shall be provided at specified places,
as per details indicated on the drawings. The materials and types of joints shall be as
specitied hereinafter. In case of liquid retaining stnstures, additional precautions shall be
taken to prevent leakage of liquids as may be specified on the drawings or as directed by
the Engineer. All materials are to be procured from reliable manufacturers and must have
the approval of the Engineer. Where it is the responsibility of the Contractor to supply the
malerial, the Engineer-may demand test centificates for the materials and/or instruct the
Contractor to get them tested in an: approved Iabo:atory free of cost to the Owner.

Approved samples of the material to be incorporated in the works shall be with the

Engineer. Joints shall be formed true to line, level, shape, dimension and quality as per

drawings and specifications. Prior approval of the method:-ot forming the |om\s should be
obtained from the Engineer before starting the work.-

Bitumen Board _

Bitumen impregnated fiber board of approved manutackwer as per 1S:1838 may be used
as fillers for expansion joints. it must be gurable and water proof. it shall be compressible
and possess a high degree. of rebound. The dimensions of the board should be equal to
that of the joint being formed. It should, preterably be manutactured in one piece, matching
the dimension of the joint and not prepared by cutting ta size smaller pieces trom larger
boards at site. At the exposed -end, the joint shall be sealed with approved sealing
compound 1o a depth of at feast 25 mm aMer application of an approved primer. The
sealing compound and the primer shall be 'gpplied as specified by the manufacturer,

Expanded Polystyrene Boards

If required,- commercial quality .of expanded polystyrene products commonly used for

thermal insulations may also be used as filler material in expansion joints. The thickness -
may vary from 12 mm to 50 mm. The material will ‘have to be procured from reliable
manufacturers as approved by the Engineer. The methed of instaltations will be similar to
that recommended by the manutacturers for fixing on cold storage walls. A coat of bitumen
paint may have to be apphed on the board agamst which concrete will be placed.
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grade 85/25 shall be given with brush or spray. When the bitumen is still hot, the
premoulded joint filler fibre board shall be pressed against the surface and held in position

. till the time it takes to adhere. When more than one layer of filler are specified each layer
shall be made to adhere to the precedmg layer with a few patches of bitumen between the
twa layers. After placing the filler in position, the surface of the filler against which 1unher
concreting is to be done is given a coat of bitumen.

Joint sealing compound . )
Sealing compound shall be of Grade A conforming to 1S: 1834. Bitumen shall conform lo
153384, .

-Before application of the sealing compound the sides of the joint are sprayed or brushed
with bitumen primer. The primer Is then allowed to dry out thoroughly for atleast 24 hours
and then filled with a mix ol 30 % fine sand and 70 % sealing compound by weight. e

- Joint Sealing Strips/Water Stops

) Joint sealing strips may be provided at the construction, expansion and isolation joints as
i . a continuous diaphragm to contain the filler material and/or to exclude passage of water or
= . any other material into or out of the structure. The sealing strips will be either metallic like
ot ' G.1., Aluminium or non-metallic like P.V.C. 1

Sealing strips shall not have any Iongiludin'al joint and shall be procured and installed in
] ‘ -largest practicable lengths having a minimum number of transverse joints. The jointing

procedure shall be as per the manutacturer's fecommendations, rewsed it necessary, by
the Engineer.

TR AR SR

TG

D 'MetaIASealing Sirips

Metal sezling strips shall be -either G. 1., or Aluminium and tormed straight, U shaped, Z :

shaped cr any other shape and of thickness as mdxcated in the drawmg and/ or as
instructed by the Engineer.

Tl A IR CERERS

The transverse joints will be gas welded using brass rods and approved flux and will be
tested by an approved method to establish that it is leak proof. In case it is found that the
joints cannot be made leak proof, longer lap length and ditterent methed of brazing which ‘
will render it leak preaf, will be adopted by the Contractor. The edges shall be neatly .

crimped and bent to ensure proper bond with the concrete.

. GJ.Stips : G Strips shall be minimum 1.5 mm thick and 150 mm in width unless
specified ‘'otherwise. The standard of Galvanising shall be as per relevant
Indian Standards for heavy duty wark. The strips Shall be strong, durable, ,
without any rust or crease. At the joints, the over-lapping should be tor a ’
minimum length of 50 mm.

Aluminium : B
- Strips : Aluminium strips shall be minimum 18 swg. thick and 300 mm wide unless
. specified other wise and shall conform to 1S:737 of 19000 grade or 31000 °

grade (Designation as per 1S:6051). A minimum lap of 50 mm length is
required at the joints.
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L n\n hould be cleaned thoroughly befare use to expose frash surface, without any reduction

/ f“*\mfga 8. A minimum lap of 50 mm is length is required at the joints.
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9.5.5.15

Plain

Central bulb

Dumb-bell or flattened ends
Ribbed and Corrugated Wings
V-shaped

°anowe

Transverse joints will be afiowed only under unavoidable circumstances and with the
specilic approval of the Engineer. The method of forming these joints, laps etc. shall be
specified by the Manufacturer and/or as approved by the Engineer, taking particular care
to match the central bulbs and the edges accurately.

The minimum thickness of P.V.C water stops shall be 8 mm and the minimum width
150 mm. The actual size and shape will be as shown in drawings and/or as directed by the
Engineer. The material should be of good quality Polyvinyl Chloride highly resistant to
tearing, abrasion and corrosion as well as to chemicals likely to come in contact with
during use. The physical properties will generally be as follows. The actual requirements,
which will be directed by the Engineer, may vary slightly. PVC water stops used in water

retaining structures shall be able to withstand the water pressure 1o which it will be
subjected to. .

-

Bitumen Compound

When directed, the gap in expansion joints shalt be thorotghly cleaned and bitumen
compound laid as per manufacturer's specifications. The compound to be used shall be of
approved manufacturer and shall conform to the requirements of 1S:1834.

I1solation Joints

Strong and tough atkathene sheet or equivalent, about 1 mm in thickness and as approved
by the Engineer shall be used in Isolation Joints. it shall be tixed by an approved adhesive
compound -on the cleaned surface on the already set concrete, to cover it fully. Fresh

concrete shall be laid against the sheet, care being taken not to damage the sheet in any
way. - .

Rubber Pad

Hard foundation quality rubber pads of required thickness and shapes shall be used below
machine or other foundation for vibration isolation. Thae rubber shall have a unit weight of
930 Kg/m3, shore hardness - 65 A to 70 A and be of best quality of approved
manufacturer, durable, capable of absarbing vibration and must be chemleally inert in

contact with moist or dry eanh or any other deleterious material expacted under normal
conditions. -

Precast Concrete

All precast work shall ba carried out In a yard tor the purpase. This yard shall be dry,
propedy levelted and having a hard and even surace. If the ground is to be used as a
soffit fomn for the units, it shall be paved with concrete or masonry and provided with a
layer of cement plaster with smooth neat cement finish or a layer of M.S. sheeling. Where
directed by the Ehgineer, dasting will have to be dane on suitable vibraling table. The yard,
lifting equipment, curing tank, finished material storage space eic. shall be designed such
that the units are not lifted from the mould before seven-(7) days of curing and can be
removed for érection after twenty eight (28) days of curing. The moulds shall preferably be

- of steel or of timber lined with G.1. sheet metal. The yard shalt preferably be fenced.
Liting hooks/#figtetn €cEssanpor as directed by the Engineer, shall be embedded in
- cotrect po )(gfj. e unif>a/iagiitate erection, even though they may not be shown on
the drawirfgs,_3Ad shall be reth’ved‘and the hooks finished after erection it directed by-t
- Engineer{| < e 194
R B 3R i‘\T{"- '-’""é; .
~ \;- ,-‘l::;j {1}
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: Precast concrete units, when ready, shall be transporied lo site by suitable means .
approved by the Engineer. Care shall be taken 1o ensure that no damage occurs during
transportation. All adjustments, levelling and plumbing shall be done as per instructions of

: the Engineer. The Contractor shall render all help with instruments, materlais and men to’ .
the Engineer for checking the proper erection of the precast units. Chipped or cracked or ’
otherwise damaged pre-cast elements will be rejected.

Afer erection and alignment, the joints shall be filled-with grout or concrete as directed by
the Engineer. If centerings have to be used for supporting the precast units, they shall not
be removed until the joints have atiained sutficient strength and in no case belore fourteen
{14) days. The joint between precast roof planks shall be pointed ‘with 1:2 cement sand
mortar unless otherwise shown'in the drawings.

i e T

ILIPR TR

‘L 9.5.5.16 - Waterprooting of Concrete to Structures . : ‘
’ ) ' General )
Waterprooting ol concrete structures shall be done by suitable extraneous trealments like -

5 applyirg paints, fixing bitumen flelts polymeric membrane, instaling water bars at
S . ] construction joints etc. .

The design, material and workmanship shaill conlorm to the relevant I.S. codes where
applicable. The Engineer's approval of the materials shall be obtained by the Contractor
before procurement. If desired By the Engineer, test certificates for the materals and g
. samples shall be submitted by the Contractor. The materials shall be best quality available

. indigeriously, and suitable for the duties called upon.

i Water Stop ) . . :

Water tearing structures and underground structures khall have PVC walter stops instalied
at the joints, installation will be as described under "Expansion & Isolation Joints™.

} _ Waterproofing Admixtures

=" InConcrete

AN AL

e LAY LN L

The admixiure shall be procured from reliable and reputed manufacturers and approved ~
by the Engineer. The method of application and other details shall conform to the
manufacturer's specmcanon and/or as instructed by the Engineer.

- in Piaster . g

The concrele surface, o be ptastered, shall be hacked to Engineer's satisfaction, cleaned ’
thoroug‘lly and kept wetted for 24 hours. The plaster shall be in cement sand mortar mixed |
is proportion varying from 1:1 to 1:4 by volume alcng with the approved waterproofing
admixture and lald in appropriate thickness and In layer not exceeding 15 mm or as per
manufactusers specification. The additive shall be of quality and type approved by the
Engineer. On.complation, the plastered surface shall be cured continuously for a minimum

period of fourteen (14) days like concrete,

R Y RN LT L R D TR L SO B R

o ’ Bituminaus or Tar Coaling

The surface to be waterproofed shall be rendered ab;soluieiy dry, clean and dust free. The

sugace: sand papered, cleaned and completely coated with hot coal tar pitch of
/apﬁmved mgr)u agture and qualily as per 1S:216 (not heated above 375°F] using not less
,ibén“ with hot asphalt l.e. bitumen according to 1S:73 (not heated above

43;0"& using not.\fess an 1.5 kg per Sq.m: When the first coat has complelely dried Jup
qand approved lheE gmeer the second coat shall be applied in the same fﬂrsmg

‘ o« A
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not less than 1.25 Kg. per Sq.m. in case ot coal tar and 1 kg per sq m in case of asphalt.
Immediately after application of the second coat and before it is dried up, sand shali be
spread on the surface to cover it compietely. Sutficient time shall be aflowed after

spreading ot sand belore backhlhng is done in order to allow the final coat to dry up
completely.

9.5.5.17 Testing Concrete Structures for Leakage

Hydro-static test for water tightness shall be done at full storage level or soffit of cover
slab, as may be directed by Engineer, as described below ( in compliance with 15:3370):

In case of structures whose external faces are exposed, such as elevated tanks, i
the requirements of the test shall be deemed to be satisfied i the external faces
show no sign of leakage or sweating and remain completely dry during the period

of observation of seven days atter allowing a seven day period for abscrption after
filfing with water.

In the case of structures whose external faces are submerged znd are not’
accessible tor inspection, such as under ground tanks, the structures shall be filled
with water and after the expiry of seven days aiter the filing, the level of the
surface of the water shalt be recorded. The level of water shall be recorded again
‘at subsequent intervals.of 24 hrs. over a period of seven days. Backlilling shall be
withheld till the tanks are tested. The total drop in surfaca level over a period for
seven days shall be taken as an indication of the water tightness of the structure.
The Engineer shall decide on the actual permissible natUre of this drop in the
suriace level, taking into account whether the structures are open or closed and
the cog:spondlng effect 1t has on evaporation losses. Unless specifled otherwise,

a structure whose-top is covered shall be deamed to be water tight if the total drop

in the surface level over a period ot seven days does not exceed 40 mm. For open
type, it shall be 60mm.

Each compadment/segment of the structure shall be tested Inf!MduaIly and then .
all together. o :

For structures such as pipes, tunnels etc. the hydrostatic test shall be carried out by filling
with water, after curing as specified, and subjecling to the specified test pressure for
specitied period, if during this period the loss of watar does not exceed the equivalent of
the specifled rate, the structure shall be considered to have successhully passed the test.

Any leakage that may occur during the hydro-test or subsequently during the defects

liability period- or the period’ for which the structure is guaranteed shall be eflectively
: stopped either by cement/epoxy pressure grouting, guniting or such other methods as may
I be approved by the Engineer. All such rectification shall be done by the Contractor at his
! own cot tg the entire saus(acuon ol the Owner/Engmeer

9.5.5.18 - Testing of Materials
Cement _ )

'

The Contractor shall submit to' the' Engineer the manufacturers certiticate for each
consignment of cement procured by him. if required by the Engineer, representative
samples shall taken from each consignment and tests for fineness (by hand- sieving),

sefting time and-compressive strengths as per 15:269 shall be carried out, 1ree of charge N
by the Contractor. . N

'xg
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lo allect the strength, durability or appearance of concreté. Washing of aggregales by
approved means shail be carrled out, if desired by the Engineer.

: . The Coniractor shall carry oul all the tests on aggregales as may be required by the

P Engineer in accordance with 15:2386. The records of these shall be maintained and made
available by the contractor for the checking of Engmeer The acceptance criteria of s
samples tested shall be in accordance with the requirements of relevant indian Standards.

Admixture . o -
- Air Enlraining Agents

initially, betore starting to use Air Entraining Agents, relationship between percentage of
air entrained and the cylinder cube crushing strength vis-a-vis quantity ol Air Enfraining
Agents used for all types of cancrete will be established by the Contractor free of charge “
by carrying out sufficiently large number of tests. After that, at regular intervals and
whenever directed by the Engineer, the Cantractor will check up iree of charge, the actual

percentage of air entrained and corresponding curing strengths to correlale with the earhar -
test results.

.o

- Other Admixture

Tesls for establishing the various properties .of any other admixtures which may te
required to be added shall be carried out by the Conltractor free of charge to the Owner. »

Usage of admmures shali be purely subjected to the approval of Engineer or Owner's
Engineers.

Congcrete

"Sampling, curing and testing of specimen will comply with IS:119§ and 1S:516. Sampling ~
procedure, shall generally conform to 1S:456. Sampling frequency for each grade of
concrete M20 and above shall be as per relevant IS codes.

In case, the strioping time for shuttering needs to be reduced or eady age strength is

. .. required to be known in specific cases, the Contractor shall cagry out at short notice testing

: -of cubes at one (1).day and three (3) days after accelerated curing as per 1S:9013. The
required number of additional samples for the same shall also be taken.

TR T Y N URCNR SOTREE I AR R A RELTWALERET PR o P B e
.

To control the consistency ol concrete from every mixing planVmachine, slump tests
and/or compacting factor tests as per 1S:1199 shall be carried out by the Contractor every

two hours or as directed by the Engineer in addition to the slump measured when making
test cubes.

9.5.5.19 Acceptance Crileria

_ Structural Criteria . o g
) . Acceptance criteria of concrete shail be ‘generally in accordance with 1S:456. immediately
after stripping the formwork, all concrete shall be carefully inspected and any defective ’

work or small detects either removed or made good t?elore the concrete has thoroughly
B hardened.
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Ef per specification by the Contractor. In the course.of dismantling, if any damage is
CHZ 1 —mdqﬁe’ the embedded items or adjacent structures, the same shall be made good, fre
\2: Vi ““bharge v the Conlractor, to the satisfaction of the Englneer
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Dimensional Criteria’

The permissible variation from dimension, lines given in the drawing shall be within
tolerances specified below. Wherever tolerances are not specified below the same shall

be in accordance with the relevant IS codes/other applicable nationalinternational
siandards or as indicated by the Engineer.

- Tole_ranc‘es for R.C. Buildings :

i) Variation from the plumb

- Inthelines and surtaces of : 5 mm per 2.5 m or 25 mm, whichever is-less
columns, piers, walls and in
] arises.

- For exposed cotner columns and other conspicuous lines

In any bay or 5 m max. : 5 mm
In 10 m or mare : 10 mm

i) Variation from the ievel or from the grades indicated on the drawings
- In slab soffits, ceilings,—beafn softit, and in arises

n25m -

- : S mm A
In any bay or 5 m max. - 8 mm )
4n 10 m or more : 15 mm
- * For exposed lintels, sills, parapets, horizontat grooves and other conspicuous
lines
inany bayorSmmax. 1.. 5mm
1n 10 m or more : 10 mm

iy Variation of the linear building lines from established position in ;;lan and related
position. of clo}umns, walls and partitions.

In any bay or 5 m max. : 10 mm
In10 mormore : 20 mm

Variation In the size and locations of sleeves, - 5 mm except openings in walls and.
floors in the case of and for anchor bolts

v) Vanation in cross-sectional dimensions of columns and beams and in the thickness ot

slabs and walls
Minus () 5 mm
Plus (4} : . 10'mm
vf) ‘ Footings
- Variation in dimension in plan
: " 5mm
: 50'mm
2% of footing width not more \
than 50 mm of misplacement but |
_direction

Pat IV, Section 9




4
£
5
2
E
S5
3
1

prre

oTPC ' 760 +50 MW Gas Based CCGT Power Plant

Tender Enquiry Document far EPC Contract

- Variation in thickness
Minus (-} : 5% of specitied thickness subject 1o a
' max, of 50mm
Plus (+) ' : 100 mm
" vii)Variationn steps
- na flight of stairs
Riser : 3 mm ; .
Tread : 5 mm

- Inconsecutive steps

Riser : 1.5 mm
- . Tread : 3.5mm

- Tolerances in other Concrete Structures
i) Al structwes other than those covered in i) below.
- Variation of the constructed linear outline trom established position in plan

nSm . ' PR 10-mm
In 10 m or more : 15 mm

“- . Variations of dimensions to individual structure features from establishéd positions

In 20 m or more ’ : 25mm
In buried construction - 50'mm

- Vanation from plumb, from specified batter or from curved surfaces of all structures

h25m o .10 mm-

InSm . Do 15 mm-

In 10 m or more Lo 25 mm )

In buried-construction : Twice the above amounts

- Variation from level or grade indicated on drawings In slab, beams, sotfits, horizontal grooves
- and visible arises. .

In25m . : Smm
4 In 7.5 m or more : 10 mm
In buried construction ;- Twice the above amounts
- Variation in aoss-sectional dimensions of columns beams, bultresses, piers and similar
members
Minus (-) , : 5 mm
Plus (+) =75 A : 10 mm
o ) e P
Ve [ ) )
- Vanahgnmyﬁckness ot siwalls, arch sections and similar members
[ v'\ : -
Mgl | 5 mm
Plus (<"1 " 10 mm
\¢ /
X
&
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i ii} Focting for columns, piers, walls, butlressess and similar members
] R
A - Variation of dimension in plan
Minus (-} : Smm
"v' Plus (+) : 10 mm
- ‘Misplacement or eccentricity
e 2% of loating width in the direction of misplacement but not more than 50 mm
- Reduction in thickness
_ % ol specified thickness subject to a max. of 50 mm
Tolerances in other types of structures not covered above shall generally conform to those
~ given in Recommended Practice tor Concrete Formwork (ACI 347)
Talerances in fixing anchor bolts and embeded parts shall be as foflows ©
N - - Anchor.bolts without sleeves : {£)1.5 mm in plan
' - Anchor bolts with sleeves : (£)5.0 mm in elevation
‘*-./ o - For bolts upto and including
28 mm,dia (£) 5 mm In all directions
- For bolts 32 mm dia and above (+) 3 mm in all directions
~ - Embedded parts (£)5 mm in all directions
- Tolerances in precast members
N i] Length
v Upta3m : {£) 6 mm
~ ImtodSm ot © (t)9mm
45mmiobm ‘ : {£y 12 mm
o Additional for every -
~ - subsequent 6 m : () 6 mm
’ #) Cross Section (Each direction)
\/ i
! Upto 50 cm (£) 6 mm
50 cmto 7S em- (£) 9 mm
- Additional for every
N T subsequent 25 cm : (£) 3mm
_ ' i) Straightness or bow (Deviation {from intended line)
N o
Upto3m - 6 mm )
\ Amtodm . Co . 9mm L.
\V:’ 6mto12m - : 12 mm
. : + Additional {or every . ; .
subsequent 6 m - 6 mm
S~ ; iv) Squareness -
o When considering the squareness of a corner, the longer of the two ‘adiacent sides being
~ checked shotld be taken as the base line. The shorter side should not vary in its distance
from a perpendicular so that the ditference between the greatest and shortest dimensions .
N does not exceed the {0 1/1( Im
LY . \-“\; i IT, Ny \
Length of shorter sfdgs p’f’\\'/ﬂ,\
and mcludmg 1. \
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9.5.5.20

Over 1.2 mbut less than 2 m Co 9mm
2 m and over : 12 mm

For the purpose of this requitement, any error due 1o lack .of slraighiness should be
ignored; squareness should be measured with respect to the straight lines which are most
nearly parallel with the features being checked.

v) Flatness

The maximum deviations from a 1.5 m sfraighl edge placed in any position on nominally
plane surface should not exceed 6 mm.

STORAGE AND HANDLING OF MATERIALS ¢
‘Cement

Cement shall be stored in easily countable stacks with consignment identification mark

above ground tevel in perfectly dry and watertight sheds. Bulk cement shall be stored in air .

tight containers. Cement shall be stored in 2 manner so as to facilitate removal of first-in

first-out basis. Any cement considered deteclive by the Engineer shall not be used by the
Contractor-and shall be removed from the site immediately. Cement that has been m store
for three (3) months or moré shall be tested for quality. Should at any time the £ngineer
has reasons to consider that any cement is defective, then irrespective ot its origin, date-of
manutacture and manufacturer's test certificate, such cement shall be tested immediately
at the Contractor’s cost at an approved laboratory and until the test results are found

satisfactory, the cement shak not be used on any work. The Conlractor is not entitled to
any claim of any nature on this account.

Coarse and fine aggregate

Aggregatas shall be stored in easﬂy measurable stacks on brick soling or an equivalent
platform 5o that they do not come in’ contact with dirt, clay, grass or any other injurious
- substances at any stage. Aggregate of different size shall be kept in ditferent stacks. It so

desired by the Engineer, aggregate from different sources shall be stacked-separately with
. proper care fo ptevem intenixing.

Any aggregate delivered at site in a wet condition or becoming wet at site due to rain or

any other means. shall be kept In storage for atleast twenty four (24) hours to obtain
adequate drainage belore it is used for concreling or the water content of the mix must be
suitably adjusted as directed by the Engineer.

Reinforcement

Reinforcement bars shall be stored off the ground under all circumstances and under
cover, it so desired by the Engineer. If necessary, a coat of cement wash shall be given to

bars o guard against rusting. Reinforcing stee! shat be slored consignment wise and
diameter wise.

Turbo Generator Foundations

\Rus speclﬁcatxon covers speclfic requirements in regard 10 {ormwork, staging and placing

& concrete for the consiruction of turbo-generator foundation and pedestal. The
"feqmremenls specified below shall be in addilion to the general requirements as specitied
ln;9 5.5 o7 Plain & Reinforced Concrete Works™. Although the specification covers the
requnremen!s for STG {foundation, the same 15 appficable for GTG foundation also.

7r
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9.5.6.2

9563

Codes and Standards

Unless specifically mentioned otherwise, all applicabte codes and standards in their latest
editions as published by the Bureau of Indian Standards and all other such as may be
published by them during the currency of the Contract, shall govern in respect of design,

_workmanship, quality and properties of matetials arid methods of tesung Some of the

relevant available codes are listed hereunder:

1S:456 Code of practice for plain and reinforced concrete
15:2974(Parnt 3) Code of practice Jor design and construcl'f‘n of machine

foundation - Foundation for rotary .type machines (Medium and
high frequency).

Formwark

Oesign of Formwork

The design of Form work shall take into account all vertical and lateral loads that the forms
will casry or be subjected to, during the construction process. Besides weight and pressure -
of teinforced concrete and weight of the forms themselves, the design shall consider
loadings due to unsymmetrical placement of concrete; impact from dumgirg of concrete;
concentrated loads produced by storing materials on the freshly placed concrete;
movement of men and construction equipment; wind action and any other imposed load
during construction. Contractor shall assess the magritude of vertical five load to be taken

for design of formwork duly considering his method, sequence and rate of pour of
< concrete. However, minimum design vertical live load to be considered shall be 750 Kg/m?

excluding weight of concrete.

Staging for the deck slab shall be supported dlrectly from the TG raft independent of the
TG pedestal columns already cast.

Side shutlering shall be designed to cater for concrete pressures, duly considering rate of
pour, temperature of concrete, slump and rate of vibration. The column shuttering shall be
cesigned {or a rate-of vertical pour not less than 4 metres per hour. For shuttering of deck
siab of pedestal, the design rate shall not be less than 1.5 meires per hour. Concrete
temperature for design purpose shall be taken to be 21°C (ur 70°F) or less, Lateral
pressures for design of forms shall be based on ACI Committee 622 Pressure Formula of
CERA Research Report No.1 Pressure Design Chart. Following Table, based on ACI
Commiltee 622 Pressure Formula, is given as guidance for assessing maximum lateral

pressure for design of forms. Pressure in excess of 2400 Kg/m3 x height of tresh concrete
in metres shalf not be considered.

Rate of Concrete placement

Maximurn lateral pressurein Kg/cm?
in metre per hour

for temperature indicated

21°C 15°C 10°C
‘ _ (70°F) (60°F) (50°F)
3870 4395 5125
4500 5125 6005
5130 5860 6885
5750 6590 7765
"7010° : 8055 9520
8265 9520 11280

9520 10985 13035
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Materials for Formwork

Scattoiding, props, struts and bracings for the shuttering of TG pededtal shalt be of

structural steel, Plywood faced shunermg shall be used for achieving smaoth exposed
concrele finish.

[
Wall ties/through bolts

Through bolts, when used as wall ties, shail be in one single piece for the full length.

Through bolt diameter and spacing should be designed to cater for entire lateral concrelé

pressure on the shuttering. In addition, side stays shali be provided to take atleast 50% of
the specified design pressure.

Where use of lhrough bolts is not feasible, the entire pressure shall be taken by side
stays/props.

Welding of through bolts to reinforcement shall not be permitted.
Platlorms/Windows -

Suitable and adequate working platforms shall be provided at TG deck slab level, all round
the TG pedestal for easy access for canstruction and inspection.

Adequate windows at maximum 2 m vertical spacings shall be provided in column
shuttering for concreting, inspection and introducing vibrators. Arrangements should be
made for closing tightly the windows to prevent loss of water and fine material from
concrele, as the pour level overtakes the window level.

Inserts’/Embedments

Inserts/embedments shall not be supported on ar tied to reinforcement, but independently
on shutlering. if the embedments are to be welded, separate rebars have to be provided

for the purpose. Suitable arrangements shall be made to locate and fix them to shuttering.
Stools shall be provided where required. -

Main equipment foundation holts, pipe sleeves and block- outs for pockets shall be placed
and maintained in position at the top by means of an adequately braced steel template.
While planning the template, care should be taken to ensure that it does not block the top
of beam and that adequate free space s left to pour concrete trom the top.

Placing ot Concretle

- Contractor shafl furish to 'Engineer together with formwork design, his proposed scheme

for concreting the TG base raft and pedestal. The scheme shall indicate types of
equipment, mobilisation of men and materials, standby arrangements and method,
sequence and rate of pouring concrete. Wark shall proceed only after Engineer's approval.

Concrete for TG raft and TG deck slab’be cooled to a temperature of 23°C and adequate

arrangements shall be made to ensure this. Concrete for columns shall be. cooled if the
least dimensions of column is more than 1.4m.

The base ralt shall be cast in not more than two pours or as shown on the drawing. Full

raft thj cjné%?—”sham\be achieved in each continuous pour. Extent of each pour and
sizl/éwe oLQou(s §haU be as directed by Engineer or as shown in drawing refeased for
§&fu an. \\/ - \ 3

o]
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TG pedestal columns trom top of base ratt to bottom of TG deck etc., shall be castin one

single continuous pour, unless otherwise directed by Engineer or as shown in drawings
released for construction.

TG deck slab shall be cast in a single pour without construction joinis/cold joints.
Successive layers shall be placed before initial set of previous layer or within one hour,
whichever is eariier. For proper placement and vibration, the layers shall not be less than

. 500 mm thick.

Chutesfremie pipes ot adequate dia (225 mm) shall be used to place concrete if the
beams are more than 2.m deep and for this purpose, some top bars will have lo be
dlspiaccd temporarily to allow inserting of the same.

In areas where second stage grouting is to be done after the TG set is erected and
aligned, the concrete shall be laid 50 mm higher than the actual level required and chipped

back to exact required level. The concretle surface under equipment sole plates shall be
ground o ensure a minimum contact area of 85%.

Tolerances In TG Foundation -

Concreting of TG foundation {raft & pedestal) shall be 1o iollovmg fclerances in horizontal

+and vertical directions:

9.5.7

9.5.7.1

- Foundation dimensions - : +10 mm
- ‘Location ot embedded anchor bolts : . .+5mm .

- Locatioh of sieeves for piping and = : +10 mm
through holes for anchor boll
- Cthers ~ | As specified in Clause 34.5-~
: Technical Specifications for
i "Plain & Reinforced Concrete Work™
Prestressed Concrete

Scope

This specification covers the requirements iri-respect design, workmanship and quality of
pre-stressed concrete struclures. It is supplementary 1o and has to be read in conjunction

- with the specification of plain and reinforced concrete work in Clause 9.4.5.

95.7.2

Codes and Standards .

Unless specifically mentioned otherwise, all appllcable codes and standards in their latest
editions as published by the Bureau of Indian Standards and alt other such as may be
published by them during -the currency of the contract, shalt govern in respect of design,

workmanship and methods & procedures of testing. Some of the relevant available codes
are listed hereunder.

1S: 1343 Code of practice tor the prestressed concrete.
1S:1785 Speclﬁcalnonfor plain hard drawn stealwire for ptestressed concrete.
IS:6003  Specification for intended wire for prestressed concrete

+2 @a@ for high tensile bars for prestressed concrete.

7\
S /G,QO - Spect ’lon\tor uncoated stress. reheved strand for presttessed conc
A~ .
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Materials

Prestressing Steel

Prestressing steel shall conform 1o 1S:1785, 15:2090, 15:6003 and 15:6006.

Non-tensloned Reinforcement

Non-tensioned reintorcémenl may be mild steel bars conforming to 1S:432 or high yield
strength deformed bars conforming 1o 1S:1786.

For other materials refer specification for plain and reinforced concrete work. ‘

Grades and Proportioning

For prestressed concrete construction, only controlled concrete shall be used. The design
of the concrete mix shall confoim to the requirements lald down for controfled concrete
under refevant clauses of 1S5:456, and the workmanship shalf conform to specification for
cement concrete subject {o the following further canditions :

)| The minimum cube strength of .concrete at 28 days where ordinary portlard

cement is used, and at 7 days where rapid hardening portiand cement Is used on

15 em cubes, shall not be less than 45 N/mm?2 for pre-lensioned system and
35 N/mm? for post-tensioned systems.

)} The mix shafl contain not less than 380 kg of cement per m3 of concrete for pre-
tensioned work. The carresponding value of {he post-tensioned work shall be
360 kg/m? of concrete. The cement in the mix shall not nomally exceed 530 kg/m’

of concrete.

iii) Thé mix shall contain as low a water content as consistenl with adequate
workability.

“iv) The concrete shall be compactled thoroughty by vibration, pressure, shock.
spinning or other means and shalthave a density of not less than 24 KN/m?.

Workmanship .

Workmanship and method of execution shall conform to the requirements of 1S:1343.

The type of jack, like hyraulic jack, etc. used for prestressing shall be standard type and of
approved manulacture. The method of anchorage shall be also of approved type so as not

to allow more than riominal slip in the wires. The anchorage shall be sale and secure
against both dynamlc and static loads as well as against impact.

Testing andcceptance Criteria

Sampling, strength test and acceptance of precast prestressed members shall be in
accordance with the provisions of 15:456 & 1S:1343. The contractor shall conduct load test
on one random piece per batch or 1000 units precast. Load test on more than ane piece

fch may have to bedone if required by the Engineer The Contractor shall inform the
idelh the number of units that would be cast in a single operation based on which the

tch !(bé refected.

FICHTNER India
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“ 'uetural Steelwark

Scope

This specification covers the requirements in respect of materials, workmanship and
quality tor preparation of fabrication drawings, supply, fabrication, inspection, testing,

painting and erection of structural steelwork including tubular steel work for buildings and
structures. ‘

Codes and Standards

Unless specifically mentioned otherwise, alt applicable codes and standards in their fatest
editions as published by the Bureau of Indian Standards and all other such as may be
published by them during the currency of the contract, shall govern in respect of design,

wcrkmanship, quafity and properties of materials and methods of testing. Some of the
relevant available codes are listed here under:

1S:800 Code of Practice for use of structurat steel in general building coﬁstrucﬁon.

1S:801 Code of Practice for use ot cold formed light gauge steel structural members
in general building construction.

1S:806 Code of Practice for use of steel tubes in general building censtmcﬁon..

1S:808 Dimensions of hot rofled steel section;.

iS:813  Scheme of symbols for welding.

1S814 Covered electrodes for'metal are welding-of structural steel.

1S:815 Classification and codmg of covered electrodes for metal are welding of mild
steel. - .ot

15:816 Code of Practnce for use of metal are Weldmg for general construction in mild
steel.

1S:817 Code of Practice for training and testing metal are welders.

1S:818 Code of Practice for Safety and Health fequirements in electric and gas
welding and cutting aperaticns.

RN

1S:822 Code of Practice for inspection of welds.

18919 Recommendatlons for limits and fits for engineering.

IS:961° - Stuctural Steel {(High Tensile).

1S:1148 Hat-rolfed rivet bars for structural purposes.
i15:1149 - High tensile rivet bars for structural purposes.

1S:1161  Steel tubes for structural purposes.

T T
Metﬁod of‘measuremenl of steel work and Part VIil iron work.

“’\‘ 1(‘
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1S:1363 Hexagon head bolts, screw§ and nuts of proi,' s o
— 1S:1364 Hexagon head bolts, screws and nuts of product gi< o N
IS11367  Technical supply conditions tor threaded steel fasteners. o ‘ /
I—S:1442 Covered electrodes for metal arc welding of high tensile structural steew. g
15:1605 Method for tensile le:;:ling of steel products. T
iIS:1730 Dinlxﬁensic.)ns for steel plate, sheet and strip for slmclur-a} and geneial
engineering purposes. -
- 1501734 Dimensions for steel flals 1or: structural and g.eneral engineering purposes.
- 1S:1852 Rolling and cutting tolerances for hot-rolled steel produ&s- - ) o g
: IS:1977  Structural steel (ordinary quality) S1-42-0. .
) ’ . lSQGéZ Weldable strut%ural steel.
. ‘ 152074 Ready mixed paint, air drying, red dxiqe zihc-chror.ne, priming. *
‘ 1S2633 Methods of testing uniformity of coaling on zinc coated arﬂé:les. -
" IS3TST  High swrength structural bolls.
N ‘ IS4000  High strength bolts in steel structures - Code of Practice. ' =
‘j 1S:5369 General Requirements for Plain Washers and Lock Washers .
IS5372  Taper washers for channels (lSMé)
j " IS5374 Taper washers lor Fbeams (ISMB) . ) “
z ) ISBET0 Specification for Heavy Wasﬁers for Steel Structures ‘
5 1S6649 Spectfication tor Hardened -and Tempered Washers for -High Strength -
Structural Bolts and Nuts . i - )
3 156623 Specification for High Strength Structural Nuts . C ‘
187205 Safety code for erection of structural steelwork. )
IS7215 Tolerances for fabrii:ation of steel structures. ’
i 1S8595 Recommendations of metal arc welding of carbon and carbon manganese #
sieels. )
AT American Institute of Steel Construction Si)eciﬁcation Jor -the Design.
Fabrication and Erection of Structural Steel fbr Buildings.
ok for use of high strength iriction grip botts. “
-

i

e 0 - . -
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9.5.8.3

Materials

Structural steel

All structural steel shall be of tested quality and shall conform to 15:2062. High tensile

‘'stee, when supplied, shall conform to 1S:961.

Bolts and nuts

Bearing bolts and nuts shall conform to 1S:1363 and 1S:1364 and unless shown or
specified otherwise shall be hexagonal. All nuts shall fit tight. Mechanicat properties shall-
conform to 1S:1367. High strength friction bolts shall conform to 15:3757 and nuts to
1S:6623. .

" Washers

Washers shall conform to 15:5369, 1S:5372, 1S:5374, 1S:6610 and 15:6649 as applicable.

Plain washers shall be made of mild steel, unless otherwise specified. Spring washers
shalt be provided for those parts which carry dynamic loads and where black bolts tor

-connection are permitted.

Electrodes

Mild stee! electrodes shall contorm to 1S:814 and high tensile steel electrodes o 1S:1442.
The manutactures shall have 1SO ceritication. The Contractor shall furnish to the Engineer
a__ceﬂiﬂcale issued by the manutacturer to the effect that the electrodes supplied are in
accordance with the above specifications. For welding in any paricular position, the
electrodes used shall be those recommended by the manutacturer for.use in that position.

Paints

Paints to be used for shop coat of tabricated steel-shall be compatible with the finish coat

_specified.

Other Materials

! _ .
Other_materials used in association with steel work shall comply with the appropriate
Indian Standard specifications. ’ - B ) : .

General requirements regarding supply of materials by Contractor

Betore ordefing bought out items, special accessories, equipment etc. and materials ot
any description, the Contractor shalt submit, tor the approval-of the Engineer, the names of
the proposed manufacturers or suppliers together with the specification of the materials
and shall, thereafter, send 10 the Engineer copies of the orders. .
When a supplier or sub-contractor ordérs materials 1or the execution of his sub:contract,
he shall also comply with the aforesald requirements, by the submission through the
Contractor, for the approval of the Engineer, of the names of the manufacturers proposed
and by sending to the Engineer of copies of the orders.- '

The Contractor shall furnish to the Engineer the following certificates, if required, before
commencement of fabrication: -

i} Acertificate stating the process ot manuiaciure and chemical composition of the steel
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. i) Test cerificates by the manufacturer giving the results of -éach of the specitied

mechanical tests applied to the structural steel, bolts, nuts and washers and the
chemical composition of the same.

9584 Drawings and Lists

Unless otherwise stated, the Contractor shall be responsible for the preparation of the
detailed tabrication/working drawings, erection and marking plans and all necessary lists
such as indents, rivet and bolt lists, material fists, Despatch lists and lists for all bought out

items. The fabrication drawings shall indicate the size of each component and length and
sequence of all welds & bolted connections. . -

Fabrication work shall not be taken in hand until the relevant shop drawings have been
approved by the Engineer: Although.these drawings receive the approval of the Engineer,
the Contractor shall be wholly responsible for their being correct and complete. The
drawings shall be supplied at least two weeks in advance to enable-the Engineer to study
the drawings. One copy of the approved drawings will be returned to the Contractor and
the work shall be carried out according to the approved drawings.

9.5.8.5 - - Fabrication .

General

-~ Workmanship : - : . : . .

. All workmanship shall be equal o the best practice in modern structural shops. Greatest .
accuracy shall be observed in the manutacture of every part of the work and all simitar’
parts shall be strictly interchahgeable.

- Templates ' ) - ‘

Templates used throughout the work shall be all steel, steel bushed in such cases as the
'Engineer may conslder necessary. In cases where actual materials have been used as

templates for driling similar pleces, the Engineér shall decide whether \hey are fit to be
‘used as parts of the finished structure. ’ -

TR AT R

- Straightening

#
b
bR
b
i

- All materials shall be slréight and-if necessary before being worked shall be straightened

and/or flattened by pressure unlﬂs required lo be of curvilinear form and shalf be tree
- from twists. 1

A

- Clearance

AFES T 70 YAE 20

The erection clearances for clealed ends ol members connecting steef to steet should
preferably be. nol greater than 2.0.mm at each end. The erection cléarance at ends of
beams without web cleats should be not more than 3.mm at each end, but where for

practical reasons greater clearance is necessary suitably designed seatings should be
provided.

FEENNRIES VNI ¢ ab R /)

- Shearing, Hlame cutting and planing _

£
_,/S\h;a—r:;g:\@\s?ﬂ@e cutting may be used at the Conlractor's option provided that a
echianically7controlled cutting torch. shall be used for the “flame cutting and that the

’ <5 esulting edge-grgﬂl be reasonably clean and slralght Sheared members shail be lree !
/- 1 kom dtslonion‘?t;sl?eared edges. 1
§

| \ D\ /./ﬁ* /1/
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The edges and ends ol all flange plates and web plates of p'ate girders and built-up
columns of plates, forming chords or web members of lattice girders and all cover plates,
the ends of all angles, tees, channels and cther sections forming the flanges of plate
girders and columns and chords and web mémbers of lattice girders shali be planed.

The ends of all stiffeners shall be planed or éround to fit tightly between the main angles or
flanges. Care shall be taken lo ensure a full bearing of the stiffeners at the supports and at
other points where concentrated load is applied. The ends shall not be drawn or caulked.

The butting surtaces at all joints of girders or columns shall be planed so as to buttin close
contact throughout the finished ]onnt :

The ends of all built-up girders and of all columns shall be faced In a machine. The beanng

_ surfaces of all slabs and plates for caps-and bases of columns and tor seatings f{or heavy
- girders shall be machined.

Unless clean, square and lrue o shape, all flame-cut edges shall be planed.

Cold sawn ends if reasonably clean and flame cut ends of sections not inferior 1o sawn
ends in appearance need not be planed except for butting ends.

- Holing

Holes for black bolts shall be not more than 1.5 mm larger than the nominal diameter of
the bolt, unless specified otherwise. All holes, except as stated here under shall be drilled -
to the required size or sub-punched 3 mm less in diameter and reamed thereatfter to the
required size. All matching holes for black bolts shall register so that a gauge 1.5 mm less
diameter than the hole can pass freely through the members assembled for bolting. All
holes tor tumed and fitted bolts shall be drilled and réamed, if necessary, lo a tolerance of
only plus 0.13 mm unless specified otherwise. When the number of thicknesses to be-
riveled exceeds three or the total thickness is 90 mm or more, the holes shall be drilled or

- reamed in posltion after 'assembly. except when steel-bushed jigs are used. The parts

shall be fimly bolted together dunng such block drilling and taken apart for removal of
burrs after dn'll‘mg

Holes in purlins, side- sheenng runners, packing plates and Iacmg bars may be punched
full slze.,

All punchmg and sub-punching shalf be clean and accurate and all drilling free from burrs.
No holes shall be made by gas cutting process. ) '
-  Assembly

" All parts assembled for bolting shall be Irv close contact over the whole surface and all
‘bearing stiffeners shall bear ﬁghﬂy at both top and bottom without being drawn or caulked.

The component parts shall be so assembled that they are neither twisted nor otherwise

- damaged and specified cambers, it any, shall be provided.

- Bolting

Bolted construction shal be permitted only In the case.of field connections, it called for on
the drawings and is sublect to the limitation of particular connections as may be specified.
In special cases, however- shop bolt connections may. be allowed il directed by the
Engineer. Unless otherwise specified, faces of heads and nuts bearing on steef work shali

achined. All such bolts shall be provided with washers having a hole of 1.6 mm larger

an the barrel of bolt and thickness not less than 6.5 mm so that the nut,
shall not bear on tha umhreaded body of the bolt. In all cases, where the

_ FICHTNER india _ Part iV, Section §:
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full bearing area of the bolt is to be developed, the threaded portion of the bolt should not
be within the thickness of the parts bolted together. The threaded portion ot each bolt shall
project through the nut by at least cne thread. Tapered washers shall be provided tor all -
heads and nuls bearing on beveled surlace.
- High Strength Friction Grip Bolting L
“ lristallgﬁon of high strength friction grip bolls in joints shafl comply with 15:4000 andfor
BS:3294. The diameter ot the bolt Tioles must not be more than 2.0 mm larger than the ——
nominal diameter -of the bolt. All contact surfaces in a connection including those
: associated with the bolt heads, nuts and washers, shall be free.of scale, buirs, dirt and
other foreign matter tending to inhibit uniform sealing ot the joint components. However, - -~
z tight milt scale and the fight residual oil coating on bolls, nuts and washers need not be :
removed.
All fasteners in a joint shall be tightened to a tension equal to or greater than the tension ~
specified in Table 3 of 1S:4000.
> Tightening may be achieved by use of Direct tenston Indication or part twin method. A -
: hardened washer shall be.placed under the element being turned. Bolts shall be tightened
- at the most rigid portion of the joint, proceading towards the free edges. Procedure given
ST in 1S:4000 shall be tollowed. - .
“ Insnection of frictlon grip bolting shal ensure that the selacted tensioning procedure has -
been cotrecily applied and alt bolts are fully tensioned. The methods suggested in 15:4000 —
shall be used to check that all bolts are fully tensioned. -
Welding
- —
i - General
% The welding and {he yelded work shall conform to 1S:816 unless otherwise specified. The T
permissible stresses for welding shall be taken as 75 per cent of those specitied in IS:816, -
5 ) where welds are not tested by either radiographic or ultrasonic methods. All bult welds in
£ criical' structures such as crane girders, heavy columns, bunkets, etc. shall be tested by L
g either radiographic or ultrasonic methods. As much work as possible shall be welded in
: shops and the layout and sequence of the operations shall be so arranged as to eliminate
distortion and shrinkage stresses to the satisfaction of the Engineer. { A~
R . H R -
i - Plantand equipment . T
: ‘ f—,

The plant used shall be of sufficient capacitylo suit the welding procedure fald down and
be capable of deposiling the particular type ot types of electrodes 1o be used under the
"condttions of current and voltage specified by the ‘electrode manufacturer. The number of -~
welding sets, both automatic and hand operated proposed to be used in thé work shop for
: fabrication ot the structural steel work for the contract shall be given by the Bidder along
i with his tender. Efficient means shall be provided {or the accurate indication of the current

S R YU FOTE

and in addltion, a palr of tong testers shall be supplied by the Contractor and be avallable L
! to the Enginheer. )
Al equipment, accessories and connections shall be maintalned in proper workiﬁg order. . -
’ -  Electrodes - ‘

All electrodes shalt be kept under dry conditions, Any e_.le'ctrode_d}'xmaged By molsiure shall

2

A\
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. of manufacture shall not be used. Low hydrogen electrodes shall be used for joints in
. . material above 20 mm thick and all important connections.

- Preparation ot Material

Surtace 10 be weided shall be freg from loose scale, slag, rust, grease, paint and any other
foreign material except that mil scale which withslands vigorous wire brushing may
remain. Joint surfaces shall, be free from fins and tears. Preparation of edges by gas-
wi . cutting shall, wherever gracticable, be done by a mechanically guided torch.

- Welding procedure

Belore comme'ncément of work the contractor shall submit 1o the Engineer for his
_ approval, the procedure proposed to be adopted. The welding procedure shalfl be
’ > arranged to suit the details of the Joints as indicated on the drawings and the position at
- - * which welding has to be carried oul. Welding procedure shall cover the tollowing:
_ ' i) Type and size of electrodes
i) ” "Curvent and (for automatic welding) arc voltage

~ iii} ' Length of run per electrodes, or {for automatic welding) speed of ‘ravel
iv)  Number and arrangement of runs in muiti-run welds

' When necessary the procadure shall also cover the following:

< ’ ) 'v)

Position of welding

vi) Preparation and set up of parts

~
vii) Welding sequence
~ B Vi) Pre or post heating
i ' . ix) Any other relevant in‘ormation
A i - The weiding. procedure shall be so arrangeo thai the dislorfion and shiinkage
N ! - . stesses are reduced to a minimum and that the Welds moel the requirement of .
o quality specified here under . !
- 4
o - The Contractor shall record the approved welding procedure and shall provide each
'_ operator with all relevant details. Alternative approved procedure may be fumished in
P such cases when itis desirable ta make the fullest use of available plant. The welding
procedure then laid down shall be strictly followed and no variation shall be permitted
without the approval 01 the Engineer.
A .
g
- Preening of the we)qs invotving delormation of the weld sudace either dunng
) deslagging operation or thereatter, shall not be allowed.
~ 1 "
. Fusion faces and sut'oundmg surfaces:
T - Fusvon laces and the surrounding surfaces within 50 mm of welds shall be {ree from
all le and free from oil, paint, or any substance which might affect the quality
o mpede thg progress of welding. They shall be free from lrregulantles
— lerlere with the depositipn of! the specmed saze of weld or be the
. B
~

. Wes
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: - All milf scale within 50 mm of welds. shal be mioved prior 1o welding either by
- . pickling at wor‘ks tollowed by thorough power wire bmshmg or by other approved
methods., e
“If preparation or cufting of the tusion taces is necessarythe same shall be carried out
by shearing, chipping, gas-cutting or llame-gouging. -
- Where hand gas éunirg orhand-gouging is employed, the blow pipe or gouging blow
pipe shall be properly quided. -
- Assembly for welding:
z . Parts to be welded shall be property.assembled and held firmly in position by means ot jigs
£ - and clamps prior 10 and during welding.
2 -

The fit of joints at contact surfaces which are not completely sealed by welds, shall be
close enough o exclude water after painling..:-Abutting parts 10. be butt-wekied shall be
carelully aligned. Misalignments greater than 3 mm or 25% of the thickness of thinner -
plate whichever is smaller shall be cotrected and in making the comection the parts shall -

not be drawn Into a sharper slope than two degrees (2 deg).

The work shall be positioned fot flat welding whenever practicable. : -~
«~  Welding Sequgnce

S ’ in assgmbling and joining parts of a structure or of built-up members.‘ma proceduve and .

- ) sequence of welding shall be such as will .avoid needless distottion and minimise

= shrinkage stresses.” Where It is impossible 1o avoid high residual stresses in the closing - —
4 welds of a rigid assembly, such closing we'ds shafl'be made in compression elements. .

In the fabrication of cover-plated beams. and buitt-up members, “al shop splices n-each -
component part shall be made before such component part is welded o other parts of the

member. Long girders or girder sections may be made. by shop spficing not- more than
three sub-sections, each made in accordance with this paragmph

-~
. When reqmred by the Engineer, welded assembhes shall be stress relieved by heat
v trealing in accordance with the provnsmns of the- re!evam indian Standard or any. mher -
Standard approved by the Engineer. - , o i
) - Welding technique i

All complete perietration groove weids made by manual welding, except whenproduced _ - -
with the aid of backing material not more than 8 mm thick with root opening not less than -
one-half the thickness ot the thinner pan joined, shaff -have the root of the initial fayer -

gouged out on the back side before welding is started from that side, and shall be so
: - welded|as to secure sound metal and:compact fusion throughout the entire tross-section.-
ol Groove welds made with the use of a backing of the same material as the base metal shall

PN AN P BT N ¥

have the weld metal thoroughly fused with the tacking material. ' Backing strips need not -

be removed. H required, they may be removed by gouging or gas cutting. after welding is -
completed, provided na Injury s done to the base metal and weld metal: and ‘the weld . oy
metal sudace Is lett flush or skightly convex with fulfthroat thickness. -

elds: shall be terminated at the ends-of a joint in. 2 manner-that wilt ensure their T
Where possibis, this:should be done by use of extension bars or fun-off '

engigibars or run-off plates need not be removed upon compietwn of the weld

: gciﬁed elsewhere in the, specif' ications. .
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y o The effective area’of fillet welds shall be considered as the eftective length times the ’
' v *_elective throat thickness. The eftective length of fillet welds except fillet welds in holes
and slots shall be the overall length of full size fillet, including retums.

The eﬂeciive throat thickness of a fillet weld shall be the shortest distance from the root fo
the face ol the diagrammatic weld.

The minimum size of weld is determined by the thicker of the two parts joined except that
the weld size need not exceed the thickness of the thinner part joined unless a larger size

- is required by calculated stress. For this exception, panicular care shall be taken to
7 provide sufficient preheat for soundness of the weld. The minimum size of fillet welds are
i as lotlows.
- =
Materiai thick- Minimum size Minimum effective threat
ness of thicker of fillet weld thickness of partial
= part joined ) penetration groove welds ,
. Upto 6 mm 3 mm : 3 mm
- 6mm to 12 mm 5mm- - 5 mm
’ . 2ZmmtoiSmm  6mm 6 mm
A ) 19mmicI8mm 8 mm 8 mm
- ) Bmmwo57mm 8mm - 10 mm
= S7mmto152mm 8m o N 13 mn
! Over 152 mm 8 mm 16 mm
» The minimum effective Ieﬁgth of a fillet weld designed on the basis of strength shal not be
. less than 4 times the nominal size (of weld) or else the size of the weld shalf be
< considered not to exceed 1/4 of the effective length. :
In intermittent welds the effective length of any segment of intermittent fillet welding shall
- be not less than 4 times the weld size with a minimum of 40 mm. .
i “The minimum amount of lap on lap joints shall be 5 times the thickness ot the thinner part
v jonned but not-less than 25 mm.

1
3 Side or end fillet welds terminating at ends or sides respectively df parts or members shall
o . wherever practicable, be retumed continuously around the.comer for a distance not less
= than 2 times the nominal size of weld.
1 - . ° - - N
N Tao get the best and congistent quality of welding, automatic submerged arc process shall
S o be preferred. The technique of welding employed, the appearance and quality of welds

) made, and the methods of correctmg detecuve work shall all conform lo the relevant Indian
. . . - ‘Standasds.

‘ : Preheafmg techniqueS ccmbined with the use of low hydrogen electrodes shall be used lor

%g, ' i Cenaln joint conilguranons as specified in the drawings and as direcled by the
Englnee( N
"‘% : . i. Welding involving plates ov'ér 20 mm thickness contorming to.1S:2062.
, - Temperalure F ,' R
=< L
T g hall narmally be done on parent material at 3’ tempera‘ure below (-) 5deg C.
; 2iding is 1o be underntaken at low tempefatures, adequate precautions as
v clevant Indian Standard shall be taken. When the parent materal
o ick and the temperature is between {(-) 5 deg C and 0 deg
h- FICHTNER India ;.. .PailV.Sectiond:
e ZH
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surface around the joint to a distance of 100 mem or 4 times the thickness of the g\alena|
whichever is greater, shall be pre-heated tif # i handwarm. When the parent material is
more than 40 mm thick, the temperature of the area mentioned above shall in no case be
less than 20 deg C. All requirements regarding preheating of the parent material shall be
in accordance with the relevant Indian Standard.

The table below may be used as a guideline for preheat and interpass tempe(alure to be
maintained within 75 mm on either side of the peint of welding.

Thickness of the Minimum preheat & Interpass
thickest part at temperatse

the point of welding -

other than Low hydrogen

fow hydrogen welding

welding electrodes

electrodes

Upta 20 mm None None
20 mm to 40 mm 65C 20C
40 mm to 63 mm - - 110C : 85°Cj

Ovei 63 mm ., 150C I 110

- Accuracy of fit up:

Parts to be fillet welded shall be brought into 2s dose contact as practicable and the gap
due to faulty workmanship or incorrect fit up shaf not exceed 1.5 mm. ¥ greater separation

occurs at any pasition, the size of fillet weld shall be increased at such positions by the
amount of the gap.

- Jigs and manipulators:

Jigs and manipulators shall bp used where practicable and shall be designed to facilitate
welding and to ensure that all welds are easily accessible to the operators,

- End of butt welded joints:

The ends of butt joints shall be welded so as to prm/tde the {ull throat thickness, This may

be done by the use of extension pieces, cmss-runs or other means approved by the
Engineer.

- Weld ﬁce and relnforcement of butt welds:

The weld face shall at all places be deposited proud of the surface of the parent metal,

. Where aflush suriace is required me surplus metai shall be dressed ofl.

- Minimum leg Iength and throat thlckness In fillet welds:

The minimum leg length of a fillet weld as deposited shall be not less than spec|f ed size.
In no cases shall a concave weld be depesited without specilic permission of the
Engineer. Where permitted, the leg length shal be increased above that specified, so that

the resultant throat thickness is as great as would have been obtained | by the deposition of
a flat-faced weld of the specified leg Iength

- ,_.,
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- Quality of welds: ) ' !

The weld metal, as deposited {including tack welds if to be incorporated) shal be free from
cracks, slag inclusions, gross porosity, cavities and other deposition faults. The weld metal
shall be properly fused with the parent metal without serious undercutting or overlapping at
the taes of the weld. The surace of.the weld shall have a uniform consisten contour and
regular appearance.

|
- Wofking conditions:

Welding shall not be done under weather or other conditions which might adversely affect
the efficiency of the welding and where necessary effective protection or other safeguard
shali be provided.

- Qualification and testing of welders: ) '

" The Contractor shall salisfy the Engineer that thé welding operators are suitable for the
work upon which they will be employed and -shall produce evidence to the elfect that
welders have satisfactorily completed appiopriate tests as described in 1S:817. The
Engineer may at his discretion order periodic lests of the weldgrs and/ ar of the welds
produced by them. Such tests shall be at the expense of the Contractor,

. {

- Supervislon:-

The Contractor shall_emplo'y a compelent welding supervisor-or charge-hand to ensure
that the standard of workmanship and the quality of the materials comply with the
requirements laid down I this specification.

Machining ot bults, caps and bases

Column splices and butt joints of struts and compression members depending on contact
for. stress transmission. shall be accurately ‘machined- and close butted over the whole
section with a clearance not exceeding 0.2 mm locally. In column caps and bases, the
ends of shafts together with the attached gussets, angles, channels e, after rivetting,

bolting and/ or welding fogether as the case may be, should be aczurately machined so

that the parts connected butt aver the entire surfaces of contact. Care should ba taken that
those connécting angles or channels are fixed with such accuracy hat they are not
- reduced in thickness by machining by more than2.0 mm. . . . )

Where sufficient gussets and bolts or welds ate providéd 1o \ransmit the entire loading or

where connection is by full penetration butt welds, the column ends need not.be
machined.

Slab bases and caps, if applicable, shall be in one solid piece, and except when cut from

_ material with surfaces, and shall be accurately machined over the beasing surfaces and
shall be in effective cantact over the whole area of the machined end aof the stanchion. A
bearing face need not be machined if it is 1o be grouted directly to a foundation provided it
“s-true and parallel to the machined face. To facilifate grouting, holes shall be provided
where necessary in stanchion bases for escape of air. -

Shop painting

The whole of stee! work with the exception of bolts and nuts and machined surfaces after
being thoroughly cleaned ta remove rust, loose scale, grease, dust etc. shall be given one
shop coat of primer compatible with the finish paint. Far epoxy based paints, surface
{ ai-be by sand blasting. Alf rivets, bolts, nuts and washers elc. shall be
ahdidioped In boiled linseed oif, All machined surfaces shall be well
coated A-MIXHE )}:i_te lead and tallow. Surfaces which are tu be heid in contact by
i 4l be paint wiﬁﬁ!b;p assembly, and the parts brought together while still wet.

Fa 3

us il
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Unless specified otherwise, all surtaces inaccessible after bolting or intermitient welding
shall be given twa coats of approved paint before assembly. In the case of sufaces to be

welded, the steel shall not be painted or metal coated within a suitable distance of any

edges to be welded it the paint specified or the metal coating would be harmiul to welders
of impair the quality of the welds. Welds and adjacent parenf metal shall not be painted
pricf 1o deslagging, inspection and approval. Parts which are to be encased in concrete
shal not be palnted or oiled.

Marking, packing and despatching

Each piece shall be distinctly marked before delivery, in accomance with an approved
marking diagram and shall bear such other marks as.will facifitale erection. For easy
identification at site, a small distinguishing mark for each building shall be painted on each
end of every member belore despatch from fabrication shop. The tabricated steel work
shall be despatched in such porlions as may be found convenient for erection or as
ordered by the Engineer.

All projecting plates or bars and alt ends of members at joints shall be stiffened, alt straight
bars and plates shall be bundled, all screwed ends and machined suraces shall be.
suitably packed and all rivets, bolts, nuts, washers and small loose parts shaif be packed
separately in cases-50.as 1a prevent damage or distortion during transit. j

Erection

General

The material shall be verified with marking on the marking plan or shipping lists which shall
be supplied by the Contractor. )

. . ]
Any material found damaged or defective shall be stacked separately and the damaged or
defective portions be painted in distinc! colour. Such material Is to be dealt with uncler the
orders of the Engineer without delay. .

The field assembilng of the comporient parts ot a structure shall involve the use of method
and appliances not iikely fo produce Injury by twisting, bending or otherwise deforming the
metal. No member slightly bent or twisted shall be put in place unlil the delects ara
corrected and members seriously damaged in handling shall be rejected.

All smal bends or twists received by members shafl be rectified hefcre such members are
put in place; any serfous bends or damage shall be Teported at ance to the.Engineer by-
the Contractor for instructions. The straightening of bent etiges of plates, angles and other
shapes shall be done by methods not fikely to produce 1 re or-other injury.

Foflowing the completion of the straightening of a bendor buckle, the susface.of the metal

shall be carefully inspected for evidence of incipient or other fractures. |

Setting Out : ' i i
The Contractor shall assume full 1esponsibility for the correct setting out of alf stee! wark
and erecting it correctly as per alignment and levels shown.on the drawings and plumbing
of vertical members. -Batum points will be fixed by the Engineer near the work site.
Notwithstanding any assistance rendered to the Contractor by the Epgineer, i at any time

L A -
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Field connections

All tield connections in the trusses, coiumns, girders, trarﬁework etc. shall be welded,
unless otherwise specified. Connection of purling, girls and other unimportant members
only may be bolted with black bolls, except whefe welded connections are required.

Use of “high strength friction grip® bolts in place of welding may be permitled for field
connections at the discretion of the Engineer.

Field bolling

All relevant portions in respect of bolted construction of the Specification for Fabncauon of
Structurat Steel work shall also be applicable tor tield boiting in addition fo the following.

Bolts shall be inserted In such a way so that they may remain In position under gravity
even belore fixing the nut. Bolted parts shall fit solidly together when assembled and shall
not be separated by gaskets or any other interposed compressible materials. When
assembled, all joint surfaces, including those adjacen! 1o the washers, shall be lree of
scales except tight mill scales. They shall Be free of dirt, | loose scales, bums, and other.
defects that would prevent solid seating of the parts. Contact surfaces within friction-type

joints shali be free of oil paint, iacquer or galvamsmg

All high tenslle bolts shail be ughtened to provide, when all lasteners in the joint are ught
the required minimum tgn;lon by any of the following methods.

a) Turn-of-put method 4

When the tum-of-nut me*hod is used to provide the bolt tension, there shall first be enough
_bolts brought to a “snug tight" condition to ensure that the parts of the joint are brought inté

- 'good contact with each other. “Snug tight™ is defined as the tightness attained by a few

impacts of an impact wrench or the full effort of a man using an ordinary spud wrench:
Following this initial operation, bolts shall be placed in remaining holes in the connection
and brought to snug tightness. All bolts in the joint shall then be tightened additionally by -
the applicable amount. of nut rotation specified in Table | with tghtening progressing
systematically from the most rigid part of the joint to its free edges During this operation,
there shall be no. rotauon of the pant not turned by the wrench,

TABLE-l -

Balt length exceeding Remark
8 times diameter or 200 mm

2/3 wrn Nut rotation is relative to bolt .
regardless of the element (nut or

l | " bolt) being turned. Tolerance on ratation-
; 30* over or under

Boits may be msta!led without hardened washers when ugmenmg is done by the turn-of-
nut method.

Boits-tightened. by the turn-of-nut method may have the outer face of the nut match-
marked willy tfig pmtrudmg bolt point betore linal tightening, thus aftording the inspector

vnsual ansog ha actual nut rotation. Such marks can be made by the wrench
it s after the bolls have been brodght up snug tight.

“P459 - CIVL Syslems-Rev.A0
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E Torque wrench tightening
When torque wrenches are used to provide the bolt tensions, the bofts shall be ﬁghten’qd -
’; to the torques specified in Table-Il. Nuts shall be in tightening motion when torque is
measured. When using torque wrenches to install several bofts in a single joint, the
wrench shall be retumed to “touch up” bolts previously tightened, which may have been —
loosened by the tightening of subsequent.bolts, until ali are tightened to the required
tension. ) .
o~
TABLE-} i
3 . P
5 Nominal Bolt Torque to be appiled (Kg.M)
i Diameter (mm) i tor Bolt class 8.8 of 1S:1367
- - o~
: 20 56.93 , ) -
. . .22 .. . . 8163 )
24 ~.103.73
: o~
; In either case of the above two methods it reqi:ired, because of bolt entering and wrench
" operation clearances, tightening may be done by turning the bolt while the nut Is prevented po—
from rotating. . <L :
Impact wrenches, if used, shall be of adequate capacity and sufficienlly supplied with airto - o
perform the required tightening of each bolt in approximately ten seconds.
Holes for turned bolts to be inserted in the- field shall be reamed In the fleld. All drilling and A
reaming tor turned bolts shall be done only after the parts to be connected are assembled.
Tolerances applicable in the fit of the bolts shall be in accordance with televant Indian - -~
Standard Specifications. All other requirements regarding assembly and bolt tightening
shall be in accordance with this Sub-Clause.
Fleld welding ot

All fleld assembly and weldihg shail be executed in accordance with the requirements for
shop fabrication, excepting such as manifestly apply to shop conditions only. Where the o~

steel has been defivered painted, the paint shall be removed befote field welding, for a
distance of at least 50 mm on either side of the joints. |

. -~
Bedding and grouting .

Bedding shall be carried out with cement grout or mortar having a compressive strength of

B . 250 kg per sq. cm at 28 days for maln column bases and 200 kg per sq. crm at 28 days for . - . -
: secondary column bases. For the main column the Contractor shall provide screed bars of
mild steel ftats and fix them in mortar. The Engineer will be the sole authority in deciding

“main? and “secondary” columns and his decision in this matter will be binding on the | o
Contractor within the terms of thls contract. ... .

The bedding shall not be carried out until 'a sufficlent number of columns has been .
properly aligned, levelled and plumbed and sufficient girders, beams, trusses and bracings
are in position to the satisfaction ot the Engineer,

. . R < A
‘ gm Qﬁ\ e grouting, the space under the base plate and around bolts shall.be—
thorolg %an, i, and made free from excessive moisture, 4
{\17/ l,(-:; '-.\\_1 - 4 ;:‘“
S | L:l \‘-', ‘.. ) . . ' _V'
Ooc. {5&.— E-SEC 7°°T*’(}_§ RevzBb FICHTNER India Pat, Section 8 /0 Notks {f
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? 1
o The grout or mortar shall be mixed as thick as possible consisient with fluidity and shall be
poured under pressure with pressure grouting machine, until the space has been filled with-
monar. Admixiures, i directed to be added will be measured and paid separately. i
- desired, ready mix high strength non-shrink grout of specitied strength shall be used.
. Painting after erection
- Before painting of steal which is delivered unpainted is commenced, all surfaces to be
painted shall be dry and thoroughly cleaned of ali lcose scale, rusi, dust, grease, elc. -
e The specified protective treatment shall be completed after erection. Al rivet and bolt
heads and the site welds atter deslagging shall be cleaned. Damaged or deteriorated paint
Y surfaces shall be mads good first with the same type of paint as the shop coat. Where
- specified, surfaces which will be in contact alter site assembly shall receive a coat of paint
(in addition to any shop priming) and shall be brought together while the paint is still wet.
— Surlace which will be inaccessible after site assembly shall receive the full specified
) ’ protective reatment betore assembly.
— Site painting should not be done in frosty or foggy weather or when humidity is such as to
- cause condensation on the surface 10 be painted.
- - Two or more final cots of approved paint a$ specified shall be applied to the steel work
: H - after erectioh. ' .
o N - Correction of mistits
. Correction of minor misfits, a reasonable amount of reaming and ruttmg of excess-stock
-~ o7 . from rivets will be considered a legitimate pan of the erection,
. Any error in shop work which prevents the proper assembling and fitting up of parts by the
. ot - moderate use of drift pins or a moderate use of reaming and slight chipping or cutting shall
o immediately be reported to the Engineer and his approval of the method of correction
. cbtained.
A3 ~’ ' B
) . 9587 Testing and Acceptance Criteria
. General
e

The "Engineer shall have lree access at all reasonable times to those parts of the
_ manufacturer’s works which are concerned with fabrication of the steet work and shall be
N -

3 .. afforded all reasonable facilities for satistying himself that the fabrication is being
T - . _undertaken in accordance with the provisions of this specification.

-— 3 Unless specilied otherwise, inspection shall be made at the place of manufacture priar 10
- despaich and shall be conducted so as not to interfere unnecessarily with the operation of
the work.
) Tolerance for fabricated structures shall be as per 1S:7215.
et Should any siructure or part of a structure be found not o comply with any of the
- _ /,,T’_:‘ provisions of this specifications, it shall be liable to reiectlon No structure or part of the -
3 AN ng% Iructure, once rejected shall be resubmittad for test, except in cases where the Englneer -
— 745y Weﬁ the defect as reclifiable,
B 68 ects which may appear during fabncatton shall be made good with the cansent of and
o }accérding 1o the procedure taid down by the Engineer.
¥ ik i*
— FICHTNER India . __Pant ¥, Section § : Civil Wor &'}
— : ) Page : 1037
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¢ —
All gauge§ and templates necessary to satisfy the Engineer shall be supphed by the
manufacturer. . . -~
The Engineer may, at his ‘discretion. check ihe test results obtained at the manufacturer's .
works byindependent tests at the Governmént Test House ar elsewhere, : —

When all tests to be performed in the Comqactors shop under the terms of this Contract
have been successiully carried out, the steel work will be accepted forthwith and the -
Engineer will issue an acceptance certificate, upon receipt of which, the items will be shop
painied, packed and despatched. No item is to be delivered unless an acceptance

- cenificate for the same has been issued. The satisfactory completion of these tests or the- £ -
isste of the certificates shall not bind the Qwner to accept -the work, should it, on tunher
tests before or afer erection, be found not in compliance with the Contract.

= —
B Tolerances
: -  Fabrication -~
Tolerances for fabrication of structures shali be generally as per {S:7215,
: In particular the acceptable fabrication tolerances for various parameters are given below: -
- length -
: - Length of strut hmshed for tight bearing contact () 1 mm
: - Length of any other member upto and including f2m  : (+} 0, (-):.!‘0 mm
. -
% - Length of any other member over 12 m .2 (+) 0, (:)0.00025 L
: subject to a max.
of (-)5.0 mm -~
& - Width ’af built-up girders (plate girders) {8 3mm
= - Deviation in the width of membess required : (+)0, )2 mm
- to be inserted in other member -
' - Depth 4 =
: - Depth of girders (measured at centreline of web) -
for depths upto 4 m D (#)3,()2mm '
: - -do-for depths over 4 m 294, ()3mm -
- Sweep, Camber - -
: - - Devlation from sraightness in plan (Sweep) - . :0001Lsubjectto - -
. : max. of 10 mm
. - Deviation in elevation convexity (Camber) ’ :{+)5mm, (-)0 : p
Deviation of centreline of web from centrefine of flanges -
bulit-up members at contact surtaces : 3mm -

tion {rom flatness of plate webs of bulit-up < 0.005d subject to
ers In a length equal to the depth of the member  max. of 10 mm -

R AR SNy iy ¢
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: .o . Tilt of flange of plate girders
W - at spltcars & stilfeners, at supports, at th‘e'top : 0.005 b subject to
flanges 'of crane girders, at bearings - max. of 2 nmv
-’ - afother places : 0.015b subject to
- . max. of 4 mm
b - - Deviation from squareness of flange to web of box
columas and box girders . - (8} 3mm
ool - Deviation from squareness of fixed base plates to axis
of column. This dimension shall be measured parallel
to the longitudinal axis of the column at points where the
L , : ~* outer surfaces of the column sections make contact with
the base plate
— - Deviation trom- squareness of machined ends to axes . .o
of columns : 0.5mm '
Aol . - Deviation from squareness of machined ends 1o axes .
: " of beam or girder, " 0.6mm
Do .. ‘ In addition 1o the above tolerances, the fabrication of crane gitders shall comply with the
L 4 following:
-l : - Topflanges shall be as flat as possible and the cross camber over the central width
- of 150 mm' shall not exceed 0.6 mm with the convex surlace upwards. Crane girder
with a concave surface over the central »_w&dth of 150 mm will not be accepled.
et - Webs will be flat and straight and shalt not vary from the mlendpd line by more than
2 mm measured at the top flange. B
~ - Ganlry gitders_shall be straight with SWEEP not exceeding 3 mm in 12 m length of
3 the girder. CAMBER shall not exceed 3 mm in 12 m length. ‘
-~ T - - ' The tolerance on the overall depth of crane girders without.their bearings shall be
3 . () 2mm. -
. Acceptance
Should any structure or part of a structure be found not to comply with ' any of the
R i - ’ provisions of this specification, the same shall be liable to rejection. No structure or part of
- the structure, once refected, shall be offered again for test, except in cases where the
‘Engineer considers the defects rectifiable. The Engineer may, at his discretion, check the
— - test results obtained at the Contractor's’ works by independent tests at an approved
. laboratory.
_/7 R Erection
- Columns
- ELEAN
!,Q"'\{ <0 ,:0 Shifting of column axis at foundation with respect
, < > building bolh in lor:gitudinal & tateral direction
-— . 'c.Qut of plumbness {verticality) of column axts Irom )
- g _ rtri;e vertical axls as measured at column top
LN 150 c..Q \{(’
-~ L - A 12 _' e for column upto 10 m- helght
- Ez;xamsce-spo?ooms, Rev.RO FICHTNER India
R P4SY - CIVI Systems-RevA0
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For column exceeding 10 m
10 m height

Deviation in the level of beating surface of

columns at foundation top with respect to true
level

Deviation in bearing levels for beams, trusses .
ete. with respect to true level

Dlﬂerence in bearing level between adjacent .
column both across and along the building

\Diﬂerence in erected position at adjacent paits of

columns along the length or across the vidth of
building prior to connecting trusses/beams with
respect to rue distar}ce

1

" Trusses/Beams

Deviation at Centre f span of upper chord
member from vertical ptane running through
chord and perpendicular to plane

at truss/beams

Lateral displacement of top chord at centre
ot span from vertical plane rurning throt,lgh
centre of supports |

Lateraf shift in Yocation from lt true l'ne of-
purhnlbeam

Crane Glrder?: & Rails

Diflerence In levefs of crane girder/crane rails
measured between adjacent columns

Difterence in levels of crane rails (gcross the building)

‘Over the supports

At the mid span of girders

Dillerence in leve! of flange of successive girders
al connection

Deviation in the crane rail levet at any point from
true level

Ditterence in crane rall actual levels between any
wo points 2 m apart along the raif Jength

lative shift of crane rail surfaces at a joint in
and elevation

(£)1/2000 ot

calumn-height

but not more
than 15 mm

{£) 3mm
(£) 3 mm

() 6 mm

(#) 10 mm

17250 of depth

of russ or of
20 mm which-
ever is lesss

1/1500 of the
span or 10 mm
whichever {s less

() 5 mm -

5mm

10 mm
15 mrﬁ

1 mm
(£} 5mm

2mm

~ 2 mm subject fo

grinding of ;
Surfaces for -
Smooth transition \\Q a pis
N .\g\o&ﬁc,ﬁzggépomms Rev. A0 FICHTNER India PartY, Section 9: Civi Yy,
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- Relative shiftin the lécation of crarie stops {end Ll 1/1000 of track
buffers) along the crane tracks gauge to a max.
of 20 mm
- Devialions of crane rail axis from centerline of weh : () 3.5 mm
- Deviations in alignment of crane rail in plan measured 1 mm
between any two points 2-m apart .
- Deviation in crane rail gauge ) : Smm

9.59 Brickwork & Plastering : ‘

.9.5.9.4 Scope-

This specification covers the requnremenls m respect of matenals workmansh»p and
quality for brickwork and plastering.

9592  Codes and Standards

Unless specliically mentioned otherwise, all applicable codes and standards in their latest
editions as published by the Indian Standards Institution and all other such as may be
published by them during the currency of the Contract, shall govemn in respect of design,
workmanship, quality and properties of materlals and method of testing. Some of the
relevant available codes are listed hereunder:

Brick work-

iS:1077 Common burnt clay building bricks
IS:1542 Sand for plaster

1S:1661 Code of practice for application of cement and cement-lime plaster finishes

152166 .Sand tor masonry mortars
1822212 Code of practice tor brickwark

{S:2250 ‘Code of practice for preparation and use of masoﬁry montars
1S:2691  Bumt clay facing bricks |

1S:3495  Methods of tests of burnt clay building bricks

15:3696 Salety code‘lor sciaﬂoldis and ladders

_iS:5454  Methods of sampling of clay building bricks

9593 Materials
Cement

)

w \
TGTl‘lfsénd shall be approved river or pit sand and # shaﬂ conform 10 15:2116 for masonry
n(orfag:and lo IS 1542 for p)asler monar. ,

“* Y/ 4 -
4
“‘N&m&sesrc 700-015, Rev. RQ FICHTNER India Part iv, Secilon (mr(l ylgrk
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Bricks
The bricks used shall be atleast chamber burnt second class {class B) bricks conforming -~

ta 1S:1077 having a minimum compressive strength of 35 kglcm2. Bricks are 1o be whole, B
E uniform texture, sound, well burnt, free irom cracks, square and well shaped, uniform in
size, uniform red chetry or copper colour and shall emit a clear ringing sound when struck. o~

Stight distortion or rounded edges are permﬂted provided na difficulty arises during laying
of uniform course.

P2z
Water absorptlon alter 24 hours immersion shall not exceed 20% by weight. Dimensional
tolerance shall not exceed B%. Laboratory test has to be conducted 1o ascertain the same.
Representative samples shall be submiited and approved samples shall be retained by the -
Engineer for future comparison. ‘
\ .
9594 Storage and Handling
: . Pt
Bricks shall not be dumpéd at site. These shall be stacked in régular tiers on firm ground,
even as these are unloaded, to minimize breakage and defacemem of bricks. Bricks -
selected from dilferent situation of use in the work shall be stacked separately. The broken
bricks shall not be used in the masonry and shall be separated from the lo! being used for -
masonry works. -
9.5.9.5 Workmanship
’ R -z
Brick work
The whole of the brickwork shali be carried out by the Contractor in a uniform manner. | een
All the bricks shall be kept under water tift they are completely soaked and used on the
works on thelr becoming skin dry. -

PILIR At

The Contractor shall set out and build all brickwork to the dimension, thickness and -
\hetgh shown on the drawmgs. The Contractor shall build all brickwork in Engfish bond -

brick walls and casing to' pipe, chases eic in stretchef-bond. Brid'.bats shall not be
xused xcept where required for bond.

The Cortractor shall lay bricks in full mortar beds with shoved joints. The joints are notto . -
exceed 10 mm ih thickness and are fo be full of mortar, close, well finlshed .and neatly

Struck. The vertical jbints in any course shall not be nearer than quarter of a brick length

‘trom lhos‘a in the coursa below. All joints shall be of same width except for small variations —-—
‘to maintain bond. The-brickwark shall be laid plumb and trim 1o line and levei. No portion
of brickwork shall be raised miore than 1 metre above another at one time. if the mortar In
any course has begun 1o set, the joints shall be raked out betore another course is faid.

<.
= The top course of brickwork in reinforced concrete ‘framed structire shal be wedged
s against remforced concrete surface and joint Weu filled with mortas. -
The Contractor_shall flush up. thoroughty vmh mortar all joints as lhe work proceeds R -
Where brickwork s to receive plaster, the joints shall be raked 10 a depth of 12 mmto =
provide proper bond. | o e

The brickwork as it.progresses shalt be thoroughly watered onds faces. and top Newwork
o | be properly bonded with the old work. The surfate of untinished work shalt be
G ELS and thoroughly wetted before joining new work 1o it.

his oWn ex’pense

An \‘(GJK in which the mortar perishes. shall be ﬁsmanued andrebwlt by the Co

Ooc. Noﬂzses SPé 700-015, Rev. RO
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- The Contractor shafl carry out work in as clean a manner as possivle and shall remove
v - excess material and mortar droppings daily.
Where brick walls, are to receive plaster, excess materials and mortar droppangs shall be
) : removed and the surface shall be brushed clean.
W T
During cleaning operations, adjacent work shall be protected and any damage resulting
- . from improper protection shall be made good by the Contractor at his own cost.

_Reinforcement if shown in the drawing shall be provided !ul!y embedding in mortar after

. thoroughly. cleaned. These shall be lapped with dowels i left in RC columns or welded to
- . . steelcolumns.

Encasing of structural steel shall be done by building masonry work round flanges, webs
A . R . efc., and filling the gap between steel and masomy by minimum 12 mm thick mortar.

) ’ Encased members shall be wrapped ‘with chicken wire mesh when shown on drawings or
k instructed by the engineer. The minimum lap in chicken wire mesh shall be 50 mm. Other

O steel embedments shall be generally embedded in mortar and masonry unit shall be cut as
—
- . Tequired.
Plastering
-

"Unless otherwise specitied, all plaster work shall be carried out according 1o 1S:1661. The
thickness and proportion of cement plaster shall be as specitied in the drawing,

The surface to be plastered shall be cleaned ot all exiraneous matier and rubbish. In
: brickwork- the joints shall be raked and concrete surface roughened by chipping or
2 . hacking. Any, shuttering material adhering to the concrele shall be removed. The
. Lo Contractor shall make plaster pads of the required thickness of plaster for corectness of
_ : plumb, line and level. The surface shall be thoroughly watered and soaked and aerated ™
O ’ and all holes shall be closed before starting plastering operation.

. : ) h Plaster, when niore than 15 mm thick shall be applied in fwo coals - a base coat lollowed
N - by the finishing coat. Thickness of under coal shall be of suficient to fill up all unevenness . -
inthe surtace, no single coat, however, shall exceed 15 rom in thickness.

N For one coat plaster wor)L, the. plaster shall be laid shightly thicker than the specified
thickness and the surface then levelled with flat wooden ride to the required thickness. The
plaster shall be well pressed into the jolnts and the surface ﬂnished as specified. ’

N

e . For two coats of plaster work the first coat shall be applied as dnsc:'bed above except
’ . - - that the surface shall be left rough and keys tormied for the application of secand coat, The
o .. . second coat shall ba applied a day or two after the first coat has sel, but the first coat shall
~ not be allowed to dry. The second coat shall consist of mortar ‘ground vey fine and shall
’ . be laid.on with a woaden rule to a specified thickness, rubbed smooth and levelled and the
o surtace plastered completely the same day. The Iev'ellmg shall be continued il the plaster

—_— Is quite dry and all moisture which exudes from the pk;ster shall be wiped oft with a fine -
clath. The surlace shall be kept dry until exudation of moisture ceases, , during the process

- .of ubbing. :
’ Finish ’ : ) ]
— - Sandfaced plaster oL
T*he plaster shall be applied in twa coats. The hrst coal or the suatch coal should be
— 'approxtmately 14 mm and shall be continuously caried. out without breaks lo the ful
\lengm of wall or upto doors, windows efc. The scratch cost shall be dashed on the
, p(epared surface wuh ‘heavy pressure, brought to true and even surface and then lightly

‘FICHTNER Indla
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roughened by cross scratch lines to provide bond for finish coat. The scratch coat shall be -
cured for atleast 7 days and then allowed to dry.
-~

The second coat shall be 6 mm thick and it snall not be applied until atleast 10 days have

elapsed alter the application at second coat. Before application of the second coat, the -
" scratch coat shall be evenly damped. This coat shall be applied from top to bottom in one- - -

operation and without joints, finish shall be straight, true and even. Only approved river

sand shall be used for the second coat and for finishing work. Sand for finish shall be of -

even coarse size and shall be dashed on the surface and sponged.

- Plaster-ol-Paris Punning . _ | l

) ‘Plastered surfaces, where specified, shall be finished with plaster-of-paris punning. The - ~
. thickness of punning shall be 2 mm and shall be appfied by skiled workman. The finish

shall be smooth, even and free from undulation. Before bulk work is taken In hand, a _
sample of punning shall be done on roughly 1 sq.m area and appioval of the Engineer-in- -
charge taken. The work shall be taken then in hand as per per approved sample.

Curing -
The brick shall be cured for a period of fourteen (14) days after laying and the plaster shall —
be cured for a period of seven {7) days. i
' Expansion & Separation Joints
Location .and detalls of expansion joints shall be. strictly as shown in the drawings. . -
- Expansion joint filler boards and sealing strips shall have minimum’transverse joints. —
.Transverse joints shall be approved by the Engineer. -
Separation joints shall be with standard water proof paper or with alkathene sheets about
1 mm in thickness. Length and sealing of laps shall be to the satisfaction of the Engineer. -
Damp Proo! Course

The proportion of cement to aggregates shall be 1:2:4 using 6 fnm down stone chips with

a waler proofing admixture, The percentage of waterproof admixture shall be as per

manufacturer's specificatipn but not less. than'1% by weight of cement. The brick masonry

surface shall be-leveled, flushed up and prepared as directed to receive the damp-proof -~
course. The thickness of damp proof course shall be 40 mm. tn masonry walls of buildings
it shall normally be placed above the external ground level. It shall be laid for the full width.

: of the wall. The 10p surtace shall be kept rough or ribbed for mortar tor brickwork coming —c
i over it, for proper adhesion. All exposed surfaces of the damp-proot course shall be
ﬁmshed tair and smooth. It shall be cured for at leasl 7 days. After the surface has partially

set, hot bitumen shall be applled in two coats.at the rate of 1.7 kg per sq.m per coat and -
dry sand spread ovér . . ’

g
&
=
%
“
]

9510  Sheeting Work in Roof and Siding .

-
9.5.10.1 Scbpe
P
- This specification covers the requirements in respect of matena\s workmanshnp and
quahty for sheeting work in Roaf and Siding of Buildings. o
0.2 Code§ and Standards
FLPC \ I
by ,Unless spec:ﬁcally mentioned otherwnse alt applicable codes and standard eir Iatestf; Case
O

\edmons as published by the Bureau of Indian Standards and all other d{*as ‘may be %
-‘,ﬂ W fubhshed by them during the currency of the Contract, shali govern in r spect ot design,
wr ]

13 ir«- i
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warkmanship, quafily andApro‘perﬁes of materials and methods of testing. Some of the
relevant available codes are listed hereunder:
1S:277  Galvanised steel sheets.
1S:730 Hook bolts {or corrugated sheet roofing.
1S:2096  Asbeslos cement f!at sheets.
IS:5119  Laying anc finishing sloped roof coverings. '
I$:1726 Sheet metal rain water pipes. ) ‘
15: 8569 Washers for corrugated sheel rooting.
15:12866  Fibre glass reinforced plastic sheets.

9.5.10.3

) ]
Materials |

Root and Side sheeting s?i;all generally be of the following types af malerials.
a}  Aluminium Sheet (Aﬂ)
b) Galvanised lron (Gl)/Galvanised Steel (GS) S

c) Fibre Glass Reinforced Plastic (FRP) . )

. d) Colour Coaled steel sheets . . !

- N - 1
Aluminium Sheel (AL)

Aluminium sheets and accessories shall. be of INDAL (Indian Aluminium Company) brand
or approw_ad squivalent.

Aluminium roofing and siding shall be of the {cliowing typés as indicated in the drawings.

U

"ix

a) Corrugated
b) Trdughed

Aluminium sheets shall be 0.71 mm and 0.56 mm thick for th and side sheeiing
respectively uniess otherwise specified.

Ffashing ridge etc. shalt be of plain aluminium sheets.

Galvanized lror/Sleel Sheet (GI/GS)-

Galvanised sheets shall be zinc coated eold rolled sheets, conhrmlng fo class 3 of IS 277
and of the following types.

a) Corrugated

= \'i\_:‘.\\\ H
,/O\\b) Plain . ‘
(c; \‘ Galvanised sheets shail be of 1 mm (20G) corrugated sheets for roofing, 0.8 mm (22G)
\

cormga\ed sheets for side sheeling, flashing etc and 1 mm{20G) plain sheets for ridges,
ﬂashmg gutters etc unless otherwise specified.

D0c, No.6725-GE-SPG-3P0-015, Rev. RO
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. ;
Fibre-glass reinforced plastic sheets (FRP)
Fibre glass reinforced plastic sheets shait conform to 15:12866 and shall be franshicent or -
opague as shown in drawing. These sheete shall be shatterproof and should not crack, :
chip or oL . ~
The sheets shall have unilorm thickness, translucency (if specified) and strength. The
sheets shall be of approved manutacture and shall match the roofing profies.
i
Wherever necessary and as shown in the drawing, caufking shall be of non-hardening and -
non-staining type. : -
Colour Coated Sheets T
- Permanent colour coated sandwiched insulated metal cladding system —

Troughed 2zinc - aluminium alloy coated (both sides) MS sheet having 0.6 mm minimum
thickness {or high tensile- steel sheet of 0.5 mm minimum thicknass) shal! be used on
external face (outer face} of cladding system. Weight of coating shall not be less than _
150 gm /sq.m. The outer side (exposed face) shall be permanently colour coated with ’
Polyfluro Vinyl Coating (PVF2) of Dry Film Thickness (DFT) 20 microns {min) over primer.

Inner side of external sheet shall be provided with suitable pre-coating of minimum 7 —
micrans. - : ) .. )

Galvanized MS sheets of minimum 0.6 mm thickness shall be used as inner ner (internal )
face) of cladding system. The exposed face shall be permanenlly colour coated with —_—
silicon modified polyester paint of DFT 20 microns {mn) over primer.

Inner face of external sheet shall be provided with su able pre-coating of ‘minimum 7 L~
microns. The rate of galvanization shall not be lgss than 150 gm /sq .m.

The permanent colour coated sheet shal meet the general requirements.of 1S : 14246 and - -
shall conform fo class 3 for the durability.

“Inner sheet shall fixed directly to side runners and Z spacers made of atleast 2 mm thick -~
galvanized sieel sheet of grade 375 as per IS : 277. -Inner sheet shall be'fixed at the rate
not more than 1.50 m center to center to hold the insulation and external sheeting.

. - _a—
The insulation shall be of bonded minera! wool of minimum thickness 50 mm contorming
1018 : 8183, having a density of 32 kg / cu.m for glass wool & 48 kg /cu.m for rock wool.
. - N .n
- _ = Permanent colour coated (non-Insulated) metal ciadding sysiem
Troughed zinc aluminium alioy coated not fess than 150 gm/sq.m M.S smés havmg 06 Py

- —mm minimum thickness (or High tensile steel sheet of 0.5 mm minimum thickness) shall

- be used for the cladding system. The outerside (exposed face) shall be permanently
- colour coated with PVF2 paint of minimum DFT 20 microns over primer and the inner side :
. (internal tace) shall be coated with same paint of minimum DFT 12 microns over primer. -

- Thesa shall be fixed directly to runners. The sheets shall meet the general requirement of
. 15:14246 and shall conform to class 3 for the durabllity. .

‘General

The Contractor shall atso supply all necessary, speclal fittings, fasteners, flashings, —t
caulking etc. required for installation of the sheets in strlct accordance with manutaciurers

- ’l ) . .. - -
; ‘:\Boog & siding sheets shall be.capable-of withstanding 200 kg/sq.m wind toads. Wi
4_0mm x 6 mm Gl llat shall be fixed at the two caves end of the root slopes. Fixipést

Je i3
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9.5.104

9.5.10.5

9.5.11.2

CL
YA

done with the same bolts which secure sheets to the purlins. Slot holes shall be cut in the
wind ties to allow lor temperature variatlons.

installation

Aluminium Sheels ' ! .
Aluminium sheets shall be fixed: with aluminium fasteners along with alyminium curvediiat

washers with bituminous felt, neoprene or rubber washers !Generally manufacturer
recommendanons s‘nall pe followed.

Galvamsed Sheets

Galvanised sheets shall be fixed with minimum 150 mm and 100.mm end laps fof roof and
side sheets respectively, unless higher laps are specitied by the manutacturer or in the
drawings. Side laps shall be as per manufacturer's recommendations. Unless otherwise
specified, 10 mm and 8 mm dia Gt Hook/J Bolts shall be used for root and side sheets
Tespectively. 6 mm dia Gl seam bolt and nut with Gl round washer/limpet washer shall be
used for stitching of root sheetsfixtures and Gl round washer/dlamond washer for side

. sheets. There shall be at least three hook bolts at the ridges of corrugations in each sheet

in every purlin and their spacing shall not exceed 300 mm. Seam bolts shalt be placed
zigzag on overlapping corrugatfons, with spacing not exceeding 600 mm in each
staggered row. Ridge pleces shall be fabricated irom 600 wide (glrth) sheets with a radius

ot curvature of 50 mm unless specified. For fixing requlrements not specified here,
manufacturer's recommendations shall be adopted.

Colour Coated Sheels

Installation procedure and fixing details shall be generally in lina with that for Gl sheets.
The sheets shall be fixed with J or L polymer coated bolits, polymer caps, seal washer and
thrust washer. Spacing of bolts ete. shall be identical to Gl sheets.

Acceplance Criteria

The installation shall present a neat appearance and shall be checked for water-tightness.
The {ollowing shall be chocked. -

-  Side and end laps.

- Absence of holes or damages in sheel.

- Spaéing of bolts.

_-- Provision of double washers. . -

- Proper installation ¢t Hashings, wind ties etc. . —
Floor and Floor Finishes _ .

Scope

This specification covers quuirements in respect of matena| workmanship and quamy for
saling, concrete floos anfi {loor ﬂmshes work.

Cod o%r:s
( ‘;s 1% entioned otherwise, all applicable codes and standards in
ad m’o p l@ ({ by Bureau of lndaan Standards and all other such

NSS CN‘.Sy;\equ Re . /.Q; i JRE
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;| .
directed pubﬁshed by them dunng currency of the contract, shafl govern in respect of
design, workmanship, quality and properties of materials and method of testing. Some of
the relevant available codes are listed here under: -~
1S:777 Specification for glazed earthenware wall tiles. -
152114 Code of practice for laying in situ terrazo tloor finish —
152571 Codes of Practice for laying in-situ concrete flooting
- ——
15:3461 Specilication for PVC Asbestos floor tiles.
15:3462 Specification for unbacked flexible PVT fiooring. ~
1S:4457 Ceramic unglazed vitreous acid-resistant tiles
. o
1S:5318 Code of practice for laying PVC flooring. -
IS-5491 ~ Code of pracnce for (aymg in-situ granommc cmcrete ﬂom tcppmg -~
95.11.3 Boulder Sollng ' .
The boulders tor sofing shall be.granite, basalt.or similar hard stone approved by the -

Engineer and generally shall be 230 mm thick. The sub grade shall be dressed to correct

level and shall.be rammed or roliéd to proper consolidation before laying the soling.

Stones shall be placed close 10 each other. The specified thickness shall be made up in - _
one or more layers depending on thickness. The voids between the stones shall be hard

packed first with smatler pieces-and haimmeéred Into p!ace S0 as to compietely fill up the - :
vold along with munuam as bindirig material and the layer is watered and is compacted by e,
roller/mechanical compactor. In case of building enclosing heavy machinery like Gas  ~
turbine/Steam turbine, the compaction shall be by roller ot 8/10 MT madty {

9.5.11.4 Cement Concrete Flooring : L -~
Materials

Requirements given in Section 10.4.5 shall be applicable.

Workmanship S
. ,
The workmanshnp shatt generally conform 1o the. specification for Plain-& Reinforced
concrete (Section 10.4.5) and also to 1S:2571. For ground floor slab or paving in open o
area, where the slab has to be laid over a consolidated ground, soling, a kraﬂpaper shalt
be spread over the area and kept motst before conc:eﬂng
L —_

The floor shall-be 1aid in altemate panels of slze not exceeding 4 m o reduce risk of
cracking, intermediate panels being filled in after two or three days. For-paving in open )
area, conlractlon joint and expansion joints shall be provided as per 1S specification. The -
‘expansion joints shall be filled with bitumen impregnated boards 25 mm thick of approved

manutacturer and top 25 mm shafl be covered with approved mastic sealing compound.

it shal {:oqs}ist of a under bed and a topp(ng laid on an already land and matured concrete

Doc. No.6725-GE-! SPG]OO-O!S Rev. RO
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)

- Thickness

The total thickness of finish shall be 40 mm of which the topping shall be 12 mm. While the

topping shall be uniform thickness the under bed may vary in thickness ta provide
necessary slopes.

- Mix

For underbed, it shall be 1:2:4 mix using 10 mm down graded stone chips.

For toppings of heavy duty, the proportion of metallic hardener shali be strictly as specified
by the manutacturer, In absence of such direction, one (1) part ot metaliic harden_er shalj
bé mixed dry with 4 paris of cement by volume. Ta this mixture,,6 mm nominal size stone
chips shall be added in portion of 1:3 (mixture of hardener & cement : stone chips) by
volume. Minimum quantity of water to be added 1o make it workable. .

- laying
The topping incliding the underbed shall be laid in altermate bays or in chequered board

pattern. No panel shall be cast in contact with anolher already laid- il the conltraction of
fatter has already been taken place.

The ma.ximum area ot each ~pane| shall be 3 sq.m af which no side shall be-more than2 m
long.

A cement grout shall be applied and worked into the surfacs .o receive the finish, the
under-bed then faid, compacled and levelled to proper grade with a screed.or floal. The
topping shall be applied evenly on the underbed while It Is not fully set, but lirm enough
and rolled and pressed to get full bond. The topping shall be troweled ta a dense finish to

- the satisfaction of the Engineer. All trowel marks shall be mopped out with a cloth to glve a

clean smooth surtace.

- Curing

After the surface is sutficiently set, the finished floor shall be kept morst tor 7 days for’
curing.

lndran Patent Stone {IPS) with non-metallic surface hardener finish

It shall consist “)t an underbed and a lopping on which the hardener shiall be laid.
- Thickness' ‘

The total thickness of finish shan be 40 mm of which the topping shall be 12 mm mcludmg
the hardener finish.

- Mix

Mix for undetbed and topping shall be same as for IPS flooring. .

.~ Hardener

Hardener shall be non-metallic abrasron resrstanl surtace hardener NITOFLOR HARDTOP
or equivalent, :

- Laying -

The topping and underbed shall be laid as for IPS flooring. While the topping is still green,
the hardener “shall be applied by dry shake-on system. Cleaning of surface, surface
Lcuring and trowel finish shall be as per manufaciurer's spedﬁcauons and

399
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! Heavy duty : 7 kg/m?
Medium duty : S kg/m? o~
J_rghtduty " 3kgm?
Precast Terrazo Tile Finish _ 4 ) - -
1t shall consist of manufaciured terrazo tiles and an underbed.
- Thickness -

The total thickness of finish including underbed shall be minifnum 40 mm for fivors and
30 mm for skirting. The skirting shal! prolect 6 mm out from the adjacent wall finish. The ) -
necessary cutting into the surface receiving tile finish shall also be done.

- Tiles

o
The tiles shall be hydraulically pressed under strict quality control in a shop. The size of

tiles shall be 250 x 250 x 20 mm unless otherwise specified. The topping of tiles shall not -
be less than 10 mm. Maximum tolerance aflowance in length & breadth shall be + 1 mm

and the thickness + 3 mm. All angles of tiles shall be right-angles, all arises sharp and

true, calour and texture of wearing tace uniferm (hroughout and face shall be plane, free -

from pin holes and othet blermshes

The !opping of tiles shall be composed of cement, {grey or white or mixture of two) colour . -
pigment, masble dust and marble chips (chips size 3 to 20 mm) in such a propottion so as

1o produce the desired colour, texture & patiern approved by the Engineer.

“The backings shall be composed ot 1 part of ordinary grey cement, 1 1/2 part of sand and -

3 pants of 6 mm down graded stone chips mixed with water. First grinding shall be given to
the tiles at the shop before delivery. Tiles shall be packed properly o prevent damage -
during transit and storage. The tiles must be stored carefully to prevent staining of damp,
fust, off and grease or other chemicals. .- T

- Underbed - S S ..~
“The underbed for floor shali consist of a mix of 1 pan tement, 1 1/2 pants coarse sand and
-3 parts machine crushed 10 mm down stone chips by volume. For skirting, the mix shali

-
consist of 1 part cement and 3 parts coarse sand. Only smhclem water to be added to give ’
workable conslstency .

The ‘underbed mortar shall be evenly spread and. brought fo proper grade and
consolidated. The surtace shall be roughened for better bond. Before the underbed has -
time to set and while it is still fairly moist but firm, cement shalt be hand dusted overitora )

cement slurry applied and ‘tiles shall immediatély be placed upon and firmly pressed by

wooden mallet onto the underbed until it achieves the desired level. The files shall be kept -

soaked for about 10 minutes just before laying. The joints between files shall be also as
possib:e and not more than 1.5 mm wide.

. - l -
When tiles are required to be cut to match the dxmensmns these shall be sawn and edges- '

bbed smooth. The idcation ot cut tiles shall be planned in advance and ‘approval of the
ineer taken.. .

.‘fhe!ﬂoor tiles shall atleas1 enter 12 mm under the skmmg tiles. “hdntiey
1'[/ G I'”I! ‘,-:_ -~
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Aluminfism or glass dividing slr;'ps shalt be used for forming the panels.

- Grinding and Polishing

After sufficient curing,.the surface shall be ground with fine grit blocks. It shall again be
cleared with water, the 'slurry {mixture of cement & plgment) applied again to fill up any
pinhales might have appeared and allowed to be cured again for five days. The surface is
ground again with very fine grit blocks to get smooth surface without any pinhole. The
grinding shall be done by a suitable machine. Where grinding machine cannot be used,

hand grinding may be allowed. The choice of grit blocks at ditferent stages of polishing
shall be as per manuiacturer s recommendations.

The suﬂace shall be cleaned with water, dred and covered with oil free clean saw dust it

directed by the Engineer. The final pohshmg shall be postponed tilt before handing over I
so desired b1 the Enqneer :

Just befere handing over, the s;uriace shall be dusted with oxalic acid at the rate of 0.33
gim per sq.m, water sprinkled on to it and finished by butfing with felt or hessian bobs. The
floor shalt be cleaned with soft moist rag and dried. i desired by the Engmeer wax polish

shall be applied. However, all excess wax polish to be wiped off and surface to be leit
glossy bt not slippery.

Acid Resistant Tile Finish

This shall include. al varieties of. special tiles used for specific chemicalacid resistance
function and an underbed over already laid concrete or masonry.

-Thidmess

The total thickness of finish shall be 50 mm:of which the tﬂe shall be 25 mm, acid pr001
mortar 6 mm, bnumen 3 mm and cement moriar underbed 15 mm.

- Thes

The tiles shall be of best approved manufacture, conforming to 1S:4457 and resistant to
the chemical likely to ccme In contact. The liles shall have straight edges, uniform
thickness, plain surface, uniform non-fading colour and textures. The water absorption
after 24.hours of soaking shall not be more than 2% by weight. The compressive sirength

of liles shall not be less than 700 kg/cm2. The surface shafl be abrasion resistant and
durable. -

- Underbed

The underbed shall be {aid in three layers. The first layer shall be composed far 1 part

. cement-and 3 parts river sand with just enough water to make the mix workable. This layer
shall be trovelled level and curved with water for atleast 3 days peior to application of the
second layer. The second layer consist of 3 mm thick hot blown bitumen conforming to
IS:702 of grade 85/25 and shall be applled in three coats with brush or spray. The third
layer of ackd pioof mortar as specified by manufacturer shall be applied. The acid proo}
mortar shall have chemical resistant properties equal to that of the fioor tiles.

. Laying . -

) ﬁ\a tiles shall be embedded in the acid proof mortar and the gap tetween the tiles shall

be, grouted to the full depth of tle. The setting and fidng shall be strictly as per the
'@a?utacmrer's specification and shall be approved by the Emlnee!

PASY - GIVL Systems-Rev.Rp
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- Curing
= The ]Lmts in the floor shall be cured wnh the soluhon of 25% prooi hydrochloric acid or as o
= | specified by the manufacturer. _
In-Site Terrazzd Finish , - i
1
‘It shalt consist of an underbed and a topping laid over an already laid and matured
" concrete base. e
- Thickness
-~

Untess otherwise specified the total th;cknest of the finish shall be minimum 4G mm for
horizental and 25 mm for vertical surface ofjwhich the topping shall be not less than 15
mm. While the topping shall be of uniform thickness the underbed may vary in thickness to
provide necessary slopes. The vertical suriape shall project out 6 mm tom the adjacent ""
plaster or other finish. Necessary cutting Into Jhe surface receiving the finish shalf be done
to accommodate the specified thickness. All junctions of vertical with horizontal shall be

¥ spaeth v e, B R SRR LR

rounded neatly to uniform radius of 25 mm. - -
- Underbed §

= - -~
3 The underbed for floors and similar horizontal surfaces shall conslst of a mix of 1 pant

# ! cement, 1-1/2 parts sand and 3 parts stone chips by volume or cement sand mixture 1:3.

Z For vertical surfaces the mix shall consist of 1 part cement lo 3 parts sand by volume. The o
z sand shall be coarse. The stone chips shall be 10 mm down well graded. Only sufficient

2 water to be added to give a workable consistency. Stone chips are machine crushed blue

2 ~ granite metal. P
ke

> - Topping

JEE -

The mix of the topping shall be composed of cement, colour pigment, marble dust and
marble chips. Proportions of the ingredients shall be such as to produce the terrazzo of )
colour,texture and pattern approved by the Engineer. The cement shall be white or grey or o~
a mixture of the two to which pigment shall be added to achieve the desired colour. Ta 3 :
parts of this mixfure, 1 part marble powder by volume shall be added and thoroughly

mixed dry. To 1 part of this mix 1 to 1-1/2 paris of marble chips by volume shall be added .
and thoroughly mixed dry again. -

YA R R

The pigment must be stable and nonfading. t must be very finely ground. The marble )
powder shall be from white marble and shall be finer than 1.S. Sleve No. 30. The size of -
marble chips may be between 3 mm to 10 mm.

Sutficient quantity to cover all visible area shall.be prepared in. one lot to ensure‘ uniform -~
colour. Water to make it just workable shal be added to a quantity that can be used up
Immediately before it starts to set.: .

- ALaylng . ’ -~

The underbed shall be laid in panels. The panels shall not be more than 5 sq.m in area of
which no side shall be mare than 2.5 m long. For exposed locations the maximum area ot .-
a panel shall be 2.0 sq.m.

IPFORE Srre ey FLY ST

-panel shall be faid In atternate bays or chequered board pattern. No panel shall be
\n contact with another already Iaid until the latter has contracted to the full extent.

Drvnd'%g strips made of alummlum or glass shall be used for forming the panels. The stnps .
s’ﬂa(l exacuy match the total depth of underbed plus topping. These strips shall be Jeft in

'“'G

;Srace' , L
. / 4 ,'" . { i o
1 \\ DOC. NO 6725-GE -SPC-700-015, Rev. RO FICHTNER Indla - Par IV, Section 9 : &Yﬂ:,wprks" ‘.

‘ T m.ss  CIVLL Systems-Rev.RO ~ | ) P O\!{
: ' 402 s AR



oTPC

' 760 £50 MW Gas Based CCGT Power Plant
- Tender Enquiry Document for EPC Contract

After laying, the underbed shall be levelled compacted and braught to proper grade with a
screed or float. The topping shall be laid after about 24 hours while the underbed is stiil
somewhat ‘green’ but firm enough to receive the topping. A slurry of the mixture of cement
and pigment already made shall be spread evenly and brushed in just belore laying the
topping.- The topping shall be rolled for horizontal araas and thrown and pressed for
vertical areas to extract all superfluous cement and waler and to achleve a compact dense
mass fully bonded with the underbed, The surface of the topping shall be troweled over,

pressed and brought to a smooth dense surface showing a minimum 75% area covered by
marble chips in an even patiem of dlsmbuﬂon

- Cunng

The surtace shall be left for curing for about 12 to 18 hours and then cured by allowing
water 10 stand on the surface or by covering with wet sack for tour days.

- Grinding and Polishinﬁ

When the surface has sutficiently hardened it shall be watered and ground evenly with
rapid cutting coarse grade.{no.60) grit blocks, 1l the marble chips are exposed and the
surtace is smooth. Then the surface shall be thoroughly washed and cleaned. A grout with
already prepared mixture of cement and ‘pigment shall be applied to fill up all pinholes.
This surlace shall be cured tor'seven (7} days by keeping it moist and then ground with the
fine grit blocks {no. 120). It shall again be cleared with wate, the slurry applied again to fill
up any pinholes that might have appeared and allowed to be cured again for five (5) days.
Finally the surface is ground again third time with very fine grit blacks (no. 320) to get
smooth surface without any pin hole. The grinding shall be done by a suitable machine.
Where grinding machine cannot be used hand grinding may be allowed when the first

rubbing shall be with carborundum stone of coarse grade {no.B0), second rubbing with
medium grade (no.120).

The surlace shall be cleaned with water, dried and covered with oil free clean sawdust if

directed by the Engineer. The final polishing shall be postponed il before handing over it
desired by the Engineer.

Just before handing over the surface shall be dusted with axalic acld at the rats of 0.33 gm
per sq.m, water sprinkled on to it and finished by buffing with felt or hesslan bobs. The
floor shall be cleanad with soft moist rag and dried. If desired by the Engineer, wax polish
shall be applied. However, all excess wax polish 1o be wiped off and the surface 1o be left

glossy but not slippery: The cholce of grit blocks at ditferent slaqes of potishing shall be as
per manutacturer's recommendations.

Carborandum Tile Finish

~ t-shall consist of manufactured carborandum tile and an underbed.

-~ Thickness

The total average thickness including underbed shall be minimum 40 mm for floors, and
30 mm for skirting unless ctherwise specitied.

- Tiles

The tiles shall be heavy cuty carborandum tile "STILAN or equivalent, machine made

under quality control in a shop. The tiles shall be prassed hydrauucally toa minimum of
140 kg/cm?,

W\ n its back, permanent and legible trade mark of the manu!acturer All
53

Coc. No.

{

//ag,?d.ne\ ! 'be right angles, all edges sharp and true,. colour and texture of
\ L ‘I R N . .
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“wearing face uniform throughout. Maximum ftolerance/allowance for length and breadth
shall be + 1 mm and the thickness + 3 mm along the wearing surface of the tile and the
wearing surface shajl be plane and free from pin-holes.and other blemishes. “

The fﬂes shall be composed of a backing and topping. The topping shall be of uniform
thickness not less than 6 mm. The. total thickness including-the topping shall be as
specified but not less than 20 mm in any case. . .

iF

-

The backing shall be composed of 1 part ordinary grey cement, 2 parts and sand 4 parts s
of stone chips by volume and mixed with water.

I
=
=
-
=
=
-
=
e}

The topping shall be carborandum grit (passing 1.18 mm mesh but retained on 0.6 mm
‘mesh) and shall be sprinkled on the surface at the rate of 1.35 kg/m? and worked into the
" srface, to achieve a smooth and uniform surface.

kg d0pd

The tile shall be cured at the shop for at least 14 days-before defivery to the site. Tiles
shail be packed properly to prevent damage dusing transit and storage. The tiles must be
- stored carefully to prevent staming by damp, rust, ol and grease, or other chemicals. Tiles

-made In each batch shall be kept and used separately so that the colour of each area ol -
the fioor may remain uniform, .

The manulacturer shall supply along with ihé tiles the grout mix containing cement and ~
" pigment in exact proportions as used in topping .of the tiles. The containers ot the grout
mix shall be suitably marked to relate it to the panicular type and batch of files.

l- Underbed

The underbed for floors ahd slmllar hor!zontai surfaces shal be 1 part cement, 1.5 pants P
coarse-sand and 3 parts stone aggregate by volume mixed with sufficlent water to form a '
stiff workable mass. For skirting and dado and all vertical surfaces it shalt be about 10 mm

thick and composed of 1 part cemmient and 3 parts coarse sand by volume P

- l.aylng

The -underbed mortar shall be evenly sf read and brought to proper grade and
consolidated to a smooth surface. The face shall be roughened for better bond. Betare the
-underbed has time to set and while &t is still|faifly moist but firm, cement shall be hand- :
dusted over it or a cement slurry applied and the tiles shall be immediately placed upen e
and firmly pressed by wooden mallet onto the underbed unilil it achieves the desired level.

The tiles shall be kept soaked for about 10 minutes just before laying. The joints between )
tiles shall be as close as possible and not more than 1.5 mm wide. A

) - Special care shall be taken to check the Ievel of the surface and the fines of the joints. - .
. frequently 50 that they are perfect. . _ ~

When tiles are required 1o be cut 1o match dimension. These shall be sawn: and the edges

rubbed smooth. The location of cut tiles shall be planned in-advance and approval of the - -
Engineer taken.

' w2l Bt . . At e a2 Aprnglid ot
s dmescinseRed R £ LS RIS AR T 1A 28R RV EMCRRELIRARI B RPN 1 T DM Bk oA @t i e g g

_At the Junction of horizontal surface with vertical surface, the tiles on the Tormer shall enter P
atleast 12 mm under the fatter. . .

PVC or Vinyl Asbestos Tife/Sheet Finish

This shall Include varlous types of tiles or sheets ‘manutfactured from PVC, set with a

sticker on concrete or masonty or pamde base. An underbed may be requrred 1o secure
deslrable surface and grade. - -

7 yzﬂusmcs-spc TSRO . FICHTNERIndl e Secid
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- Thickness

The thickness of the tileslsheeis shall be 2 mm for light duty and 3.02 mm for héavy-duty
applications. The total average thickness including the underbed shall be 40 mm. .

- Tiles

Unless otherwise specified, the tiles/sheets shall conform fo the requirements of 1S:3461 &

1S:3462 and shall be of appmved dimensions. The tolerance in dimensions shall be
1.5 mm.

The face of the tiles shall be hée from porosity, blisters, cracks, embedded foreign matiers

or other physical delects which alfect appearance or serviceabifity. All edges shall be cut
true and square.

The colour shall be non-tading and uniform in appearance insoluble in water and resistant
to alkalies, cleaning agents and usuat floor palishes.

- .Each tile shall be marked on the back legibly and indelibly with manufacturer's trade mark,
the thickness, sizes, batch number and date of manutacture.

- Tiles/sheets shall be delivered securely packed and stored i in a clean, dry, well ventilated

place at a temperature near about to that the ﬂleslsheets shall be called upon to stand
ultimately.

Adhesive 1o be used fer sticking the tiles or sheets shall ba ncoprene based subber
adhesive of approved make and approved by the manufacturer of the vle The adheslve
shall have a short drying time and long ife ln addlhon lo toughness.

- Underbed

- The underbed where required to make-up the specified thickness or to give the reqmred
. grade or to get the right type of surface shall be composed of 1 part cement : 2 parts of

coarse sand : 4 parts stone aggregate 10 mm down size, mixed with Just sufficient water to
. make it workable.

- laying

The tiles or sheets shall be kept in the room to be tiled for at least 24 hours o bring them

to the same temperature as the room. For air conditioned space, the air-condutnonm shall.
be f‘ompleted beloie uhng is taken-up.

The surface 1o receive thxs finlsh shall be firm, even textured, but not too smooth, without
undulations and other deiiclencles. If an underbed is laid, the same shall be cured tor at
least 7 days by keeping it tnoist and then fully dried.

The surface shall be thoroughly ctezmed. All loose dust particles shal: be removed. Oif" and
grease, if any, shall be comp!etely cleaned by use of detergent.

The adhesive shall be a hed to fully dry surface in desired thickness uniformly. The
adhesive shall also be applied to the backs and edges of the tiles or sheets and allowed to
surface dry. The tiles andsheets shall be placed neally on the surface exactly to the~
» approved pattern and st with a suitable toal. if the edges tend to curd up, welghts shall be
‘used to keep the edges dewn. Special care shall be taken Io avoid formation of air pockets

under the tiles or sheets_-The Joints shall be very fine. Any adhesive squeezed out. through
the joints shall be removed immediately.
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i -, Finishing -
H it any adhesave mark is there on the surface, a soft cloth soaked in solvent shall be used to =
wipe it oft. The surface shall be cleaned with' soft water and soap, dried and palished with .
an approved type of polish just before handing over. .
Y o
- - Epoxy Floor Coating
Epoxy floor coating shall consist of a solvent based, two oack system with epoxy resins —
and amine curing agents chosen to withstand high degrees of chemical and. abrasive
action. .
- Thlckness ' -

= Thickness of the epoxy coating including screeding shall ba minimum 3 mm. Total
thickness of finish including underbed shall be 40 mm when applied on floors of buildings. : -
In pits and dyke areas, no underbed is required to be provided.

- Ma&_erlals : ’ - . o
- The screed shall be salvent free combinaticn cf epoxy resin, modifled amin.. fardeners
’ filled with specially graded and selected chemically inert aggregates of high sirength The -

system shall include an epoxy resin primer and screed which are both supplied in pre-
weighed units ready‘for on-site: mtxmg and application.

=
v

g
7
&
3
2

~x —
J An e_poky resin sealing coat of specified thickness shall form the topping coat. '

D - Underbed -
i Underbed shall be similar to that PVC floo finish.

£ - Lay!ng . ) ’

‘ The surface shall be sound dean and dry In order 10 achleve maximum adhesion wih the o
S prlmer coaﬁng . . N . .

z The primer shall be applied by brush and shall be aﬂowed o beoome tacky. The screed

] shall be prepared as per manufacturers specification and faid In specified thickness evenly -
H - over the base floor by trowel. The finished, cured screed shall have a slghtly granular '

: texture of uniform brown.. .

3 ~ The epoxy resin topplng shall be applied at least 24 hours after the laying of the screed. :

% This topping shail be applied by brush or sprayed to a specified thickness in two coats with

f 3-5 hours Interval between them. Care shalt be taken to finish the topping perfectly smooth -
: and det:ld .of -any bubbles and unevenness. The newly laid floor shalt be protected 1rom '
g - dust or moisture and aflowed to be used only after a minimum lapsa of 48 hours. -

i -

i Ceramic Floor TllelGlazed Wall Tile Finish “
§ . .. i
This fi msh shall be composed of glazed eanhen ware tiles with an underbed laid over a

-
. concreie or,masonry base. ’

: : - Thlckness_

2 2 ELEC >

% D h ((he total thickness shall be between 20 mm and 25 mm Including the underbed.

o ..\

~ "‘, Jhe tile finish on vertical surface shall pro]ect out 6 mm uniformly from the ad]acent

KTO }'r—o}solher wall finishes. The necessary cutting into the surface recelving the

) accommodate the specified thickness shall be Jone. -

g / / - . P'
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- Tiles

The glazed tiles shall be of earthenware, covered with glaze, wiite or coloured, plain or
with designs, of 100 mm x 100 mm nominal sizes and 5 mm thick, unless otherwise
specified. Ceramic fioor lites shali be of matt finish, white or coloured, plam or with designs
of

150 mm x 150 mm nommal ‘size and 6 mm thick, unless otherwise specifier: Tha talarneos
shall be £ 1.5 mm for lanath.and Breadth and + 0 £ < (WTIICKNESS,

Specsals hke internal and extemal angles, beads, coves, comices, comer pieces ‘etc. shalt
malch. The top surace ‘of the tiles shall be glazed with a gloss or matt unfading stable
finish as desired by the Engineer. The tiles shall be flat and true to shape. The colour shalt
be uniform and fractured section shall be fine grained in textures, dense homogenous. The -
tiles shall be strong and {ree from flaws fike cracks, chips, craze specks, crawlings etc,
-and other imperfections. The edges and the underside of the tiles shall be completely tree
trom glaze and the underside shall have ribs or indentations lor better anchorage with the

lixing mortar, The coloured tiles, when supplied, shall preferably come from one balch to
avoid difference in colour.

- Underbed

LT

The mix fof the underbed shall consist of 1 pant cement and 3 parts coarse sand by we|ght
mixed with sumcnent water -or any other mix if specmed

- Laying

Procedure for {aying shall be same as that lor precast terrazo tiles.

- - Finishing -~ \

The Joints shall be cleaned and flush polnted with white cement and cured lor seven (7)
days by keeping it wet. The surface shall be cteaned with soap or suitable ‘detergent,
washed fully and wiped with soft cloth to preévent scratching before handing over.

Doors, Windows, Louvres, Rolling Shutters & Glazing

. Scope !

l L]
This specification covers the requ«rements in respect ol materals, workmanship and
quality for doars, windows louvres, Rolling Shutters and glazing work

Codes and Standards : 1.

Unless specifically mentioned otherwls_'e, all applicable codes and Jlandards in their latest
editions as published by the Bureau of Indian Standards and, all other such as may be

. published by them during the currency of the Contract, shall govern in respect of design,

workmanship, quality and properties of materials and method of testmg Some ol the
relevant available codes are Ilsted hereunder:

Metal Doors & Wmdows

1S:733 Wrought aluminium and aluminium alloy bars, rods and sections (for general
engineering purposes)

'15:1038  Steel doors, windows and venilators

18:136 1.7~
7

’,Wq\for industrial buildings

A
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1S:1848 Aluminium doors, windows and vermlators
. IS:1948 Alumzptum windows for industrial buildings. -
15:4351 Stee! door frames '
— " Titnker Daars. - . , :
15:4021 "T‘_unber door, window and ;;ntilai-or rames T ~ -
1S:1003 °©  Timber paneled and ;_;lazed shutters. l. _
‘ 152191 ° Wooden flush door shutier (cénular and Eollow core type) .
? 152202 Wooden flush door shutters (sofid core type) ‘ .
5 Aolling Shutters
: 1IS:6248 . Metal rolling shutters arfd rolling grills -
:- . Glazing - . _ o l ,
é 1S:1 681 Cod-e of practlc-e {or fixing and glaznng of mela! (stee\ and alumlntum) doors i
% windows and ventifators .
z IS2553  Safety Glass - Specifications "
; I1S:22835 - Flat transparent sheet glass P
; 1IS3548 . Code of practice for glazing in‘buiidings
E IS:5437 . Figured rolled and wired glass ‘ d
.:. Builder's Hardware - - -
3 15204 ' .Tower bolts
§ IS:éDS ‘Non-férrous metal butt hinges E : -
% l:S:’ZOB Door handles _
z . v
g A 1S281 - Mild steel sliding door bolts for use with Padlocks
) ' IS363  Hasps apd staples ' p
- . 18723 Steél counter sunk head wire nails .
r 1S:1823 Floar door stop.pers ‘ “
- 182209 Mortice locks (vertical type) .

1S:2681 Non-ferrous metal sliding docr bolts for use with padiocks

Door closers.(hydraulically regulated)

Martice night latches

Door handles for mortice focks (vertical types)

¢ . B .
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i1S:6607  Rebated mortice focks (vertical type)

9.5,12.3 Materials & Workmanship

Steel doors, Windows, Ventilators Etc.

i
- DoorFrames - !

Frames shall be rolled or: pressed sections trom 18 g sheet conforming to 1S:4351. They
shail be mortised, reinfo:ced, drilled and tapped for hinges and lock and bolt strikes Where
necessary, frames shall be reinforced for door closures. Welded construction with mitred
corners shall be used. Rubber door silencers shall be furnished for the striking jamb.
Loose ‘T" masonry anchors shall be provided. Frames shall finish flush with floor and

adjustable fioor anchors shall be supplied. Frames shall be brpught to site with fioor ties/
weather bars instalied in place

1
- Double Plale Flush Door Shutters '

]
Door shutters shall be 45 mm thick, completely ﬂush design and shall 'compnse of two
outer sheets of 18 g steel sheels, rigidly connected and relnf inside with continuous
vertical 20 g stiffeners, .spat welded in position at no more than 150 mm on centres. Both
edges of doors shall ‘be joined and reinforced full height by steel channels placed
immediately inside and welded to the door faces. Top and bottom of doors shall be
reintorced horizontally by steef channels running full width of door. Doars shall not have
more than 2.5 mm clearance at Jambs and head, shall have proper bevel on lock stiles and -
rails to operate without binding, and shall be reinforced at comers to prevent sagging or
twisting. Pairs or double doars shall have meeﬂng-stile edges beveled orrebated. - -
Doors shall-be morlised, reinforced, drilled and tapped in shop for hinges, locks and bolts.
They shall also be reinforced for closures, push-plates and other surface hardwares where
necessary. Any drilling and tapping required for surface hardware shall be done ‘at site.
Where necessary, provision shall be made for fixing glazing, vision panels, louvres elc.

glazing mouldings shall be of 18 g steel and suitable for fixing 6 mm glass Louvra blades
shaltbe Vor Z shaped and made out of 16 g sheets.

- Slidlng Doors

Sliding” doors shail be doubla plate construction made out of 18 g steel sheels with
adequate stiffness. The Contractor shall specify the weight of the door in his shop drawing
and submit the manufacturer's catalogue of the sliding gear he prbposes lo use. Where
shown on drawings, the Contractor shall make plovlstons for apenings In the door for
mona-rail beams. Doors shall close positively 1o exclude raln waler from seeping in.
Shdmg doors shall withstand specified wind loads without buckling or jamming. The door

-shaltslide freely under ali ambient conditians.

- Steel Windows, Sashes, Ventilators, efc. -
These shall conform in all résbects to 15:1038 and 15:1361. The details as cafled for in the

above codes shafi be applicable for coupling multions, transoms, weather bars, pivot
a:rangemants tor ventilators, etc.

_ All welds shall be dressed ﬂush on all exposed and contact suda::.es

Where composite unit openings are provided the individual wmdow units shall be Joined
“together with requisite transoms and mulions. All windows shall be outslde glazed fixed
with putty or metal glazing beads. T

FICHTNER india
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All welds at the corner of casement shall be done by flash butt welding process and "
dressed flush on all exposed and comtact surfaces.

Aluminium Doors, Windows and frames

Aluminium sections for fabricating doors, windows, pastitions efe,, shall be -extruded g
Sections conforming to' 1S:1948 & 1S:1949 or as manufaciured by Indian Aluminium

Company Ltd or approved equivalent. The alloy used shall conform fo IS. designation HE
9-WP ot I1S:733.

b
Hgutee i

Extruded sections shall havé a minimum 2.5 mm wall thickness. ‘All sections shall be
‘approved by the Engineer betore tabrication is taken up. Doors, Irames, mullions,

transoms etc. shall be anodized in a bath of sulphuric acid to provide a clear coating of
minimum -

B IO S SRR

0.06 mm thickness. The anodised materials shall then be sealed by Immersing in bolling R

water for 15 minutes. A protective transparent coating shall be applied to the sections
& before shipment trom the tactory.

All'work shall be fitted and shop assembled to a first class job, and ready for erection.

*Shop joints shall be made to hair lines-and then welded or braced by such method as’ will

. produce. a uniform colour throughout the work. Work on the abave, other than described,

) -shall be neatly finished with concealed fasteners. Glazing beads shall be snap fit type,
without visible screws-and shall be of sizes to accommadate 6 mm thick glazing.

Timbet Doors e ) ' )

Ze Rt

Al simber -shall be best quarty well seasoned specified species free from farge or foose -
knots cracks or other defects. Where specified, timber shall be treated with approved '

wood preservative .belore starting the joinery work, the Contractor shall have the tough
P - . “timber approved by the Engineer.

M

Plywood shall be ot commercial quality teak veneer or with decoraive surface veneer as
.Specified.

H The core “for solid core doors shall be of block board of wood _particle “board.
] . “Manufacturer's literature and test certificates shatt be submitted jor the approval of the

“Engineer. The Conlractor shall give a guarantee that the adhesive used is phenol- -~
tormaldehyde confirming.to 1S:848.

“Fixtures tor doors, windows, furniture etc. shall be as showr on drawing. These shall be of -
heavy type, best quality and from approved mar‘ufacturer The Contractor shail tvave to
. mention the name of the manufacturer for ditferent types of lolnery hardwares, fittings and

fixtures. Samples ot each type of fittings shall have lo be submstted fo the Engineer for- =~
obtaining approval before bulk supply.

The work shall be done by slulled carpenters as pefdetm!s shownen drawing ot instructed -
by the Engineer.

P S TR PN TRV P IR  LI PR E I Dot

Framing timber and other work shall be ctowﬁﬂng with proper wood ]o}nery. accurately -
set to required lines or levels and rigidly secured in place. The surface of frames etc.
which will come in ctontact with masonry after fixing, shatl be given two coats of approved ’
-paint before fixing. Mastic caufking shafl be done after fixirig ‘external door and window
trames. Special care shall be taken.to match the grain of timber or plywood which will be -
\ subsequently polished. Screwing or nailing will not be permitted to-the edge of plywood or

\ chlp-board sheets. All exposed.plywood edges shal be finished with leakwood timber
\. hppmg unless otherwise shown on drawings.

v/ . s &
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All carpentry work aftsr finishing shall be sand papered smooth, A prime coat paint shall
. be given atler Inspection of the Englneer to all surfaces other than those which shall be
A A subsequently polished or covered with laminatad plastic sheet.

"When shown on drawings decosative ply or laminated plastic sheets shall be bonded
under pressure 1o the surtace to be finished. The adhesive used shall be of approved
trand and bought to site in sealed containers. The rate of application and the length of

. \ time for which the pressure Is to be applied shall be as per the manufaciurer's instruction. -

- The edge of sheets shall be protected by teakwood timber lipping. However, where
- ’ available factory made ready for use material of reputed manufacturer shall be used.

: ; Al irames_éhall-,‘oe square’ and ffat at the time of delivery and shall be checked for
- dimensions and corner angles. After fixing they shall be on a fine vertical plane. All
external door and window frames shall be cautked with mastic.

S PVC Doors & Windows

PVC doors and _windows shall be obtained from reputed manufacturers and shall be

f— SINTEX or approved equivalent quality. The material used shall be unplasticised PVC
having superior impact resistance. Density of the material shali be 1.4 grams/cm3 and
tensile stress and bendmg stress ot 480 and 770 kilopascalcm? . The ouler section wall

- thickness shall be min. 1.7 mm.

The section shall be reinforced with steel sections concealed inside a cavity of PVC

v sections. Corners shall be welded, transome/mulions welded or mechanically joined.

. Weather sealing shall be by double sealing wnh elas{omenc weather strip, the corners

A - being glued.

Opening for PVC doars/vindows shall be 10 mm more than the window/door size.

- ’ The doors shall be fixed to the wall by ‘expandable fasteners or by brackets. '
Manufacturer's recommendation shall be {ollowed for instalation.

«.\( 7 " Rolling shutter (Hand opeéated,Mechanical gear opem!ed and Electrically operated)

Rolling shutters shall be fabricated from 13 gauge steel and machine rolled with 75 mm
o T rolling centres with eftective bridge depth of 12 mm lath sections, interlocked with each -
N1 other and ends locked with malleable cast iron cﬁps to 1S:2108 and shall be desu;ned to

. f mthstand a wind load of 200 Kg/m2 without excassm deﬂectlon.

«\(,ﬁ' - The guides shall be either rofied or_pressed deep chamel sections 75 mm and 25 mm
— ) wide fitted with necessary fitling and fixtures.
N The suspension shalt shall be formed from heavy duty tubes conforming 1o 1S:1161 and of
e sufficient diameter so as to resist -deflection due to weight of the rolling shutter. The
_ deflection shall not exceed 5 mm/ metre width, The shaft shall be provided with Cl pulleys
e and helical sp{ings tor pounter balancing the weight of the shutter adequately.
. The springs shall be approved high tensils flat springs conforming to Grade 2 ot 15:4454.
— These shall be fitted inside the fabricated housing of either ends which counter-balance
- : - the shutter curtaln.
— eanngs shall be double row self-aligning ball bearings fitted inside C.1. housing
: Ye brackets holding the suspension shalt at either end. The roller assembly shall
. .50 as to be capable of producing-sufficient torque 1o ensure easy aperation of
the {mtter in any position. The spring tension shall be adjustable by means of
= S-Migd ab! ad;bsiments holes drilled on tha rims of the pufley. - o R
3 H .
et 1 / o
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9.5.12.4

95125

The hood cover shall be made of 20 gauge galvanized sheets with necessary stiffeners
and framework to prevent sag. The bottom lock plate shall be made of 5 mm thick M.S.
plate and 95 mm wide reinforced with angle/T iton of suitable section with & mm dia M.S.
rivets interlocked with last stride of cunain.

The locking arrangement shall consist of sliding bolts at both ends of the bottom plate
fitted 10 engage with suitable receiving pockels at the bottom of guide channels.

Unless otherwise specified, for overall area of rolfing, shutters up to 9 sq.m pull and push
type hand-operated shutters shall be used; for area between 9 and 12 sq.m pull and push
type shutters shall be provided with ball bearings; for area larger than 12 sq.m mechanical
gear type or electrically operated shutters shall be supplied.

Glazing

Glass for glazing shall be of the following types:

T - 4 mm thick transparent sheet glass conforming to IS.2835 gererally used for

openable shutters of wmdows

- 6 mm thick wured glass conlormtng fo 1S:5437 generally used for fixed shutters ot
windows.

- 6.3 mm thick laminated safety glass conforming to 1S:2553 generally used for fixed
glazed partitions.

- 6 mm thick transparent sheet élass used for aluminium glazed doors.

All glass shall be cut according to the sizes required as per drawings. Glazing of metal

- doors, windows and ventilations shall conform to 15:1081 either with putty or metal clips. .

The Contractor shall lhoroughly clean all glass and replace all putty or glass damaged
during the work.

Double Glazing

Shall be as per approved manufaciurer's specifications and relévanl 1S codes.

Storage and Handllng

All inetal doors, windows etc. shall-be packed and crated properly before despalltch and
shail be stored under cover in a way to prevent damage of distortion. Special care shali be

taken to prevent staining of aluminium products by fust or mortar etc. Glass shall be
brought to site In manutacturer’s original packlng

Assembly and Erecﬂon .

The Contractor shall assemble and Install all doors, windows, lourves, etc. Including
transoms mullions tor composite -units in respective places keeping proper lines and

levels, and in approved warkman like manner, to give trouble free and leak proot -

Installations. The Installations. shall be done according lo the Instructions of the
manuiaclurer and/or as approved by ttlje Englneer. i required by the Englneer. the

er lnstallaﬁon of stee! doors, windows etc.-all abraslons to shop-coat of palnt shall be

\ ¥elouched and made good with the same quality of paint in shop coat. All coupling

tMldlions, transoms, frames etc. in contact with adjacent steel and other members shall be

iy {l bedded in mastic. Door shutters, partitions, hardware fixtures shall be fixed only aﬂer

djor equipments fiave been installed in rooms.

.
.
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9.5.12.6 Hardware and Fixtures

4

Hardware and fixtures shall be best quality frem the approved manufacturess and shall
conform to the relevamt IS specification and able lo withstand repeated use. The
Contractor has to provide the required number / size of fixtures for trouble free operation
and adequate strength. Door closers shall be suitable for shutter weight and shall be
guaranteed against manufacturing defect for one year and any delect found within this
period shall be rectified or the door closer replaced without extra cost to the Owner.

The Contraclor shail submit sémples of each type of hardware to the Engineer and the
approved samples shall be retained by the Engineer for comparison with bulk supply.

9.5.13  Painting, Colour Washing Etc.

_ 9.5.13.1 Scope

This specification covers the requirements in respect of malerials, workmanship and
quality for finishing works, such as white washing, colous washing, distempering and
painling to masonry, concrete, timber and metal surfaces of doors, windows, rolling
shutters elc. Separate specification shall be referred for painting of structural steel work..

9.5.13.2 Codes and Standards

Unless sbeciﬁkally mehtioned otherwise, all appiicabla codes and standards in their latest
editions as published by the Indian Standards Institution and all other such as may be
published by them during the currency of the Contract, shall govern in respect of design,

workmanship, quality and properties. of materials and method of testing. Some of the
relevant available codes are listed hereunder:

White washing, colour washing and distempering

1S:427 - Distemper, dry colour as required

1S:428 Distemper, oil emulsion, colour as required

15:6278 Code of practice for white washing and colour washing

Painting ~

IS5 Calours for ready mixed paints and enamels

15:102 Réady mixed paint, brushing, red.lead. non-setting, priming

[ 1S:123 Ready mixed paint, brushing, finishing, semigloss, for general purposes

1S:1477 Cade ot practice tor_painting of ferraus metals in bulidings

1S:2074 Ready mixed baim. air drying, red oxide-zinc chrome, priming

1S:2338 Code of praciice for finishing of wood and wood based materials.
Aluminium paint for genéral purposes in dual container '
Code of practice ior palnting concrete, masonry and _biaster surface

Enamel, synthetic, exterior, a) undercoaling, b) finishing.

J,f._" :
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15:2933 Enamel, exterior, a) under coaling, b} finishing. ‘-
. IS:55410  Specification for cement péint',!:icolour as required -
15:5411 Specification for plastic emutsl&m paint
; . _ ‘ _
9.5.13.3 Materlals . } .
: Distemper m

. ) Dry Distemper shall be made from suitable pigments, extenders lime proof tinters, water
-soluble binders confirming to 1S:427. Oil bound washable distemper shall be of oil -
emulsion type containing suitable preservatives confirming to 15:428.

Gum and blue pigment’

po—
B Gum and blue pigment for white wash shall be of best quality and of approved make.

- -

Water Proof Cement Paint )

Water prooi cement paint shall be made from best quahty white cement and fime resistant -
- colours with accelerators, water prooﬁng agents and fungicides: The pamt shall confirm 1o
z 1S:5410.
R Paint-

The painting and finishing materials for use in the work shall conform io relevant indian -
Standards specifications and shall be best brands of approved make produced for each N
kind of work. Aluminium paint shall be intwo back containers and shall resist weathering.

cid Resistant Paint

< The acrylic emulsion paint, after it is dried, shalt be able to withstand washing with miid ]

i soap and water wnhom any deterloration in colour of without showing fiaking, blistering or

% peeling.

é: o~

z Primer coat

* Unless otherwise specified, the primer coat for concrete, steet and i iron work shall be as

P specilied by the manufacturer. _ -

g Weather Shield coating

% ' , -
Shall be as per approved manufacturer’s specificationsand relevant IS codes.

t Acrylic Emulsion Paint o p— . e -~
Shall be as per approved manufacturer's specifications and relevant IS codes.

-
Textured Paint _

Shall be as per approved manufacturer's specifications and relevant IS codes. -
: )

i

e I be as per approved manutacturer’s specifications and relevant IS codes,
Wil - .

- ) CEhamel
AN : , ' .
' s/Shall be as per approved manufacturer’s specificatlons and felevant IS codes.

Rt )
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95.13.4 White Washing, Colour Washing and Distempering

Mixing

The slaked fime shajl be screened to p’as§ through a sieve of 49 meshes per sq.cm. and
dissolved inl a tub with sufficient quantity of water and shall be well mixed to give a thin

. creamy consistency. It shall then be strained through a clean coarse cloth and clean gum

dissolved in hot water added to it at the rate of 2 kg for each cubic meter of lime and

ultramarine blue added to the mixiure in small propartion just sufficient to give a very light
bluish tint. -

Colour wash shall be prepared in the same way as for whits washing except that
necessary amount of colouring matter shall be added to ime wash to obtain the colour

specified. No biue shall be added In this case. The entire quantity shall be mixed strictly in .

accordance with the manulacturer's instructions unless these are varied by the Engineer.

Distemper shall not be mixed in a larger quantity than is actually required for a day's work
and hot water shall be used in preparing the mixture.

Preparation of Surtace

Before white wash is iaid on new wall, the surface ol wall shall be well cleaned and

brushed and all patchings must he scraped properly. Alter cleaning the surface, alf holes,
cracks and patches shail be made good with approved materials,

Masonry cracks shall ‘e cleaned out and patch filled with mortar similar to the original
surface and finished with cement wash. For ali internal painting the surtace shall be made
smooth by application of approved paste fillers belore applying primer.

The distemper shall not be applied on damp walls and shall be applied In dry weather. The
surface 10 be distempered shall be thoroughly cleaned of dust, dit, grease, oil marks

cement marks, loose scales élc. and rubbed with sand paper to give -a uniform smooth
surlace. .

Workmanship

White wash shall. be apﬁiled with brush; each coat cons{sﬁng of vertical stroke from top ~

downwards followed by opposite stroke upwards over the flrst stroke and horizontal stroke
trom leh to right tollowed by stroke right to left. Each coat must be.allowed to dry betore
the next coat is-applied. Cn completion, the surface when & becomes dry, shall present a
uniform white appearance. When dry; no coal of white wash shall show any patches,
halrcracks or streaks nor shall it come off when rubbed with hands. White washing shall be
done in 3 coats unless otherwise specified. Doors, windows, floors etc. must be protected

. Irom white wash splashes. Any splashes and droppings shall be removed and cleaned.

Colour wash shall be applied in the same manner as specified for white wash. During
application, the solution shall be stirred continuously and wash shall be applled with care
to avold any cut shade or brush marks on the walls when the work is complete. For ail new.
work, the surface to be colour washed shall first be treated with a priming coat of lime
wash. Unless otherwise specified, two coats of white wash shall first ba applled before:

colour wash is applied. The colour wash, whether applied inside or outside of a building
shall be of uniform tint and shade.

"The workmanship for distempering shall conform to 15:427 and IS :428 unless specified

ering shall ba done with proper distemper brushes of approved quality.
hali be of absolutely uniform shade throughout and free from brush
distemper shall not come off on touch and shall not 1
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Distemnper shall be applied in two coats over one coat of priming. The priming coat shall be
as specified and the primer shall be in accordance with the recommendation of the
-manufacturer. Before applying the primer, the plastered surface shall be washed with a 3
solution of 100 gm of zinc sulphate to one ftre of water and then aliowed to dry. B
Succeeding coats shall not be applieo until the previous coat has been approved by the
Engineer. The first coat shall always be of a fighter tint and shall be applied with care. in .
case the finish Is not upto the standards, the entire surface shall be sand-papered and a
fresh coat or coats of distemper shall be supplied without any extra cost. X )
All decorative mouldings, comices, bands etc, shall be finlshed according to detailed -
drawings. All splashes ot distemper shall be removed by the Conltractor at his own cost.
The gurface to be coated with water prool cement paint shall be washed and brushed ~
jdown. As soon as the moisture has disappeared, the surlace shall be givenone coat of
paint. Care shall be taken so that the pain! dees not dry out too rapidly. After tour to six
hours, water shall be sprinkled over the sudace to assist curing and prevent cracking. -
3 After the first coat his dried (24 to 48 hours), the second coat shall be sppliad in a similar
< manner. The finished surlace shall be kept moist by occasional sprinkling «h water for
= seven days after painting. -
95135 Painting : .
B . : ~
z Preparation of surface ; . -
: The surfaces of iron and steel work to be péainted shall be cleaned free of dit, oil, rust, -

millscale and be thoroughly dry before pamtmg Cleaning, degreasmg, derustng and -
descaling wherever necessary shall be carmried out as specified in 15:1477 (Part 1). -All

galvanised ifon surfaces shall be pre-treated with a compahble primer, according to the -~
manufacturer's direction. :

“The surfaces ot wood shall be rubbed down smooth: All nalls and screws shal! be sunk . -
g below the surface and filled with mastic after applying an under coat.-Small knots that do
not justity cutting and sap streaks shall be covered with minimum two coats of pura shellac
coating appfied thinly and extended 25 mm beyond the area. Alt large, loose or resinous -
kriots shall be removed and filled with sound wood. All work shall be done as per 1S:2338,
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Appllcat!on ’ -
°am!mg of Iron and steel work shalt generauy be carried out as per IS.1477 )
The paint manufacturer’s specificationvinstructions shafl be followed as 1af as possible at -
all times. Particular attentian shall be paid to the foltowing: }
" a. 4Proper storage to avoid exposure. as wefl as uxtrgmes of temperature. : R
b. Surace preparation prior o painting
+ P . : ) N - to. -,
- €. Mixing and thinning -
d. Application of paints and the recommended time limit on time intervals. between -
! ‘coats.

mtmg operations shan not proceed until the Engineer has the opporturity.lo inspect the

ition of prepared surface 1o be painted. Paint shall be thoroughly mixed and not more

\E 1172 kg of recommended thinner per 4.5 kg litres of paint shall be added if thinning is
e essary. Exterior paint shall not be performed during the period of inclement weather,

G. intefior painting may proceed during such periods only with the' approval of the Epaifiger,. /5%

/ Pﬁdr {o application of subsequent coat, the Engineer shall be given the op hy Yo
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inspect the prior coal. Should the wark :be judged by the Engmeer be mienor a
- supplementary coat shall be appiied at no additional cost.
The number of coats including the primer ‘coat shall be applied as specilied. Each coat
, shall be allowed to dry sutficiently before the succeeding coat is applied.
— y

. The type-.of intermediate and finish coat and the number. of coals to be applied shall be as
) specified. Intermediate and finish coats may be oil bound, bituminous, aluminium or other
ol ’ ’ types of paints. The intermediate and tinish coals for structural steel work, sheet metal
work and cast iron wark shall be applied as specified in 1S:1477 (Part ).

- 9.5.13.6 Acceptancé’Criteria -
) J a) All the painted suriace shall be uniform and pleasing in appearance.
A 24 - ’
b) The colour, texture etc. shall malch exactly with those of appraved samples.
— c)} Al stains, splashes and splatlers of paints shall be removed from surrounding
k surface.
S 9514  Water Proofing .
S H i 95.14.1 Scope
. . . This speciﬁéalion covers the requirements in respact of malerials, workmanship and
kS - quality for water prooting of roofs and undesgound structures.
o 95142 Codes and Standards '
N

_ Unless specifically mentioned otherwise, all applicable codes and standards in their latest -
o " editions as published by the Bureau of Indian Standards and all other such as may be
~7 published by them during the currency of the contract, shall govern:in respect ot design,
- . workmanship, quality and propesties of malerials and method of tectnng Some ol the

- relevant available codes are listéd hereunder:
1S:1322 Bitumen telts for water proofing and démp proofing
\/'___\' 1S:1346 Code 6{ practice for waterproolfing ol roals with bitumen felts ’
) - 1S:4 580 Bituminous compound for water proofing and céu{klng purposes.
~ % 1S:1609 Code of practice for lz;ying damp-proat course using bitumien fefts .
S o 15:2645 Integrated cement waler proofing compounds (1387)
: o 18:306:/ Code of practice for general design details and preparatory work for damp-
— 2 . proofing and water-prooting of huilding.
i : 1S:7193 Specitication for glass fibre base coal tar pitch and bitumen felts.
e ‘ 95143 Materials
—— ' - : Bltuminous Polymeric membrane for roof water prooting.
s Bituminous Polymeric membrane used for waterproofing of ;oots shall be
— J .:%;; | .- memb}:uekv??%ig{ of a cenltal core of 90 microns thick High M(?lecular Hig
- e //“ i/‘w “'\( "1\\
— FICHTNER indlia Part tv,‘se_puonn:_
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T 95134

Polyethelene (HMHDPE) film protected on both sides with polymeric asphaltic mix and
further covered on both sides with protective thermofusible HMHODPE film. For precast
rools, the top HMHDPE layer shall be substituted with embossed aluminium toil 75
microns thick. Product 1o be used for cast-in-situ rool slab shall be MULTIPLAS
STANDARD and that for roof with precast siab panels shatl be MULTIPLAS ALUMINIUM
" or apptoved equuvalem

Bnuminous polymerlc membrane for undergtound damp proofing.

The membrane used for waterproofing undergmmd structures shafl be 7 fayered
membrane similar to 5 layered rooling membrane, but reinforced with a non woven
polyester mat of minimum 140 g/m? for additional mechanical strength and covered with
additional layer of polymeric asphalt. Product 1o be used shafl be MULTIPLAS HYPER or
approved equivalent. .

Bitumen Felt
It shall conform to 1S:1322.
Fibre Glass Tissue Relnforced Bitumen Felt

it shall conform to 1S:7193, consisting of relnlorced glass fibre base coated on both sides
with bitumen modified with thermo plasm: polymers
Bondmg Materials

Bonding materials uséd for app!ying the po!ymeﬂc bituminous membrane on surfaces shall

be fibre and solvent based, rubber modified bituminous primer of density 0.92 g/cm3 with

viscosity 500 to 10,000 cps. Ordinary ‘bitumen wherever used shall be of biown type
. conformmg to 1S 702 or residual bitumen conforming to 1S:73 or a mixture thereof.

“Water proofing admixture

The w%ler prooﬁng -admixture shall conform to IS: 2645 and shall be approved by 1he
ﬁnglneer

“Tement . t . - s
. R

Oement shall conform to 1S:269.

Aggl:eg'ates‘ .

The aggregates shall conform to 1S:383. Fire aggregate shall be river sand or pit sand
from approved pits. Coarse aggregale shali be stone chips of size not exceeding 6 mm.

Metal Flashings — L -
Metat flashings shall be of 18 g or 20 G gammi]é'a Iron.

Wormnunship - i
Waterproofing of root he

- Withpolymeric bituminous membrane

? \ghe root slabs shall be cleaned of all dust, dirt, grit etc. and if rough it shall be made
s

-

- Tpasonably smooth either by dipp!ng of projections or by applying a thin coat of ce

L §}urry of cement sand and water. The roaf surtace shall be regraded prior o waterp/Gointy.>

nh cement mortar or concrete screed to prov:de a minimum siope of 1 75 for cagl:

05125 GE-SPC-T00-015, Rev. RO FICHTNER India
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" minimum averlap of 100 mm. The lower edge of flashing shal overap the feit laid

roofs and 1:50 for precast rools. At the places of draln outlets, projecting pipes, parapet’

walls and expansion Joints etc. the surface shall be prepared in indicaled in IS : 1346.

Over the hardened and finished surtace of root slab, sultable approved primer such as
MULTIPLAS PRIMER or approved equivalent is coated at the rate of 250 g/cm?. The
waterproofing membrane Is unrolled over the.coated surlace with ovedaps of 100 mm and
bonded completely lo the subsirate. The overlaps are then sealed by flame. Installation of

the waterproohng membrane shall be strictly as per the maautacturer's lnstrucnons and
supervision.

In case of roofs with parapets, a chase 75 mm deep shall be cutin the parapet masonry at
about 150 mm above the roof level and the membrane shall be laid as flashings in widths

“with a minimum overlap of 100 mm. The lower edge of the flashing shall overlap the

membrane laid on the flat portlon, and the upper edge of the flashing shall be tucked into
the groove made in the parapet. After the flashing has been properly bonded, the chase
shall be cleaned and shall be filled up with cement mortar 1 : 4 flush with the face of the
wall, and allowed o set by adequale curing.

For gutters, the membrane shall be laid over a primer coat, and finally painted with a coat

of hot bitumen at not less that 1.5 Kg/sg.m. The membrane treatment shall be carried
down into the outlet pipes.to a minimum depth of 100 mm.

After the treatment is over, the surface shall be covered with 20 mm plaster of cement
mortar 1:4 reinforced with chicken wire wesh marked oft inta. squares 600 mm wide with
expansion joints provided at a distance of 3 matres for cast-in-situ accessible roofs.

- With hessian based bitumen fells

e

The roof slab shall be cleaned of all dust, dirt, grit etc. and if rough it shall be made -

reasonably smooth either by chipping of projections or by applying a thin coat of cement
slurry of cement, sand and water.

The roof surface shall be re‘graded‘ prior to waterproofing ‘either with.cement mortar ar
lime-surkhi mortar. At the places of drain outlets, projecting pipes, parapet walls and
expansion joints etc. the surface shall be prepared as indicated in 1S5:1346.

The workmanship In general shall conform 1o IS: 11346 unless otherwise specified. Over the ~

hardened and finlshed surface of tha roof siab, a thin layer of approved bitumen primer
shall be first brushed over the roof surface and allowed to dry.

The lelt shail be first cut {0 the required lengths and laid out flat on the roof in position at
right angles to the directibn of run-off gradient and shall be brushed clean of dusting
malerials. Each length of felt thus lald in position shall be rolied up for a distance of half of

its length. Then the bonding materfal heated to correct temperature shall be poured onto
_}he roof across the full width of the roiled felt as the fatter is steadlly rolied out and pressed

down. Excess bonding material shall be squeezed out at the ends and removed as the
laying proceeds: When the first half of the strip of felt has been borded to the roof, the

other half shall be rolled up and then unrolled on to the hot bonding material in the same
way. !

Mmsmum overlaps of 100 mm shall be aliowed at the end and the sides of strips of telt. All
overlaps shall be firmly bonded with hot bitumen. The' laying of the second layer of felt
shall be so arranged that the joints are staggered with those of the layer beneath it.

In case of rools with parapets, a chase 75 mm deep shall be cut in IAe parapet masonry at
about 150 mm above.the roof level and the feh shall be laid as flashings In widths with

porﬂo and the upper edge of the flashing shall be tucked into the groov.
in @&Mﬁ rihe flashings have been propery bonded, the chase shall ‘be
4 r)\ - % -\:.‘ M ] )
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and shall be filted up with cement mortar (1:4) Tsh with the face of the wall and allowed to
set by adequate curing. .
In case of drain mouths, waterproofing shall be done as specified for the roof excepting
that the treatment shall be carried inside the drain pipes overfapping at least 1060 mm.
h -

For gutters, a priming coat shall first be applied. Over this, a specified number of layers of
felt shall be laid and bonded 1ogether with hot bitumen finally painted with a coat of
hot bitumen at not less than 1.5 kg per sq. metip. The felt layers laid separately in the —
gutters shall be overlapped with the corresponding layers on-the roof proper.. The felt
treatment shall be carried down Into the outlet pipes to a minimum depth of 100 mm.

. ~
After the treatment is over, the surface shall be covered by pea-sized grave! or grit at the

rate ¢f 0.6 cu.m per 100 sq.m. On flashings and at drain mouths a finish of two coats of

approved bituminus primer shall be provided. -
~  WIith fibre glass tlssue reinforced bitumen felt

Water prooting for roofs shall be according to.the guide lines in 1S:1346. Other -~
requirements shall be the same as those for hessain based bitumen felt. ) ’

- With brick lime concrete and pressed flat tiles . ~

The exposed surfaces ot the roof slab shall be thoroughly cleaned. A layer of brick lime

concrete shall be laid over the ceaned surface. Brick lime concrete shall be 1:2:4 by -
.volume using 20 mm down graded brick bats. The slope of the ime cancrete layer shall be

1:100 and the minimum thickness shafl be 8¢ mm. The slope of the draining surfaces shall

be formed on all the sides as necessary.

-~
Care shall be taken to check the quantity of water. The quantity ot water: shall be so as to
make the concrete just workable. Cement sand mortar 1:3 with 2% mixture of .
“Accoproof{or approved equivalent water proafing agent) shall be lald over the underbed ¢
to a thickness of 20 mm. Pressed flat Hes are set over the mortar and pointed with cement .
montar 1:3 with 2% "Accoproof” (or approved equivalent water proofing agent). —~
Damp proofing of undergrdund structures
- With polymeric bituminous membrane : -

Prior to application of the membrane, the sufice shall be coated with MULTIPLAS

PRIMER or equivalent applied at the rate of 250 g/m2. Application procedure will be -~
similar to roof water proofing, strictly as per manufacturer's instructions and supervision, =
Membranes shall be fastened with the vertical surfaces forheight exc ing 4,5 mtrs. Half

brick thick brick work In cm 1 : 4 shall be provided as protection 16 waterproofing on -
external side faces. . . ’ :

_ = Whh hessian based bitumen felts - o~
Damp proofing for under g'rogrid st‘mctures'wherever indlca(éd shall be dbr{e as per
‘recommendations of 1S:1609, for heavy treaiment with three layers of felt. The method of (—
laying damp proofing treatment shall be as per 1S:1609. '

2. With fibre glass tissue reinforced bitumen felt -t
@ done as per guidelines laid in IS:1609 and those specifled for hiagslan falts. The A

b

l%ipu shall be fastened to the wall surface wherever the height exceeds 4.5 metres.

, é KT CHA brick wall in C M 1.4 shall be eracted as protection Jo the external face of the wasr-
: prooting. - P ' o ‘

kS [
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9.5.14.5 Acceptance Criteria

95,15

9.5.15.1

%5.15.2

© 95153 -

- Teakwood pamcle board

The slopes and surace level shall be such as 10 allow quick draining ot water without
leaving any pool anywhere. The finishing course shall be fully sezuwred and shall have an

even density. There shall not be any bubbie formation or crushed or squeezed insulation
or underbed.

The Contractor shall give a.guarantee in wriling for all works executed under this
specification supplemented by a separate and unilateral guarantee from the specxahsed

agency for the waterproofing treatment work.- The guarantee shall be for materials and
workmanship for five (5) years.

- - ° 1
False Ceiling and False Flooring

Scope

This specification covers the requirements in respect of materials, workmanship and

quality for suspension system: and ceiling panels reqmred for false ..enhng work and false
flooring work. .

!
i
3
i
t

Code&; and Standérds

Unless specifically mentioned otherwise, all applicable codes and standards in their latest
editions as published by the. Bureau of Indian Standards and ail. other such as may be
published by them during the currency of the contrat, shalt govarn In respect of design,

workmanship, quality and properties of materials and methods of tesiing. Some of the
relevant avaifable codes are listed here under !

15:848 Synthetic resin adhesives for plywood '
IS:1Q2 Code of practice for fire saiety of buildings. ‘ |
lS:2995 -Gypsum plaster boards

IS:2441  Code of practice lor fixing ceiling coverings.
1S:3087 ‘ Wood patticle boards for general purposes.

1S:3129 L0\_~ density particle board.

15:4671 Bpmded polystrene tor thermal Insulation purposes

Maierials

Celling Panels for False Celling

Ceiling panels shall be of best quality material in thickness and-propertfés specified. The
Contractor shall submit test certificate to the Engineer for approval before bulk supply.

The ceifing panels may be of the following typ'es manufactured by reputed manufacturers

1

. shall conform to’ ls :3087 {3 layer flat pressed particle board
henol Formaldehyde Synthetic resin conforming to 15:848),

he requnre é??&\gt Class | ol 1S:1642 and teated with andtungus Che?h\
i

~
ge '.‘_4 37

o “%.
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The botiom {facing the floor) of tiles shalj be painted with two coats of acrylic emulsion
M paint over a coat of primer.

-  Gypsum board

Gypsum board shall conform to 1S;2095 and shall have the following properties

Thermal conductivity : 0.16 W/mK

Thermal resistant : 0.06 to 0.09 m? KW . »
’ |

Fire propagation K Class-1

- Aluminium panels

Aluminium panels shall be square edged plain panels, 84 mm wide x 15 mm deep with ;
25 mm recessed flanges, formed out of 0.5 mm thick aluminium alloy electrically powder
coated in standard colours. LUXALON 84C or approved equivalent shall be used.

_Floor Panels tor False Flooring

Floor pariels for false flooring shall be of 35 mm thick particle board fire retardant type
(Novateak or approved equivalent) faced on top with 2 mm thick vinyt P.V.C. tiles having
antistatic and antiskid quality unless otherwise specified. The underside of the floor panels
" shall be provided with two coats of fire resistant paini over a coat of approved primer. The .
= Hoor panels shall be made of particie board bonded with phenol formaldehyde and it shail
Z be of firenermite resistant, moistufe proof quality. Each panel shall have PVC clippings on ’
N _alt edges. The fioor panels shall be of completely removable type. The false floor should

be suitable to take a point load of 450 kg. The clearance under the ficor shall be as per -
.drawing, the floor panels shall be cut wherever requlred for, providing suitable outlets 1o:

z cables etc. k 1 (

§ 9.5.15.4 Installation . ] » ’ . ’

The contractor shafl prepare a layout for false ceffing showing the framing and the cut outs
tor AC/Electrical fixtures and other services and get the same approved betore
commencement of work.

GE B XN

Suspension system for talse ceiling bbards'

P TR RO

Suspension system shall consist of the grid supporting the ceiling panels, intermediate -
- runner supports for the grid it any and hangers, wall angles etc. required to suspend the
grid or-the runners from structural walls, slabs and beams or trusses. Anodized aluminium
-grid ceiling system from.the approved supplier shall be used. All members of the
i . ) suspension system shall be of sutficient strength and rigidify 1o carry the ceiling boards or
: sheets in a true and level plane without exceeding a deflection of 1/360th of their span.

; Samples of suspension system shall be submitted to the Engineer and approval obtamed

v

W

'Mam runners shall be extruded anod" zed (25 mmons) aluminium Tee section of minimum

— 25 mm x 35 mm size. Secondary runners shalt be aluminium Tee section of minimum size
25 mm x 25 mm. Wall angles shaft be of minimum size 38 mm x 38 mm. Generally the grid
_ dimensions of 610 mm x 610 mm shall be adopted.

Angle cleats or other suitable fixing device shall b fixed to the structural beam or slab ﬂi
above for fixing of hangers. Main runners shall be hung by M.S. flats or galvanised tie rod
at 1.2.m centres. Extra hangers shall be provnded at light fixtures that are
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9.5.15.5

9.5.16

9.5.16.1

intersect the main runnprs at perlect right angles and positively focked together with

intersection clips. Cutout$ far light fixtures, diffusers elc. shall be the exact dimensions and
in exact locations. :

Suspension system for aluminium panels

The-panels shall be supported on formed carriers, 15 mm wide at lop and 43 mm deep,
made out of 0.91 min. thick aluminium alloy electrically powder coated ih stain biack with
protruding cars 1o hold panels in a module of 100 fom (16 mm gap between the panels) at
a maximum spacing of 1.3 metres, Carriers shall be suspended trom the slablroof by
4 mm dia galvanised steelwire/rod hangers with height adjustment sugpension springs
made out of galvanised spring steel hangers, fixed to slab by J h‘?;ks and nylon inserts.

Edges of the celling shall be trimmed with suitable matching edge profiles to cover the gap
between the false ceiling and the walls.

Supporting arrangement for false flooring

The supporling arrangement for false flooring shall consist of pedostal made“out of
aluminium zinc, alioy rod with check nut into20 mm. dia and 10 mm thick base plates. The
pedestal_shall-be tixed on the floor @ 600 mm c/c with araldite (or other approved mathod)

- including surface preparation. The padestal heads will recelve main end cross M.S. cold

roll formed 40 mm x 40 mm x 2.5 mm thick channels including provision of additional
angles 50 x 50 x 6:mm and ISMC 100 at cable entries and sides of well as required. The
pedestals will have level adjustments to £ 25 mm for levelling. Each pedestal shall be able

to support a load of 2500 kg wumout deformation. All stee! framework shall be hot dip
galvanised.

Fixing ot Ceiling and Floor Panels

The Conlractor shall submit sample panels and get the approval of the Engineer.
Installation of ceiling and floor panels shall be strictly as per manutacturer's instruction.
The hold down clips for ceiling panels shall be used at the rate of minimum one per 1.2
meilre length of perimeter or as per manutacturer’s specification. These shall however be
omitted in access panels which shall be located as‘pe{ the instruction of the Engineer.

Finished ceiling and fioor shall be at the correct plane and present a pleasing and uniform
appearance, free trom sags, wraps, disfigured or damaged boards. Joints, exposed grids
etc. shall be in true lines and symmietrically placed.

Acceptance Criteria

Finished ceiling and floor shalf be at the correct plane and present a pleasing and uniform

- appearance, free from sags, warps, disfigured or damaged boards. Joints, exposed grids

elc. shall be in true ines and symmetrically placed In manner shown on drawings. Cutouts
for light fixtures; diffusers, cable ducts etc shall be to the exact dimensions and In exact”

‘Jocations.

Roof Insulation

5cope

grs\the requirements in respect of materfals and workmanshnp for
‘é\ Qﬂt\'\

l’_
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85.162 Codes and Standards

Unless specifically mentioned otherwise, all applicable codes and standards in their 1atest )
. editions as published by the indian Standards Institution and all other such as may be '
published by them during the currency of the contract shall govern in respect of design,

workmanship, quality and properties of materials and melhod of testing. The relevant
available code is listed hereunder : -

s

1S:8183 --Bonded mineral wool.

[§ e

e

95.16.3 Materials ‘ . |

The materials for insutation shall be resin banded mineral wool insulation of Group 1 as per
1S:8183 with aluminium facing.

-\

9.5.16.4 Workmanshlp

Slotted angle 50 x 50 x 6, 50 mm !ong shail be fixed to-ne undereide ol the zlab at 600
mm centres in both direction. The insulation board or rolls shall be fixed to the underside ’
_of the siabs at 600 mm centres in both directions with the aluminium foil face at the bottom
" with a suitable adhesive. The insulation material shall be held In pasition by means of the
25 mm x 24 SWG net tied to the slotted angles. The joints if any of the wire netting shatt ¢
be butted and lightly laid down with Gl wire.

- 9517 - Water Supply, bralnage and Sanitary Works

. ' !
9.5.17.1 Scope '

This specification covers the requirements in respect of materials, installation and-qualfity - =~ - p
for water supply, dralnage and sanitary works.

Sy TP T p A T e B

9.5.17.2 'Codgs and Standards - :

Unless specificaily mentioned otherwise, all épphcable codes and standards in their latest
editions as published by the- Bureau of Indian Standards and all other such as may be
published by them during the.currency of the Contract, shall govern in respect of design, “

workmanship, qualilty and properties of materials and methods of testing. Some of the
relevant avallable codes are listed hereundef

-
Ropl Drainage System
IS:1230  Castlron rain waler pipes and fittings: . . N
1S:1626 Asbestos cementbuilding pipes, gutters and fi ittings (spigot and sucket type)
IS:1729  Specification for sand cast ifon spigot and sociJel soil, waste and ventilating ’
: . pipes, fittings ‘and accessories.
' 18:1742 Code of practice for building drainage. ’
|S:252_7- Code of practice for fixing rainwater gutters and d_oWn' pipeé for roct drainage N

SN0~
nd ﬂmngs for sanitary plumblng and dralnage L e

RS
~ "/’» \
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1S:405
1S:458
1S:651
1S:77

15:774
1S:775
18778
1S:781
1S5:782

1S:783

1S:804 -

1S:1172
1S:1239
1S:1536
I1S:1537

1S:1703

1S:1711

1S:1726
1S:11742
1S:1795
‘ IS:2065
1S:2104
15:2326
1S:2470
IS:2548
1S:2556

15:2963

IS 3004»—*

1’&3‘ oéf\Qh
/

/I
i~
(&

cacks for water supply purposes
\

3 %r?)?cany resistant glazed stoneware pipes and fittings

Lead sheet and strip

Concrete pipes (with and withoul reinforcements)

Salt.glaized stoneware pipes and fittings
Glazed fire clay sanitary apphances

Flushing cistern for. water-closets and urinals (other than plastic clstems)

Cast iron brackets and supports for wash basins and sinks

Copber alloy gaie. glabe and check valves for water works purposes.

Cast copper alloy screw down bib taps and stop valves for water services

Caulkfng lead
Code of practice for laying of concrete pipes

Rectangular pressed steel tanks

Code of basic requirement for water supply drainage and sanitation

Mild steel iubes and tubulars and other wrought steel fittings

Centrifugally cast(spun) iron pressure pipes {or water, gas and sewage
Vertically cast iron pressure pipes for water, éas and sewage.

Ball valves (horizontal plunger type} mdudmg floals for water supply
purposes -

~ Seli closing taps for water supply purposes

}‘.as( iror{manhole covers and frames

Code of practice for building drainage

‘Pillar taps for water supply purposes

Code of practice for water supply in buildings

Water meter boxe;s (domestic type)

Automatic Hushing clsterns for urinals {other than plastic cisterns)
Code- of practice for installatior; of septic tanks

Plastic seats and c'overs for water-closet

Vitreous sanitary appliance (vilre:ous china)

Copper alloy waste-fittings for wash basins and sinks

Doc. No§/254E SRENGE:
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1S:3076 Low density polyethylene pipes for potable water supplies
1S:3114 Codes and practice for laying of cast irpn pipes
(183311 -Wasteplugandits accm for smks and wash basins
1S:3486 Cast iron spigot and socke! drain pipes
15:3597 Methods of test for ooncret_.e pipes
T 1814127 Code of practice lor laying of glazed stoneware ppes .-
" 15:4346 Washers for u:se vmh ﬁﬁings for water services
1S:4984 Specification {or high densily polyethylene {HDPE) pipes for pmab}e water
: supplies, sewage and industrial effluents .
1S:4985  Unplasticized PVC pipes for potable water supplles
1S:5219  Cast copper alloy traps (‘P& 'S’ (Part1) traps)
155329 Code of practice tor sanitary. pipe work above ground for buildings
18:5961  Cast iron gratings for dralnage purposes
18:7634 Code of practice for plasnc pipe work for polable waler supphes
1S:8008  -injection moulded’ hogh density polyethylene HDPE) fittings for potable water
supplies .
15110124 - Fabricated PVC fittings for potable water supplies -
95.17.3 Materials ' '
Sanitary Fittings

.-’ i\

All sanitary fittings shall be procured from approved vendors and shall conform to the
requirements of the relevant 1S Codes listed above. The sizes shall be as specifled in the
General Technical Spec:ﬂcaﬂon, where not specified, the same shall be as per Engmeer's

approval.

. Glazed earthenware ﬂtlmge shall be of Hindustan Sanitaryware, Parryware or approved

- “equivalent make, white colour and one pisce construction. ‘All metallic fixtures fike taps,
stop cocks, soap hoiders etc. shafl be of Chromium Plated (CP) brass, Jaguar, GEM or
approved equivalent make, PVC fixtures shafl be of CALIPLAST or approved equivalent
make. Alf wall fitings shall be ﬁxed with wooden tleats and CP brass screws and washers

Pipes and Fittings -

Pipes and specials shall be of standard quafity conforming 10 1S:34886.
Stoneware pipes shall conform to 1S:651.
- ‘899‘?’ 3

Cast lrohq\q}%vater pipes shall conform to 1S:1230.

i
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9.5.17.4

9.5175

Water §upply lines of GlI, ‘PVC; HOPE shall conform to 13:239, 15:4985 and 15:4984
respectively. PVC fittings for water supply lines shall conform 1o 15:10124.

The Contractor shall submit to the Engineer samples of all materials, fittings and

- appliances for approval well in advance of starling the work. All materials, fittings and
. appliances used in the work shalt conform to the approved samplas. ~

General

All water supply, drainage and sanitary works shall be executed by a licensed or

authorised plumbing supervisor or a license or authorised plumber and shall be in-

accordance with the requirements of 1S:1742 and other relevant codes.

For items such as earthworks, excavation, concrete; brick work, stonework, painting etc.
relevant specifications for these shall apply, unless other wise specified.

Unless otherwise specified, all expos;ad work such as cistems, brackets etc. shall be
painted with one coa! of red oxide paint and iwo coats of ail paint of approved colour.

P S " . -
The diameteriof pipes and fittings wherever mentioned shall mean the internal diameter or .

nominal bore, unless otherwise specified.

The job shall include the cost of making necessary chases, holes elc, in walls, floors and
in other places and also making good on completion of the works. Any damage caused lo
floors, walls etc. during execution of the sanitary and plumbing works shall be made good
by the contractor at his ovin cost to the satistaction of the Engineer.

Installation

All execution will-be done on the basis ‘of drawings finstruction gliven by the Engineer.
Fittings meant for operation shall be located and oriented to allcw easy reach and
operation, maintenance, repairs and replacements of pipes, fittings and fidtures must be
convenlently possible. -

Cast iron soil and waste pipe line

- Laying

The laying of cast lron pipelines shall commence orily after the bottom of the trench at

various points have been levelled and aligned in accordance with the drawings. The sides
of the trenches shall be as vertical as possibie. and the width at the bottom shall be 400

mm wider than the diameter of the pipe. Whese' joinls are made, the trench shall be -

widened suitably 1o provide room for caulking joints. Shoring and timbering shall be used
where required. For pipes buried in the ground, the Contractor shall take care to malntain

‘always a minimum cushion of earth over the pipes as indicated In the drawings. All pipes,

water mains, cables etc. met within the course of excavation shall be carefully protected
and supported. All pipes and fittings shall be sounded with a light hammer and check
properly to detect any crack or blow hales before laying. The excavated material shall be
thrown on one side of trench and the pipes stacked on the other side. The Inside of socket
and the outside of spigot shall be thoroughly cleaned of all foreigh matter before laying.
The pipes shall be laid with their socket ends facing the direction of the fiow. The pipes
shall be lowered in the trenches by a method. as appraved by the Engineer. The pipes
shall then be jointed by caulking as specified under jointing. After each section of the
pipeline has been laid it shall be tested lor water lightness before backfilling the trench. On
successful completion of testing, the trench shall be backfilled with the excavated earth in
layers of 200 mm and shall be watered and rammed. Any subsidence occuring In the line

RUADLTY N
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1 . ) )
o When the pipe line has to be laid above ground vertically by the side of wall, it shall be
“securely fixed 16 the wall with wooden plugs and nails. . ‘-
b i . .
: - Joipting ‘
The tybe of jointing for C.I. pipes conforming to IS: 3486 shall be socket and spigot either -
with molten lead or lead wool and gasket conforming to 1S:782.
-

It the joints used are spigot and socket typd, the spigot shall be carefully cent®d in the

socket by one or more laps of clean white hemp spun yarn with about 25 mm overdap.

Sufficient yarn only shall be forced into thejsocket to leave a correct depth of lead for -

caulking. The pipe shall then be examined ag{ain for fline and tevel and the proper depth of o

each joint shall be tested betore funning the rholten lead. For pouring of molten lead a ring :

of hemp rope shall be wrapped round the pipe at the end of the socket and the joint shal!

be covered with stitt damp clay. The rope shall then be removed carefully teaving a V- -

shaped large hole at the top of the joint to pour the molten lead. Lead shall be poured In

one operation only. After a section of convenient length of pipe has been laid, lead shalt be

caulked sufficiently with caultking tools and hand hammered till the excess lead removed -~
1 and the joint shall be made neat and clean. Depth of lead In joints from lhe top of socket

shall be 37 min.for 150 mm dia plpes and 25 mm for 100 mm dia pipes.

et g
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The type ot joint Cl pipes conforming o 1S:1729 shall be socket and spigot with cement
and sand mostar (1:1) and gasket yarn. .

The spigot shalt be carefully inserted and centered in the socket by one or more laps of

thin clean hemp spun yarn and shall be forced Into the socket to leave a correct depth of
- 30 mm alkround and level and the proper depth of each joint shall be tested betore

inserting the cement mortar. The joints shall then be carefully be levelled to the edge of o

the socket. Each joint shall be adequately cured by covering with wet clothes and pouring

water at frequent intervals.

YR AT e

The packing ring or washer for the flanged joints shall be rubber for the full diameter of the
flange with proper pipe hole and bolt hales cut aut suitably. The packing shall be smeared
" with graphite paste or a mixture of red lead and white lead-and shall be introduced
between the flanges of both the pipes and nuts tightened in opposite pairs keeping the
longitudinal axes of adjoining plpe lines in exactly the same straight line. Lead washers.
shall be provided along with bolts fo prevent any leakage through bolt holes, : -~

g T AL

Stoneware pipes
-~ lLaylng

The laying of stoneware pipelines shall commence only after the bottom of the trench at- -
various points have been levelled as shown in the drawings. The centre line excavated to '
correct depth, slope and width at all points. .The pipes shall be carefully laid 1o the
alignment, levels and gradlents as shown on the drawings. The trench shall be excavated
wide enough under the sockets to allow hands to pass -for making joints. The pipes
between manholes shall be lald truly in straight lines and without any verticat or horizontal
i deviations on a bed of concrete as shown on the drawings. Whille faying pipes, partion of -
, concrete under each socket shall be dug and taken off so that the barrel of the pipe gets o
. - tull support on the concrete bed. Pipes shall be haunched with concrete tangentially upto
the crown of the dlameter of the pipe as shown on the drawings. When It crosses under a
road, the pipe ghall be fully encased in concrate as shown on drawings. The Contractor
shall take precautions to maintaln always a minimum cushion of earth over the pipes as
Indicated In the drawings. Al pipes shali be carefully examined with a light hammer’ of
oundness before laying. After each section of the pipalines has been lald, the joints sh
L | be allowed to set properly and shall be inspected and tested as directed by the
77'Baqkﬂlllng of the trench shall be carried out-only after the approval of the Engj
- ) L
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lesting, the trench shall be b’a:cklilled with selecled earth in layers of 200 mm and shall be
watered and thoroughly rammed. All pipes, water mains, cables etc. met within the course
of excavation shall be carefully prolected and supporied.

When the pipelines cross roads,i the trenches shall have vertical sides with suitable

shoring. -Any subsidence.in the line of trench alter backfiling shall be repaired by the
contractor at his own cost.

- Jointing

The type of ;omlmg {or sloneware pipes shall be socket and spigot type.The inside of the
socket shall be first painted with a thin layer of cement mortar (1:2) and a gasket ol yarn
dipped in cement slurry shall be inserted in the socket of the pipe with the wooden
caulking tool and wcoden mallet in such a way thal the gasket shall fully encircle the
spigot with a slight overlap. When the spigot end received the gasket, it shall be wrapped
round with two or three turns of treated spun yam at its ends before being inserted into the
socket. The rest of the joint shall then be completely filled with cement sand montar (1:1)
having very little water and the joint shall be levelled to form a smooth splayed fillet at an
angle of 450. All excess of cement morar feft inside the pipe joint shall be neatly cleaned
off and the joint shall be adequately cured by covering with wet gunny bags-and pouring
water at frequent intervals. In jointing stoneware pipes, care shall be taken that the pipes
are kept concentric and the socket, specially on the underside shall be completely filled
with cement montar. Where settlement of earth is envisaged, the joint shall be made with
bitumastic filler or any other materials as approved by the Engineer.

Concrete pipes
-« Laying

The taying and jointing of pipes shall conform to 1S:783. The trench shall be checked for
proper level, gradient and alignment betore lowering the pipes.

The pipes shall be lowered cautiously 10 prevent dlsturbance of the bed and sides of the
trench. The heavy-pipes shall be lowered by means of proper shear legs, chaln pulley
blocks or as directed by Engineer. Great care should be taken to prevent sand elc. from
entenng the pipes.

Laying of pipes shall proreed up grade ot slopes. The error of grada shall not be rectitied
‘by packing up earth underneath the pipes. If required, concrete shall be used for packing..
The ends of the pipes’ shall be kept closed to keep dirt, mud and foreign materials, oul.
Adequate provision shall be made to prevent fioating of pips In the event of tlooding of
trenches. The body of the pipe for its entire length shali rest on an even bed in the trench
and places shall be excavated to receive the collar for the purpose of jolnting.

. Jointing

The type of jointing for concrete pipes shall be with loose concrete collars -and the joints
shall be packed from either side with spun yarn dipped in cement slurry as specified for
jointing stoneware pipes. Stiff cement mortar (1:1) shall be filled from both sides and

splayed at an angle of 450 on both sides. The joint shial be adequately cured as specified
for joints in stoneware pipes.

Cast iron rainwater pipes
(,p\ﬂ’ tL{»\
Y - Hgs ron rainwater pipes fixed to the external walls shall be blocked out atleast 20 mm

'%

1 e plastered surfaces by means of cast iron bobbins. The ralnwater pipes at the roof
hall be fitted with a cast Iron bend with a masonry bell mouth of suitable-slze fitted

PQSS
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mem above ground/apron‘evel of the building. The socket and spigots of pipes and fittings
shall be jointed as specified tor cast iron soil and waste pipe line.

.Galvanised steel water supply pipes .

Screwed galvanised steel pipes shall be jointed with screwed joints and screwed fittings of
the same materials as that of the pipes. Any bumns remaining on the pipe ends after the
treads are out shall be removed. An approved jointing compound together with a grummiet
of a few strands of fine yam shall be used for jointing pipes and fittings. Any pipe threads
exposed after jointing shall be painted or in the case of underground piping thickly coated
with approved bituminous compound fo prevent corrasion.

The depth at which the underground water supply pipe is to be laid be as shown on the
drawings. The service pipe passing into or beneath the building shall be laid at least 200
mm below the ground floor level and accommodate in a previously laid sleeve in the

_ structure where it enters the building. The space between the sieeve and the pipe at its
entry into and exit from the building shall be filled with a bituminous material for a minimum
of 151 mm at both ends. -

Piping shall not be buried in walls or floors as far as possible. However, when
tunavoidable, piping shall be buried for the shortest distance necessary and adequate
protection shall e provided against damage.

1]

|
Galvanised steel -piping shall be secured by iron or steel clamps and hocks when fixed on
walls. : ) ’

All pipe wo;'k shall be completely watertight and the joints shall be such that there are no
projections of jointing materials- or the like in the interlor of pipes. Before the pipe line is
commissioned, all piping and fittings shall be flushed clean.

; ; .

* . High Density Polyethylene water supply pipes 1

All high density polyethylene pipes shall haie_screwed ends and shall be jointed with

screwed fittings of the same materials of that gf the pipes. Any burrs remaining an the pipe

ends after cutting threads shall be removed. If necessary, an approved jointing compound

with a few strands of fine yarm may be used for jointing pipes and fittings. Al exposed high

density polyethylene pipes shall be installed with PVC saddles screwed on 25 mm thick

wooden blocks securely fixed on- walls at suitable Intervals, not exceeding 1 m. Pipe -
wherever installed in wall chasing shall be fixed as in the case of galvanised steel pipes. ~ - - !

PVC water supply pipes

All exposed pipes shall be Installed with PVC saddies screwed on 25 mm thick wooden
blocks securely fixed an walls at suitable intervals, not exceeding 1-m. Pipe wherever
installed in wall chasing shalf be fixed as in the case of galvanised steel pipes.

inspection pifs and trap pits

Construction of pits shall commence only after the pipes have been laid in position to true
line and levels as shown on the drawings and to the satisfaction of the Engineer.

- Inspection pits

Unless otherwlse specified, all inspection pits shall be constructed with.rubble masonry in
meat mortar (1:4). Half round channels of size suitable for the inlet and outlet pipe

“»diameters shall be formed on the floor of the pit with PCG 1:3:6. The floor of the pit shall M

rd

% aunched towards tha channel as shown on the. drawings. Inside of pits shall be
.} ¥hished with cement-sand plaster (1:4) and finished smooth with cement punning. Care .

._—; it - .'s,h!ail be taken to avoid unevenness on the surface and sharp bends in the channel. T o
\‘9\ A= ' ' 7MY
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invert level after ﬁnishiﬁg shall be as shown in the drawings or as indicated by the
Engineer.

- Intercepting/master trap pits

The pits for the glazed stoneware master trap shall be constructed as indicated in the

drawings. The construction and finishing of lhe pit shall be haunched lowards the
mtercepnng/masler trap.

- Gully trap pits

Gully trap pits shall be constructed as indicated in the drawings. The canstruction and
finishing of the pit shali be as described above for inspection pits. The cast iron grating
shall be set flush with the finished groundffioor level.

Sanitary appliances

All sanitary appliances shall be fixed.in position rigidly on floor and walls as indicated in.

the drawings or as direcled by the Engineer. All appliances shall be from the approved
manufacturer ahd of approved colour.

.- Indian Water Closet - Squatting lypc (MC)

Squatting type water closet shall be fitted on trap and shall be jointed with gasket yarn and

cement mortar. Rim of the pan shall be levelled properly and set fiush with the finished

floor. The pan.shalt be connected to PVC low level push button/llever type cistern of 10

fitre capacity. The flushing cistem shall be supported on a pair of Cl cantilever brackets

firmly embedded in the wall in cement mortar {1:4) or screwed-to wall with suitable plugs..
The flush pipe from the cistern shall be 32 mm dia tested quality Chromium_ Plated (CP)

pipe and connected to the par inlet by means of hemp and putty joint.

- European Water Cioset (EWC)- pedestal type

Pedestal type water closst shall be rigidly fixed on the finished floor by means of 75 mm
long brass screws with suitable plugs. The flushing cistern shall be PVC low level push
buttonlever type cistern of 10 litres capacily. The cistern shalt be supported on a pair of
cast iron or rolled steel cantilever brakeets fimly fixed on wall with brass screws and
suitabls plugs. The flush pipe from the cistern shall be 40 mm dia chromium plated brass
end and fitted to the closet by means of rubber adopter. The closet shall be provided with
double plastic seat cover conforming to 15:2548 and chromium plated hinges. .

- Urinals

Standing type urinals shall be firmly fitted on finished wall by means of 50 mm long brass
screws and suitable plugs. Height of tbe lip from the standing point shall be as shown in

‘the drawings. Urinals shall be fitted with automatic flushign cistem of 10/15 lives (2/3

urinals) capacity. Flushing pipes shall ba of CP pipes of 25 mm dia and connected to the
urinal with 15 mm dia PVC connector fittéd with brass cap and lining at one end.The joint
to the inlet of urinal shali be.neatly finished with putty joints.

The arrangement of wasle pipes and dishcarge lo the floor trap shall be as shown on the

. drawings or as directed by Engineer. For single urinal the discharge may be direct to the
Ndioor trap lhrough a 40 ‘mm dia waste pipe. For a range of urinals, the discharge may be

llected in a commeon wasle plpe of 50 mm dia leading 1o the ﬁoar'trap. Each urinal shall
 connected to the common discharge pipe by 40 mm dia waste pipes. Alternatively, the
scharge from each urinal through 40 mm dfa pipe shall be lead to the 100 mm W.G half
round channel laid on the ﬂqor leading to the floor trap.

P4S9 - CIVL. Systems-Rev.RO o
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B - Wash hand basin

: Wash hand basin shall be fitted in posmon to true levet on a pair of cast iron brackets'

: plugs. The basin shall be fitted with 15.mm dia approved quality CP piltar tap and 32 mm’
E : . dia waste fittings. The type of wasle pipe and their connections shali be as shown in the
drawings or as directed by the Engineer.

¥ - Sink

Stainfess steel sink of shall be Ievelled properly and fitted in position on a pair of cast iron
cantilever brackets firmly embedded in the wall in cement mortar (1:4).. The sink shall be
fitted with chromium plated brass waste filtings of standard size. The type ot waste pipes
and their connections shall be as shown on the drawings or as directed by the Engineer.

- Other miscellaneous fittings (e.g mirror; towel rails, soap cases etc.)

wr e AR 0 AL

_All such f:mﬁgs shall be of type and sizes specified in General Technical Specification and
shall be fitted in position true to line, level and plane as shown on the drawings or as -
directed by the Engineer.

Y

s
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Water tanks

da vt

Water storage tanks shall be of SINTEX brand or approved equivalent make, unless
otherwise specified.

In case large volume tank is to be constructed, the same shall be ot Gl Masanry or RCC.

i S They shall be fitted with a ball valve of the inlet pipe. A mosquitoproof overtlow pipe shall
; be fixed to the tank with the pipe invert about 25 mm above the top of water line. Approved
4 type of stop vaive shall be provided for every outlet pipe. All outlet and Inlet pipes shall be

fixed as shown in the drawings. Inside surface of galvamsed steel tanks shall be painted
with anti-corrosive drinking water paints.

e LR LR DE RO LN bow

. All storage tanks, water supply fittings and pipes before being put into commlssnon shall be
% dtsm(ected with liquid chlorine by the contractor at his own cost.

SRS

95.17.6 Testing and Acceptance Criteria . ) T

TN

All sanitary appliances and fittings shall ba inspected and tested as per the requtrements
of 15:1742. All defects and deficlandles detected shall be promptly rectlhed by the
Conulctor to the saﬂsfacﬂon of Engineer.

Soll

ARG 2B, S

d waste pipe ilne

On completion of laying, the cast iron, soil, waste and ventilation pipelines shall be tested
by the contractor at his own cost to detect leakages and any other defects in the pipelines.

Test shall be conducted using proper apparatus with attachment tor smoke making .
machine for applying smoke to the plpelinés under pressure..Only cotion waste of brown
paper soaked in cresote oil shall be used and fired to obtain dense and pungent smoke.
While conducting smoke test, top of soil, waste and ventilation pipes shall be kept open ill
smoke starts coming out of the openings. The openings shall then be securely .plugged
with expanding rubber or any other approved plug. The fioor traps and other openings for
To connecting-sanitary fixtures shall be sealed with water or ather approved plug. The floor

“ T 7-\Xaps and other openings for connecting sanltary fixtures shalt be sealed with water ot
t / A \' dpher approved plug. The entire pipelina shalt be tested in suitable sections as directed
(l <z - uthé Engineer. The entire length of the pnpennes including all joints under tests
} = { ?S.h TG. P ctosely observed for any S|gn of smoke leakage
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Galvanised steel water s-upp'ly pipes

After the laying and fixing of all galvanised steel water supply pipes and fittings are
completed, the line shall be slawly and carefully charged with water 1o a test pressure ot 5
kg per sq cm or the specified working pressure plus 50% as may be prescribed by the
Engineer. Care shall be taken that air in pipelines is completely exhausted while tilling the

pipelines with water. This pressure shall be maintained for at least one hour, unless
atherwise specified.

9.5.18 Tank Pads

o 9.5.18.1 Scope

This specification covers the requirements in respect of matenals, workmanship and
quality for bituminous works, crushed rock ring and ring walls for tank pads.

9.5.18.2 Codes and Standards

Unless specitically mentioned otherwise, all applicable codes and standards in their later
editions published by the Bureau of Indian Standards and all other such as may be
published by them during the currency of the contract, shall govem in respect of design,
workmanship,  quality and properties of materials and methods of testing. Some of the
relevant available codes are listed hereunder :

1S:383 Coarse and fine aggregating from natural sources for concrete.

15:2720 Pan Vil - determination of water contenty-dry density relation using light -
compaction.

18:2720 Part Vill - determination of water comem dry density relation usmg heavy
- compaction.

1S:2720  PariIv- graili) size analysis
n 1S5:1478 Classiﬁcationlg and identitication of soils for general engineering purposes.

15:803 - Code of practice for design, fabrication and erection of vertical mild steel
cylindrical welded oll storage tanks.

15:73 Paving Bitumen 1

fn addmon {o the above, other codes referred § u\ sect!ons 10438 10.4.5 shall also apply.’
95,183 Materlals

Bitumen ’

Bitumen used for ant!-corrosivavlay-er shall be ol grade 80/100 or equivalent.
nd4

t\a!l be clean, dry, coarse, hard angular free from coatings ¢ of clay, dust and mix of
@le\and organic materials and shall corform 1o 15:383 grading Zone If or 1ll. Silt
oonxeqt‘;hall not be more than 5%. N
MKTG. @
‘l
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Moorum

Moorum for filling shall consist of coarse and granular moorum containing not more than
20% cohesive fines such as elay (grain size less than 0.074 mm). The moorum shall be
20 mm and down size grading and shall be taken fromapproved quarries.

Stone Aggregates for crushed Rock Ring

Stone aggregates for the crushed rock ring shall be 50 mm and down grade size and shall
be ot granite or such other approved materials.

Stone chippings for premix carpet

Stone chippings for premix carpet shalt be hard biue granite or approved locally available

stone. The grading shall be normally 12 mm down size and 6 mm down size in the ratio
3:2 respectively.

. : . 1
Cement, stee! and aggregates for R.C:C. wotks in dyke wells -
‘ The material specifications for the above shall be the same as in Clause 9.4.5.

9.5.18.4 ~ ‘Workmanship

Sub Grade Prgpa_ratlon

VNI e

The surtace of the natural soil exposed at the bottom of excavated pit shall be thoroughty
compacted by rolling arising 8 - 10 ton road roller or other means as directed by Engineer -
in -charge to obtain 85% of maximum laboratory/ standard proctor dry density for the soil
as per 1S:2720 part VIL. The minimum number of passes shall be five. The rolling shall also
be done outside the tank pad area for atleast 1.5 m beyond the edge of tank pad. Relevant
clauses in Section for Earthwork shall also apply.

FEXTN

Sand/Moorum Filling .

The sand/moorum shall be spread in layers not exceeding 15 cm In loose thickness over
the areas. Each fayer shall be uniform in density, quality of materials and moisture ¢ontent - ]
before compaction. The moisture content shall be within two percent (2%) of optimum
moisture content (OMC) on the dry side of OMC as per 1S:2720. Compaction of each layer

shall be done by mechanlcal means as per directions of Engineer. Only inaccessible
reaches shall be worked manually. :

IR OV BTSRRI b A Pl

. . Each layer shall be uniformly compacted to-obtaln 95% standard proctor density or 85% .
_ relative denslty. If the material falls to achieve the required density, the layer should be-

£ reworked with necessary alteration In the composition, so that the required compaction is
] ’ obtained. ) o

Further layer shall be placed onfi after the fayer-has been compacted to the required
. density. The finished surfaces must be dressed to requited grade and slope. Excess
- materlal must be remaoved from compaction site,

Crushed Rock Ring

B N
*

‘The stone aggregates for the above shall be lald in layers of 150 mm thickness

(compacted thickness) and each layer shall be compacted 1o obtain a hard core ring wall

alisfaction of Englneer-in-charge. The surface shall be checked from time to time
?ﬁﬂug%? Regding and compaction 1o ensure a-finished surface true to levels and grad

:/per- -\, J’;‘_*\\Us_e of fine aggregates such as sand or finer storie aggregates

s bimaarns b
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. Anti corrosive layer shall consist of screened coarse sand mixed with 80/100 bitumen or

required to fill voids and pockets o obtain a umform compacted-hard core. Over the final
compacted layer of stone aggregate, sand shall be evenly spread and compacted by
tamping/ rolling.

Anti Corrosive Layer.

1

“equivalent, 8 to 10% by volume. The bitumen shall be treated to a temperature of 750C to

1900C with 3% kerosene if required and sand shall be thoroughly mixed with it in mixing
drum to give unilorm mixture and shall be laid over the compacted surface of the pad in -
line, grade and levels as shown in the drawings or as directed by the Engineer. Bitumen
shall not-be treated beyond the temperatures Umits given above. The “fayer shall be
tamped to form hard mass ol uniform compacted thickness specified. The anticorrosive

. layer shall be made in ane fayer for a 50 mm thickness. For higher thickness it should be

faid in two layers after apphcat_)on of a tack coat of bitumen. These layers shall be finished
to grade as specified.

Premlx carpet

The crushed rock fing where pro\nded and the areas on which the premix is to be laid
{generally the areas expdsed to sun & rain) shall be thoroughly cleaned of all dust and
loose materials. On the cleaned surface a tack coat at the rate of 1.0 Kg/m? of hot bitumen
shalt be uniformly applied by sprayers. The, appliéd binder shall be evenly brushed. The
binder bitumen 80/100 shall be heated to the temperature of about 190°C with 3%
kerosene, if required and mixed with stone chippings at the rate of 6.1 M3 for 400 Kg of

bitumen for 100 sq. m of surface of 50 mm thick carpet. Mnung shall continue until the
aggregate is well coated.

The premgx carpet shall be laid in two layers of 30 mm and 20 mm. After compacting and
laying the first layer of 30 mm, a tack coat of hot' bitumen at the rale of 1 Kg/m? shall be
uniformly applied to the surface by means of sprayer and second layer of 20-mm thick

-shall be laid, tamped and compacted to the satistaction of the Engineer. Sand shall be

9.5.18.5

spread on the hnal surface at the rate of 0.5 manoo m2,

Relnforced Concrete Works for Rlng Wall

Reinforced concrete works shall be dane as per spedﬂcaﬁons laid down in Section 9.4.5.

The ring wall shall be cast In quick succession and compieted within a period of maximum
7 days. It is desirable that it is cast in altemnats lengihs along the perimeter at first keeping
the horizontal reinforcements independent on the next cast panels. Intermediate panel
lengths shali be cast afier 3 days lo provide some relief from shdnkage strain.

Tolemnces

' The top suﬁace of tank pad shall be to bue level & fine within the tolerance limit specmed

below

-_— .

.Where'concrete fing wall is .‘proﬁded. the ditlerential level shall be within plus or minus

3 mm in any 10 metres -of circumference and within plus or ‘minus & mm in total
circumference.

wails are nat provided, the diﬂerenual level shall be within plus or
metres of circumstance and within plus or minus 12 mm in the total

> )
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95.19 Water Bound Macadam (WBM), Roads

9,5.19.1 Scope
This specification covers the requirement in respect of materials, workmanship and qua}lity
for road works like sub-grade preparation, sub-base layer, water bound macadam, drains,
pipe culverts etc. :

95.19.2 Codes and Standards
Unless specifically mentioned otherwise, all dpplicable codes and standards in their fatest
editions as published by the Bureau ¢! indian Standards shall govern in respect of design,
workmanship, quality and properties of materials and method of testing. Some of the
relevant available codes are listed hereunder:
Specification for road and bridge works of Ministry of shipping & Transport (Roz}ds wing)
Published by IRC. .
IRC-19  Standard specification and code of practice for Water Bound Macadam
IRC SP 11 Hand Book of quality contsol for construction of roads and runways
1S:458 Specification for concrete pipes
iS:783 Code of practice for laying of concrete pipes . ¢
1S:2720  Methods of test of sail (Al parts)

9.5,19.3 Sub Grade
Excavation

= psgikra,
e

After the earthwork in cutting, and the earthwork in embankments have been doné
propedy upto the final road fevel with gradients and camber as per drawings and proper
consolidation of the filling is completed, eathwork in box cutting shall be taken in hand.

Belore starting of Box cutting, the Contractor shﬁll obtain lEngineer‘s approval of cutling
and embankment work. .

The surface of the formation for a width equal to that of the sub-base caurse shall be

properly prepared before any further courses are laid. Surface shall be cut ta a depth-

betow the ground level equal to depth of sub-base course due allowance being made for
compaction. Preparation of sub-grade also includes removal of any and all foreign
substance accumulation and removing undulations upto 150 mm by filling and cutting as
required. The sub-grade shall be dressed parallel to the finished profile. -

. The excavated spolls shall be transported and utilized in fillng of low areas or as directed

by the Engineer. The filling shall be done In layers or as directed by the Engineer.-The
filling shall be done In layers of 150 mm and clods and lumps_shalt be broken and
consolidation done to the satistaction of the Englneer.

In case of presence of weak sol-pockets below the-formation, the Contractor” shalt
excavate and remove such soll 10 an exient as instructed by the Engineer, Extra depth
all then be filled up with 38 mm down stone-matal and volds in metal shall be fitted up
moorum. Then, the filling shall be rammed and rolled uniformly with a road-rolier of 8
ks minimum weight. These operations of removing week soll pockets and filling with
ongymetal shall be done by the Contractor. ’

b i
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9.5.19.4

L

it, by mistake the depth of box cutting is made fore than required, the Contractor shall
make up the extra depth by metal consalidation, as specified above, at his own cost

After the top laye/WBM course is -laid and compacied, the existirlg surface at the
shoulders of the road must be scarified. Fresh quantity of ,prroved earth must be-
extracted from the surplus earth oblained by bax cutting spreading In layers for building up
the berms. The fayer of earth must be compacled by atleast thrée passes of 8 - 10 tonne
rollers. The edges must be well compacied by suitable means to prevent edge shps and -
the work properly trimmed and dressed.

Rolling

~ Alter the box cutting is completed, the sub-grade shall be compacted with powered road

roller 8-12 tonnes. The roller shall run over the sub-grade till the soil is evenly and densely
compacted, to achieve a dry denslty of not less than 95% of maximum density as obtained
from standard proctor compaction test. There shalt ba a minimum of five (5) roller passes.

All the undulations on the surface which develop due to rolling shall be made good with
earth and quarry spills as approved by Owner and the sub-grade re-rolied. The top of the
sub grade shall be dressed evenly to the required camber and necessary drainage
arrangement at the time of -rolling. shall be provided. Care’ shall- be taken.to avoid
excessive rolling of the formation. 1, after rolling the formation is- ‘higher than required, the
excess earth shall be removed by carefully cutting and dressing and the formation shalt be
rolled as specified above. In case after rolling the formation is depressed below the
required level, the Contractor shall continue the process of filling and rolling as above till
the correct level is attained upto a mit as decided by the Englneer at Contrador‘s cost.

- Soling {Sub-Base)

This work shall consist of laying and compaciing rubbles or boulders on prepared sub-
grade in accordance with the requirements of this specification. The material shalt be laid
iin-one or more layers as shown on the drawings and according to lines, grades and cross
sections shown on the drawmgs or as directed by the Engineer.

Materials

The materials to be used for the work shall be rubbles or boulders and gravel from
approved quarries. The maximum size of stone shall- be 150 mm. The length and breath of
stone shall not be more than twice of its depth. The stones shall be hard, tough and
durable and tree of earth, loam or vegetable matter. The flaky matenial shall not be used.

Construction

The soling shall be laid as per the cross section as shown on the drawing and the finished
thickness after consolidation shall be as directed by the Engineer. The boulders shall be

- laid flat with their-broad faces resting over the sub-grade to have good seating. The stones
shall-be hand packed as-close as possible and bedded firmly, The volds in the soling shall
be filled with stone chips and small stones and hammered and wedged into position.
Gauge pegs shall be driven into indicate the thickness of the stones 10 be faid. Any
hollows formed during rofling -shall be flled.in with spills during the process of
consolidation ‘so asto Eonlorm with the gradient, camber and cross secnon ot the road and
leave an even finished solid surface.

The soling shall be rolled by a 8 to 12 tons power roller after blinding with .approved quality

s moorum. The shoulder shall be rolled first to wedge the stones firmly at the edges and-

n rolling shall proceed towards the ‘centre. The rolling shall ba done longitudinally at the

e
2-stpulder and worked towards the centre of the pavement overlapping on each s
by at least one-half of the width of the roller while starting and 300 mm.
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finishing. In casa of super elevated strips, the sofling shall commence from the inner edge
and proceed towards the outer edge.

The toller shall be operated 2t the towest speed possible. The speed in any case shall not
. 3 be greater than 3 km per hour. Rofling shall be confinued till a satisfactory surface is

obtained. Wherever use of power roller is not feasible, suitable hand rofler may be used as
pet instructions of the Engineer.

The sofing it rot done as per the SpeClhcatlon, tf Instructed by the Engineer, the whole
soling over the detfective portion shall be 1aken out, re-laid and compaded with a road
roller as specified earlier, by the Comractor at his own cost

9.5.19.5 Sand-Gravel Sub-Base
- The work shalf cénsist'oi laying and compacting of a mix of 'sand and grave! in specified
proportion over a prepared sub-grade to the required lines, grades and cross-section in
layers as per requirement of this specitication.

‘Materials

'Sand shall be medium hard, strong, free from organic and deleterious matter and shall be
froma source approved by the Engineer. Sea sand shall not be approved. .

Gravel sh_all be clean, well graded and free. from any vegetation organic clay or other
" materials and shall be from a source approved by the Engineer.

" Constructlon
. The sand and grave! shall be mixed thoroughly in specified pmp;:adions by approved

means. The moisture contert shall be brought to within two {2) percent of the optimum
moisture content for the mixed materials as per 1S:2720 (Pant viii). .
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The sand gravet mix shall be spread over the prepared sub-grade in hyer nnt exceeding
200 mm thick (Uncompacted thickness) and compacted by power roftess (8-10 tonnes) 1o

achieve 85% telative densxty The layer shall be compacted to the requared camber, slope )
_ and line. .

Further layer shall be placed only after the layer already laid has been compacted to the
required density and approved by the Enginser based on the test results. The fi fnished
surface shall be dressed to requited camber and level and excess material removed and
-disposed oft by the Contractor at his own cost as Instructed by the Engmeer o

VLA SR PO S OUE

85.16.6 Water Bound Macadam (Sub-Base/Base Coarse)

Water bound macadam : shall consist of clean. crushed aggregates mechanicaily
. interlocked by rolling and bonded -together with screenings, binding material, where .
necessary and water, laid on a prepared surged or sub-base, as the case may be, and
finished in accordance with the requirements of these specifications and in conformity with

the lines, grades and tross-sections shown on the drawings or otherwise directed by the
Engmeer

g \’QC rse Aggregate
j..“:.-, ‘:\

) A h,gqazﬁ, abgregate shalt be of ctushed blue granite, Aggregate sha!l be‘hard and durable A[
itk fand shaﬂ be tree from excess of flat, elongated, soft and dis-integrated particles, dirt an ]

t
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\ y other oblectaonable matter and shall be from a source approvrd by the Englneer '\f/‘?_,'..' vier
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Wh le of the binding matedal is wetted and séujee'zed' in hand the |

Crushed aggregate shall meet the !oilowing tequirements :-

i) ° Flat or elongated pieces shall not be more than 15%.
'

i) Los Angels Abrasion value shall not be more than 40% or Aggregate Index value

* shall not be more than 30%.Coarse aggregate shall be graded as follows :

Size Range 1S Siéve Percentage passing
designalion by weight
63 - 40 mm 80 mm 100
63 mm 90 - 100
50 mm 35-70
40 mm 0-15
20 mm . 0-5 -

Following test shail be conducted on samples o; aggregate :

i) Sieve analys;is

if) lmﬁ)acl tesls

iii) Water abso_rptiorll test - . Maximum water absorption shall be 1%
The samples shall be subjected to-

alternate wetting and drying for 3 days
and shall not show signs of disintegration.

iv) Wetting’and drying -

- ' Screenings.

Screenings shall generally be of same malerial as the coarse_aggregate and meet the
following gradings :

Size of screening IS Sieve - Percentage passing
designation by weight
10 mm 10 mm _ 100
- 475 mm 4 85-100
10- 30

150 microns

- Where non-plastic material like moorum fs specified, the liquid limit and plastic limit of such

material shall be below 20 and 6 respectively and the fraction passing 75 microns sleve
shall not exceed 10%. ’

- Binding Materials

Gravel of suitable p!aslicily available from local quarries may be used as binding materials .
and the same shall be approved by the Engineer.
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)  The material shal be exiremely gritty.

i) R can be formed into definite shapes that Jetain their form even when dried.

~ i)  When the wetied sample is patted in the p ofmehandnwillcmnpanm a dense
: . cake that cannot be penetrated easily with a blunt suck.

Construcﬂon
- Preparation of Base

‘The sub-grade /sub-base to receive the water bound macadam coarse shall be prepared
1o the specified grade and camber and made free of dust and other extraneous material.
Any ruts or soft yielding places shall be comected in an approved manner and rofled until
firm.

RPN IR TSN TE 11X PE R TI R AOM

- Inverted Choke

If the water bound macadam is to be laid directly over the sub-grade, without any other
- intervening pavement course, a 25 mm course of -screenings shall be spread on the
prepared sub-grade betare appfication: of the coarse aggregate is taken up.

- Spreading Coarse Aggrega\e

The coarse aggregates shall be spread uniformly upon the prepared surface. The
spreading shall be done from stockpiles along the side of the roadway or dnrectly from
vehicles. In no case shall the aggregate be dumped in heaps directly on the surface
-prepared o receive the aggregate nor shaft hauling over the uncompacted or partially
compacted base be permitted. =

The surtace of the aggregates spread shafl be carefulty checked with template and all high
or low spots remedied by removing or adding aggregate as may be required. No
segregation of large or fine particles shall be aflowed and the coarse aggregate as spread
shalf be of uniform gradatlon with the pockets of fine material.

The coarse aggregate shall not normally be spread more than three (3) days n advance of
the subsequem construction operatnons )

-  Roliing

immedtately following the spreading of the coarse aggregate, rolling shall be started with
three wheeled power rollers of 8 to 10 tonne capactty ar tandem-rcller or vibratory rallers

of appioved type. The weight of the roller shalt depend upon the type of the aggregate and
be indicated by the Engineer. .

Except on superelevated portions where the rolling shall pmceed from inner edge to the
outer, rolling shall begin from the edges gradually progressing fowards the centre. First the
..edge/ edges shall be compacted with roller running forward and backward. The roller shalf
then move inwards parallel to the centre fine of the road, in-successive passes uniformly
lapping preceding tracks by at Ieast one half width,

, e vee e s et fo
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Rolhng shall continue until the aggregates are thoroughly keyed and the creepage of

-, xaggregates ahead of the roller is no longer visible. During Tolling slight sprinkling of water
- nay be done, if necessary.

a0

ave-jike motion in the sub-grade or sub-base course. Wherever use of power r

_ i’lllng shall not be done when the sub-grade s soft or yielding or when it cause
¢ (3_tgdsible, suitable hand rofler may be used as per the instructions of the Engme »
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The tolled surface shall be checked transversely and longitudinally with templates. I
irregularities noticed, which exceed 12.5mm when tested with a 3m straight edge, the
- surface shall be loosened and aggregates added or removed as required and re-rolled

' until the entire surface contorms to desired camber and grade. In no case shall use of
screenings be permitied to make up dep:essvons

- AppllcTtlons of| Screenings

After the coarse aggregate has been rolled, screenings to completely filf the interstices
shall be applied gradually over the surface. These shall not be damp or wet at the time of
application. Dry rolling shall be done while the screenings are being spread so that
vibrations of the roller cause them to settle into the voids of the coarse aggregate. The
screenings shall nol be dumped in piles but be spread uniformly in successive thin layers
s either by the spreading motion of hand shovels or by mechanical spreaders, or directly

from trucks. Trucks operating for spreading the screenings shall be so driven as-not to
disturb the coarse aggregate.

. The-screenings shall be applied at a-siow and uniform rate (in three or more application)
. : so as fo ensure filling of alt voids. This shall be accompanied by dry rolling and-brooming .
: ' with mechanical brooms, hand brooms or both. In no case shall the screenings be applied " .
. so fast and thick as to form cakes or ridges on the surtace in such a manner as would
prevent filing ot voids or prevent the direct bearing of the rofler on the coarse aggregate.
- These operations shall continue untit no more screenings can be forced into the voids of
the coarse aggregate,

The spreading, rolling and biooming of screenings shall be carried out in only such lengths
of the road which would be completed within one day’s operation.

«  Sprinkling and Grouting

-

After the screenings have been applied, the surface shall be copiously sprinkled with

water, swept and rolled. Hand brooms shall be used to sweep the wet screenings into

i voids and to distribute them evenly. The sprinkling, sweeping and rolling operations shall

-be continued, with additional screening as necessary, unti} the coarse aggregate has been

thoroughly keyed, wel-bonded and firmly set in its full depth and a grout has been formed

of screening. Care shall be taken to see thal the base or sub-grade does not get damaged
. due to the addition of excessive quantities of water during construction.

- Appllcahon of Bindlng Maledal

-3 After the apphcauon of .screenings, the bmding materia! where it is required to be used
’ shall be applled successively in two or more thin layers at’a slow and unlform rate. After
) each application, the surface shall be caplously sprinkled with water, the resulting slurry

swept in with hand brooms, or mechanical brooms lo fill the volds properly, and rofled
during which water shall be applied to the wheels of the rofiers if necessary to wash down .

.. - “the binding materal sticking to them. These operations shall continue until the resulting
-t . slusry after filling ol voids, forms a wave ahead of the wheels of the moving roller.

-  Setting and Drying -

After the final compaction of water bound macadam course, the road shall be allowed to
dry overnight. Next morning hungry spols shall be filled with screenings or binding
_ : materlals as directed, lightiy sprinkied with water if necessary and rolled. No tralfic-shall be
- allowed on the road until the macadam has sel. The Engineer shall have the discretion to

stop hauling traffic from using the completed water bound macadam course if in_his
L opinion it would cause excessive damage to the surface.
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- Second Layer of WBM (where specified)
Betore faying the second layer of WBM, the surface shall be scarified and reshaped to the
required camber and profiles and all ruts, depressuons pot hales etc. made good. The
second layer shall be laid after the surface preparation is approved by the Engineer.
The specification for second layer of WBM shall be similar to the first.

9.5.19.7 Plpe fulverls
Materials

The drainage pibes-unless otherwise shown on drawings or Instructed by the Engineer,
shall be made of RCC (Hume pipe) and shall be either Class NP2 or NP3.

Pnpe culverts shall be made of reinforced concrete pipe (Hume Pipe) and shall be of class
NP2 or NP3 as decided by the Engineer or shawn in the drawing. All pipes shall meet the
requirements of 1S:458 and shall be procured from approved manufacturers with collars as
per manufacturers standard specifications. The’ Bidder shall ‘specilically mention the
‘particutar manufacturer's product he proposes 1o use. - -

Cement shall be Ordinary Portland Cement as-;per 1S:268.

'Aggrega!e shall ‘b_e as per 1S:383 - Maximum ;Ize shall not exceed one third the thickness™ "~
of the pipe or 20 mm whichever Is smalter. For bedding concrete for laying the pipes, the
maximum size of aggregate shall be 38 mm.

Fine aggregate for concrete shall be as per-1S:383.
Laylﬁg of Pipes

Laying of Hume pipes and collars shall be done as per 1S:783. Pipes shall be laid either in_
trenches or on supports as per drawing and/or Engineer's instructions. All pipe sections
and collars shall be inspected caretully for defects before laying in the trenches. Broken or
defective pipe shall not be used and shalt be properly marked and removed from site as
soon as the defects are detected. Pipes shalt be lald true to line and grade as specified in
the drawings and/or Engineer's instruction. The bedding of the pipes shall be ‘First class
bedding' or ordinary bedding as per 1S:783. The profile of cutting of trenches, free working
space provided on each side of the pipe, etc. shall be decided al site by the Engineer as
per site condition. Side slope, shoring, balling out water etc. as required shalt be done by.
the Contractor. Side slips, if there be any, shall be remaved by the Contractor. After faying
of the pipes are completed, backfifing of the trenches shall be done in layers of 150 mm,
tlods and fumps broken, watered and compacted with ircn rammers to the satisfaction of
the Engineer. The surplus spoils shall be transported .and filled in low areas within the
plant area, as instructed by the Engineer, The fitling shall be done as per specification.

All pipes and fittings shall be gradually lowered into the trench or placed on the supports
by approved means taking due care not to damage them.

Under no clrcumstances the pipes ghall be dropped into the trench or on supporis from a
height. The joints of pipes shall be grouted with 1:2 cement - sand mortar and the

«.;{)cedure of Jointing shall be as per 1S:783, . L. .
4y B L\s
v &*: Rp taid in trenches In earth shall be bedded evenly and firmly and as far up the

('-{«the{rq?\ch to fit the curve of the pipe or by compacting the earth under and aro

“~h ‘apﬂches of the p|pes as consistent with the load expected to be transmitted from the
backflh through the pipe to the bed. This shall be done either by excavating the botto

chve 01 the pipe to form an even bed.
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Where the pipe is laid in trench in rock, hard clay, shale or other hard materials, the spéce
below the pipe shall he excavated and replaced with an equalising bed of concrate (1:4.8

mix), sand or compacted earth as approved by the Engineer. In na place shall the pipe be
fald directly on such ha:d material,

it end protection wall is shown In drawing, the wall shall be constructed with first class
quality locally available bricks from approved Source. All civil works connecled with the .’
protection work, like concrete, brick masonry, plastering etc. shall be done as per relevant
Indian Standards ‘and in accordance with approved construction drawings. All materials
used shall also conform 1o Indian Standards.

9.5.20 Bitumen Roads

9.5.20.1 Scope

This specification covers the requirement in respect of materials, workmanship and quality

y for bitumen roads like bitumen macadam, premix carpet etc. Moreover, for specification
for base course, sub-basé course of roads, the technical specification C-13 (Technical
Specification for road works construction reads) shall be refemed.

9.5.20.2 Codes and Standards

Unless sﬁeciﬁcaﬂy mentioned otherwise, alf applicable codes and standards in their latest -

of testings.

editions as published by fndian Road Congress and Bureau of Indlan Standards shall
govem in respect of design, workmanship, quamy and properties of materials and method

Some of relevant available codes are listed here under.”

IRC -47

{RC - 48
; . : JRC -SP- 11
1S:73
15:217
Vi BER 1S:454

18:1200

9.5.20.3 Execution

Tack Coat

S

N

k shall consists ol application of a single coat of low viscosity liquid bi-tuminous '
i &\\an existing road surface preparatory o another bituminous construction.
AUEAL . '

Sfandard spegcification and code of practice for bitumen road.

Standard specification for btlumen rads surface dressing using pre
coaled aggregates

Hand book of quality coniral for censtruction for roads and runaways,
Specitication for paving bitumen,
Specification for cut back bitumen.

Specification for dlgbéi type cut back bitumen.

-Method of measurement for road work (Pan-17) including air field

pavements.

- Description

: 1
A\\Qu a
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=~  "Materials
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Binder: The binder used for tack coat shal ba bitumen of a suitable grade as directed by
o= the- Engineer and conforming to 1S:73, 217 or 454 as applicable, pr any other approved
3 ; cutback.

Construction Operations

i, e

- Preparation loi Base

The surface on which the tack-coat is to be applied shall be thoroughly swept and scraped
clean of dust and any other extraneous material before the application of the binder.

- Appticaﬁon of Binder

Binder shall be heated to the temperature appropriate to the grade of bitumen used and
approved by the Engineer and sprayed on the base at the rate specilied below. The rate -
cf spread in terms of straight-run bitumen shall be 5 kg. per 10 square metre area for an
existing bitumen freated surface and 10 kg per 10 square metre area for an untreated |
" water bound macadam surface. The binder shall be supplied urﬂionn!y with the aid of - « .

sprayers.
. The tack coat shall be applied just ahead of the oncoming bituminous construction.
Semigrout (Bituminous Macadam Binder Course)

e it e b, 8 43 0

bR 1 Oy

- This work shafl consist of construction, I a single course, 115 mm thickness of compac-
: ted crushed aggregates pemmixed with a bituminous binder, laid immediately atter mixing,
‘on a base prepared previously in accordance with the requirements of these specifications
and in conformity with the lines, grades and cross sections shown on the drawings or

% ‘ by the Engineer.

&

; Mateﬂals o

: o von

% _ the ’?fBinder .

§ ““The binder'shall be straight run bttumen of a suitable grade as direrted by the. Engmeer

3 : -complymg with IS:73. S

) The aggregates shall satlsiy the physml req\nrements set forth in Table-1. --

3 ) Tablet

] Physlw Requirements of Aggregates for .

3 - BRuminous Maudam ’ -
Los Angeles Abrasion © 152386 135% Maximum (Part V)
Aggregate impact Value * - |1 152386 30% Maximum (Part IV}

| _ Flakiness index 15:2386 , 35% Maximum -
: { Stripping Value 1S:6241 25% Maximum

Water Absorption 15:2386 - 2% Maximum value

/"'“\ -
S 3 Ei &0 c;\\\ﬁ\ggregam may satisty requirements of either of the two tests

The gq agates for bituminous macadam. for different xhickness shall conlorm ‘to the grading
<givén in Tables &

FICHTNER India Pant IV, Section ‘2’
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Table l|>

Aggregates Grading for 115 Mm Compacted Thickness

‘of Bituminous Macadam

Sieve Percent by weight passing the sieve
Designation Grading A Grading B
63 mm 100
50 mm 390-100
40 mm 35-65 100
25 mm 20-4Q 70-100
20 mm - 50-80
12.5 mm 520 -
4.75 mm 10-30
2.36 mm - 5-20
75 micron 0-5 0-4
Table i

Aggregates Grading for 50 Mm Compacted Thlckness

.of Biluminous Macadam

Sleve Percent by welght passing the sieve
Desngnauon Grading A~ Grading B
50 mm 100
40 mm 90-100
25 mm 50-80 100
20 mm - 70-100
12.5 mm 10-30 - -
10 mm 35-60 -
4.75 mm - 15-35
2.36 mm - 0-20
75 micron 05 Q-4

- Proportioning of Materials

The binder content ior~premmng shall be 3.5 and 4.0 percent by weight of the total mix for
aggregate grading A and B respectively, excepl when otherwise directed by ths Engineer.

The quantities ot aggragakes 1o be used shall be suflicient to yield the specified thickness
after compaction. :

S -~ Variation in Ptoportl"oning of Materials

The Contractor shall have the respons“oihty for ensuring proper proportioning ot matenals
and producmg a uniform mix. A variation in binder content o} £ 0.3 percent by weight of
total mix shall however, be permitted for individual specnmens taken for quality controf
tests.

. ) t
Construclion of Operation !

- Weather and Seasonal Limitalions {

FICHTNER India Part |vl Sectl
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/

mediate rolllng shall follow the breakdown rolllng as closely as possnb
- ‘(\l‘f' EL(:;\

-  Preparation of Base

The base on which bituminous macadam is to be laid shalt be prepared, shaped and
conditioned 1o the specified lines, grade and cross sections as directed by the Engineer.
The surface shall be thoroughly swapl and scrappd clean,land free from dust and foreign
mattef .

- TackCoat

A tack coat shall be applied aver the base.

- Preparation and Transport of Mix.

Hot mix piant of adequate capacity shat be used for preparing lhé mix.

The temperature of binder at the time of mixing shafl be in the range 150°C - 165°C and
that of aggregatés In the range 125°C 150°C provided that the difference in iemperature
between-the binder and aggregate.at-no time exceed 25°C.

Mixing shall be thorough 1o ensure that the homogenous mixture is obtained in which all
particles of the aggregates are ¢oated uniformly.

The mixture shall be transporied from the mixing plant to the point of use in suitable . .
vehicles. The vehicles employed for transport shall be clean and be covered over in
transit it so directed by the Engineer.

- Spreading

The mix shall be spread Immediately after mixing by means of a self propelled mechanical
paver with suitable screeds capable of spreading, tampling and finishing the mix to the
speciffed lines, grade and cross sections. However, In restricted locations and in narrow
widths, where the available plants cannot operate-in the opinion of the Engineer. he may
permit manual laymg of the mix.

The temperature of mix at the time of laying'shall be in the range 110 Deg - 135 Deg C.

In multilayer construction, the longitudinal Jolit in one layer shall offset that in the layer
below by about 150 mm. However, the )ocm in the topmost layer shall be at the centre lme
of the pavement.

Longitudinal joints and edges shall be constructed true to the delineating lines parallel to
the centreline of the road. Al joints shall be cut vertical to tha full thickness of the
previously laid mix and the surface painted with hot bitumen betore placing fresh material.

- Rolling

Atter the spreading of mix, rolling shafl be doné by 8 {o 10 tonne power rollers or other

approved plant. Rolling should start as soon as possile after the material has been
spreai. Rolling shall be done with care to keep from unduly roughening the pavement
surfac .

hollmg of the longitudinal jolnt shall be done immedlately behind the paving operations.
After this, the ralling shall commence at the edges and ‘progress towards. the centre
longitudinally except phat oh super-elevated portions, it shall progress from the lower to the
upper edge parallel to the centre fine of the pavement.

The mnlal or breakdown rolling shall be done as soon -as It Is possible to roll
without cracking the surface or having the mix pick up on the roller wheels. T .cebond or

F ~CVLS
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while the paving mix is still ata temperature that will result in maximum density. . The final
rolling shall be done while the material is stilt workable enough for removal of roller marks.

When Ihe roller has passed over the whole area once, any high spols or depressions
which bécome apparent shall be corrected by removing or adding fresh material. The
rolling shall then be ccntinued till the entire surface has been rolled to compaction, there is
no crushing of aggregate and all roller marks have been eliminated. Each pass of the
roller shall uniformly overlap not less than one third of the frack made in the preceding
pass. The roller wheels shall be kept damp if necessary to avoid the bituminous material

from sticking to the wheels and being picked up. In no case shail fuel lubricating oif be
used for this purpose.

Rolling operations shall be completed in every respecf before the temperature of the mix
falls below 80 deg C.

Rollers shall not stand on newly faid material while there is a risk that it will be deforme

thereby. The edges along and ransverse of the bituminous macadam laid and compacted
earlier shall be cut to their tull depth so as lo expose fresh suriace which shall be painted
with a thin surface coat of appropriate binder before the new mix is placed against it.

Wherever use of power roller is not feasible, suitable hand roller may be used as per the
instructions of.the Engineer. .

The bituminous macadaiji shall be provided with final surfacing w:thout any delay. If there

is 1o be any delay, the cburse shall be covered by a seal coat before allowing any rraffic
over it.

'x
}

Open Graded Premix Cé:rpet

- Description

This work shall consist of 1aying and compacting an open-graded carpet of 5 cm thickness
in a single course composed of suitable small sized aggregates premixed with a
bituminous binder on a previously prepared base, lgform a weanng course, in accordance
with the requwemen&s of these specifications. | '
- Materials i . !
- Binder ’

The binder shall be bitumen of a suitable grade, as directed by the Engineer and satistying
the requirements of 1S:73, 217, 454 or other approved cutback as applicable.

- Agg_rég ate

The aggregate shall consist of angular fragments of clean, hard, tough and durable rock of
uniform quality throughout. They shall be obtained by crushing rock and be free of
elongated .and flaky -pieces, soft and disinergrated_materials -and vegetable or -other
deleteripus matter. They shall preferably be hydrophobic type.

The aggrégates shall satisfy the quality requirements set forth in Table | except that the
Flakineéss Index shall be limited to 3 maximum of 30%.

- _.-Proportioning of Maqerials
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Table IV

Quantities of Materials Requlred for 10 sq.m.
of Road Surface for 5 cm Thick open-graded

Premix Carpet -
Aggregates of carpet

a) Stone chippings - 12 mm size; passing
20 cm sieve and retained on 10 mm sieve 0.18 cu.m

b) Stone chippings - 10<mm size; passing .
12.5 mm sieve and retained on 6.3 rnm sieve - 0.09 cu.m $

Binder for premixing (quantiﬁes in terms of straight run bitumen)

a) For0.18 cu.m of 12 mm size stone

’ . chippings at 52 kg per cu.m ; 9.5 kg.
" by For 0.09 cu.m of 10 mm size stone .

chippings at 56 kg per cu.m. ' 5.1 kg
“ o - N ‘ - T '( Total -1‘:1“6.—kg
: Construction Operation - 4 ) ] 4 i ‘‘‘‘‘‘‘

- Weather and Seasonal Limitations

Open graded premix carpet shall not be lald during rainy weather or when the base course |
is damp wet or when the atmospheric temperature In shade is 16 deg C or below :

- Preparation of Base

The underlying base on which the bltuminous carpet is to be -laid shail be prepared,
shaped and conditioned to the specified lines, grade and cross section in accordance with
Table V as directed by the Engineer. The surface shall be well cleaned by removing

caked earth and other foreign matter. with wire brushes, sweeping with brooms and finally
dusting with sacks as necessary.

- Tack Coat

A tack coat complying with relevant clause above thall be applied over the base
- preparatory to laying of the carpet. Appfication of tack coat shall, however, not be

necessary when the faying of carpet follows soon after the prowslon of the bituminous
_course,

- Pregaratlén of Premix

Mixers-of approved type shall be emgployed for mixing the aggregates with the batumnnous
bmder

ontlnuous supply.
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The aggregates shall be dry and suitably heated 10 a temperature as directed by the
Engineer betore these are placed in the mixer. . After about 15 seconds of dry mixing, the
‘neated binder shall be d‘stribuled over the aggregates atthe rate specified.

The ‘mixture of binder wuh chipping shall be continued until the chippings are thoroughly
coated with the binder. : The mix shall be immediately transporied from the mixer to the
point of use in suitable vehicles or wheel barrows. The vehicles employed for transport
shall be clean and be covered over in transtt it so directed.

- “Spreading and Rolling ' '

The premixed material shalt be spread on the road surface with rakes to the required
thickness and camber or distributed evenly wlm tHe help of a drag spreader, without any
undue loss of time, The camber shali be checked 'by means of camber boards and

_inequalities evaned out. As soon as sufficient langth of bituminous matFnal has been laid

rolling shall commence with 8 to 10 tonne power rollers, preferably of smooth wheel
tandem type, or other approved plant. Rolling shall begin at tEe edges and progress
toward the centre longitudinally, except that on the superelevated portions it shall progress
trom the lower 1o upper edge paraliel to the centre line of the pavement.

When the roller has passed over the whole are once, any high spots or depressions which
become apparent shall be corrected by removing or adding premixed materials. Rolling
shali then be continued uatil the entire surface has been rolled to compaction and aff the
roll remarks eliminated. In each pass of the roller preceding track shall be overlapped
uniformly by at least 1/2 width. The roller wheels shall be kept damp to prevent the premix
from adhering to the wheels and being picked up. In no case shall fuellubricating oil be
used for this purpose. Wherever use of power roller is not feasible, suitable hand roller
may be used as per the instructions of the Engineer.

Rollers shall not stand on newly laid material while there is a risk that it will be deformed
thereby.

The edges along and transverse of the carpet laid and compacted earlier shall be cut to
their full length so as to expose fresh surface which shail be painted with a thin surface
coat of appropriate binder before the new mix is placed against it.

- Seal Coat ' )

A seal coat conforming to relevant clause shall be ap'piied to the surface immediately alter
laying the carpet. No traffic shall be allowed on the road till the seal coat has been placed.

Seal Coat

-  Description

* This work shall consist of application of a seal coat (Type-B) for .sealing the vonds ina

biluminous surface laid to the specified levals, grade and camber.

Seal coat shall are of two types as gwen below : o - -

Typa A Liquid seal coat comprising of an application of the bituminous binder
tollowed by a cover of stone chippings.

| FICHTNER India -
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Materials
- Binder

The bidder shall be bitumen of a suitable grade as directed by the Engineer and

conforming to the requirements of 1S:73, 217, 454 as applicable or any other approved
cutback. :

-The-quality of binder to be utilized, in terms of straight run bitumen shall be 9.8 kg and 6.8
- kg per 10 square metre area for Type A and Type B seal coat respectively.

- Stone Chippings for Type A Seal Coat’

The $tone chippings shall consist of angular fragments of clean, hard, tough and durable
rock of unitform quality throughaut. They shall be free of elongated or flaky pleces, soft or
disintergrated sione, vegetable or other deleterious matter. Stone chippings shall be of
6 mm siza defined as 100 percent passing through 10 mm sleve and retained on-2.36 mm
sieve. The quantity used for spreading shall be of 0.09 cu.m. per 10 sq.m. area. The

chippings shall satisty the quality require-ments spelled out in Table i except that the
upper limit for flakiness Index shall be 30%. .

"~ Fine Aggregate for Type B Seal Coat"

The fine aggregate shall be sand or.fine grit and shall consist of clean, hard, durable,
uncoated dry particles and shall be free from dust, soft or flaky material, organic matter or
other deleterlous substances. The aggregate shall pass 1.7 mm sleve and be retained on
180 micron sieve. The quantiy used for premixing shall be 0.06 cu.m. per 10 sq.m. area,

}
Constructlon Operations - -

- Preparation of Base

The seal cost shall be applied immediately atter the laying of bituminous course which is
required fo be sealed. Before application of seal coat materials the surface shall be
cleaned (ree of any dust or other extraneous matter,

{
- Construction of Type A Seal Coat

.The binder shall be heated:In bollers of suitable design, to the temperatura appropriate to
the grade of bitumen approved by the Engineer and sprayed on the dry surface in a
uniform manner preferably with the help of mechanical sprayers. Excesslve deposits of
binder caused by slopping or starting of the sprayer or through leakage of any other
reason shall be suitably corrected before the stone chippings are spread.

immediately after the -application of binder, stone chlpplngs In a dry and clean state, shall
be spread uniformly on the surface, preferably by means of a mechanical gritier, otherwlise

manually so as to cover the surface completely. If necessary, the surface shall be
broomed to ensure uniform spread of chippings. I ’

Immediately after the abp!lcaﬁon of the cover materlal, the entire surtace shall be roiled
with a 8 - 10 tonne smooth wheeled rofler. Rolling shall commence at the edges and
progress towards the centre except in superelevated portions where it shall proceed trom

. /-*‘Tr et edges to the outer. Each pass of the roller shall uniformly overlap not less than
/>§‘( CL-ofth
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- Construction of Type B Seal Coat

Mixers of approved type shall be employed for mixing the aggregates with the bituminous
binder.

The binder shafl be heated in boilers of sultable design, 1o the temperature appropriate to
the grade ol bitumen approved by the Engineer. Also the aggregates shall be dry and

_suitably heated {0 a temperature direcled by the Engineer before the same are placed in

the mixer. Mixing ot binder with aggregates to the specified p(opon‘«ons shall be continued
till the later are thoroughly coated with the former.

The mix shall be immediately transporied from the mixing plant to the point of use and

spread-uniformly on the bituminous surface lo be sealed.

As soon as sufficient length has been covered with the premixed material, the surface
shall be rolled with 8 - 10 tonne smocth wheeled power rollers. Rolling shall be continued
till the premixed material completely seals the voids in the bituminous course and a
smooth uniform surface is obtained. Wherever use of power roller is not feasible suitable
hand roller may be used as per the instructions of the Engineer.

Opening to Traﬁ‘i_c

In the case of TypeB seal coal, traffic may be allowed soon alter final ralling when the
premixed material has cooled down to the surrounding temperature. However, as regards
Type A seal coat tratffic shall not be permitied until the following day. -

Repair of Existing Roads s

Pot holes or patches and ruts in existing bitumen road, concrete road and WBM road shall
be repaired by removal ot all loose material by cutting in rectangular patches and replacing

-with suitable matena!s The repair shall be done as under :

Pot holes, patches and ruts shaf be dramed of water and out 1o regular shape with.vertical
sides, and then be filled either wuh

i) coarse aggregate and screenings conforming to the specification for water bound
macadam and compacted with 1ollers or other approved rammer

or

ii) p(e ed material oonlo;ming to the spei:itiscaﬁon tor open graded premix cémet )
nd dompacted with rollers of other approved means after painting the sides and

bottom of the holes with a thin appilcation of batumen or a combination of both as
dzrecled by the Engineer.

Paymenl for {i) shall be dane as pef items for water bound macadam and for (il) as per

item for open graded premix carpet. Cumng removal of materials shall be paid under
dismantling items.

In case, however it is found that there has been damage 1o the granuiar sub-base as well,
the area of the damaged surface shall be repaired by removal of all loose materials, out to
regular shape with verticat sides and relaid with graded materlal as per specification of

granular sub-base and then surfaced with water bound macadam as per specrﬂcatlon for
the same. .

Further any’makmg;u
given abéve. for fdp
Measﬁremgms and p:

e level of existing siuung shal also be dé{r{e as per proced
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9.5.20.4 Quality Control & Tolerance

The Contractor shall establish and maintain quality control for the various aspects of the
work, method, malterials and equipment used.

All works performed shall conform to the lines, grades, tross sections and dimensions
shown on the drawings or as directed by the Engineer. Permitted folerances for
roadworks are described hereinafter. . .

i) Horlzontal Alignment :

Horizontal alignments shall be reckoned with respect to the centre line of the camiageway
as shown on the drawings. The edges of the carriageway as constructed shall be correct
within a tolerance of £ 25mm therefrom. The corresponding tolerance for edges of the
roadway and lower layers of pavement shall be + 40mm.

1) Longitudinal Profile :

The levels of the subgrade and diffetent pavement courses as constructed, shalt not vary
from those calculated with reterence 1o the longitudinal and cross-profile of the road shown
on the drawings ot as-directed bythe Engineer. beyond 1olerances mentioned balow :

Sub-grads °  +25mm o T LT
Sub-base + 20mm
Base course + 15mm

Wearing course  t 10mm

Tolerance in wearing course sha!l not be permmed In conjunction with the positive
tolerance for base course if the thickness of the former is thereby reduced by mare than

“6mim.

fi) Surface Regularity ot Subgréde _énd Pavement courses :

_ The surface regutarity of completed sub-bases, base courses and wearing surfaces in the

Iongltudmal and transverse directions shall be within the tolerances indicated in Table V.

The Iongltudinal pmme shall ba checked with a 3 metre long straight edge, at the middle of .

. -each traffic lane along a fine paraltel to the centre of the road. The transverse profile shall

‘be checked with a set of three chamber boards a lntervals of 10 metres.

Do, No.6725-GE-SPC-T00-015, Rev. RO~ "FICHTNER Indla
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Table-V
Permitted Tolerances of Surface Regularity for Pavement Courses
Longitudinal Profile with 3 metre straight edge Cross Profile
. Maximum
S| Type ot Maximum Maximum number of pe-rmlssib!e
"No. construction - Permissible undulations permitted in variation trom
undulation any 300 metres length specified profile
mm exceeding (mm) under camber
template (mm
18 |12 |10 3]
1 Earthen 25 30 |- - - |- 15
subgrade
2 | Granuiar i5 - 30 |- - 12
subbase
3 Water  bound | 15 - 30 |- -~ 12
macadam  with : ’
oversize meta
(40-90 rhm size)! _
4 Water ' bound | 12- . - 30 - 8
[ macadam  with -
normai size’
metal (20-50mm |
and 40-63 mm
size),
Bituminuous
penetration
- Macadamr
5 Surtace 12 - - 30 - 8
dressing ~ (two
coat over WBM |.
(20-50 mm or
-| 40-63 mm size
metal),
bituminuous
penetration
macadam or|_
built-up  spray
( grout
6 Open  graded | 10 - - - 30 6
premix  carpei,
mix seal
-surtacing - .-
7 Bituminous 10 - - - 20" 6
‘macadam q - :
8 Semi-dense 10 - - - 20" 6
carpet -
19 Asphaltic 8 . - - 110 4
concrete )
:m: oncrete 8 - - - 1o 4
\ E f&ements ’ _
, Gy /ﬂ

{,s ace dressing in all other cases, the standards of surface evenness will be the
s those for the surface receiving the surface dressing.
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2 **  These are for machine laid surfaces. ¥ laid manually due to unavoidable reasons,

9.5.21

9.5.21.1

9.5.21.2

95213

tolerance ypto 50% above these ‘valves in this column may be permitted at the
discretion of the Engineer. However, this relaxation does not apply to he values ot
maximum undulation for longitudinal and cross profiles mentioned in columns 3 and 8
onlhe table.

Surface evenness requirements in respect of both the longitudinal and cross proﬂle
should be simultaneously satisfied.

Steel Chimney

Scope

This specification covers the specific requirements for design and construction of circular
steel chimney including electrical work, lining work/ other associated works.

‘Codes

The design, fabrication and erection of steel chimney shall be strictly as per 15-6533 (Part
1&2) - 1989 except specified otherwise hereunder.

Wherever any reterence to IS Codes is made, the same shall be taken as the Iatest
revision at the time of design of wark, uniess offierwise specified. :

Apart from the 1S Codes memoned in the various clauses of this. speéhication. all other
relevant IS Codes related to the job under considerationt and/or referred to in the above
.mentioned codes shall be followed where applicable.

Design Calculations and Drawings - .

The confractor shall fumish design _calculation, GA drawings .and detailed tfabrication
drawings for the approval of the Engineer-in-Charge.

All calculations shall be done In metric units. The calculations shall. be supported by all
back up documents and references’ »ndu:ing explanatory skeiches and general
arrangement drawings.

Where computer program is used. the contractor shall submit a write-up an computer
program used and explanation of input and output data for review of Engineef-in-Charge.

All drawings shall be made In metric unils showing dlmensmns in millimeters and levels in
meters. .

The contracter shall submit 2 sets of calculations/ computer output and 4 sets of drawings
to Engineer-in-Charge for review along with 2 sets of schedule of drawings proposed ta be
prepared. Unchecked and unsigned calculations/computér.output and drawings - shall not
be accepted tor review and shall be retuned to the contractor.

tned 1o him and the contraclor shat comply with the comments® as given on
computer output and draw|ngs without any ‘extra’cost to the owner and

Doc. No.87Z5-GE-4PL-700-015, Rev. Ao FICHTNER Indla Part IV, Section 4.2
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| j .
The contractor shall submit 3 sets of final calculations/ computer output and 6 sets of
drawings for distribution by the Engineer-in-Charge -afler marking ‘Approved {or
Construction' on each drawing. No construction shall proceed at site without ‘Approved for
Construction’ drawings.

it shall be clearly understood by the conractor that review of calculations/compuler output
and drawings by Engmeer-lrrCharge shall not absolve the contractor of his responsibility
for correctness and soundness of drawings/structure. Any defect/omission observed
during construction or fill defect liability period of works, shall be rectified by the contractor
by carrying out the necessary addition/alteration/moditication or reconstruction to the
' - .. entire satisfaction of the Engineer-in-Charge without any extra cost. The decision of
Engineer-in-Charge in this respect shall be final and binding upon the contractor.

After completion of wcrk, contracior shalt supply cne bound-volume of all * as built” final
calculations/ computer output and drawings along with one set of reproducible to the
owner through Enginesr-in-Charge.

. - 9.5.214 Lo_ading
- '
; General

The Chimney shall be designed for all loads mciudhg the weight ot chimney, accessories,
temperalure and wind or earthquake. Due consideration shall be given to loadings during
the construction/erection phase and accounted for in the design. Des«gn data is given in
the Data Shieet enciosed as Annexure-i to the specification.

Dead Load

. All permanent loads due to the weight of chxmney shell, corbels and lining supported on
~ them, platiorms ladders, flue ducts and other accessories.

. lmposed Load

lmposed load on service plaﬂonns around chimney shall e taken as 300 kg/m2. Design

live load during construction/erection shal be computed as per actual condition.
Imposed loads from the duct jolnmg the chimney.
Wind Load

The wind loading shall cantorm to 1S-875, Part Il - 1387 . Dynamic analysis shall be
carried out as per 15-6533 and stability ensured under such condition. I two or more
chimneys ate spaced at less than 20 times the diameter ot bigger chimney at 2/3 ot their
height or when the chimney Is located close o other structure of comparable height,

special consideration shall be taken Into account for carrynng out wmd loading analysis due :
to aerodynam;c interference.

Earthquake Load

Earthquake forces actlng on the chimney and analysis for the same shall be camed outas
per 1S-1893. The horizontal design selsmic coefficient shall be worked out by response
spectra method as per IS-1893 with an Importance Factor ol 1.5, '

/"—'4"
o EL €03 ,$ al Effect

’1

1 temperature- stresses due to flue gas temperature shall be considered and if
lining shall be provided. K lining is provided the thickness of thermal llmng sha
:i..
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be sa designed thaf temperature on the inner face of chimney shell at any cross section
never exceeds 200° C forsteel conforming to IS-226.

Aocdl Lboads

The effect of following local loads shalt atso be considered.

a) l,oéal moment produced by thermal gradient at all thickenings.
by Local moment produced by interior brackets. _
©) “ Localmom.entduetoplaﬁam

). Local moment produced by ovaifing.

e} Local buckling of shell.

9.5.21.5 Load Combination : o -

Chimhey shall be designed for the most unfavourable lpad combination during
const ton operation and shuf down conditions. Various !oad combinations for
i calculation of stresses shal!beasmder

a) Deadload + \Mpdtoad.

b) - Dead load + Earthquake load. -
¢} Dead ioad + Load due o ining + Imposed load on service platiorms + Wind toad.

d) Dead Yoad + Load due to fining + tmposed boad on service platform + Earthquake
load. i
I
The thickness of #ining shall not be assumed ‘19 increase the section modulus of the shell
nor 1o resist overtuming due to lateral bending action or strumng action from wind/seismic
tforces for stability checking.

9.5.21.6 Design and Detailing Requumem:

The design of chimney shell .and other components of chlmney shall be done in
accordance with the provisions of 15-6533. Penmissible stresses shall be as per 15:6533.
. In case 1S-6533 does not cover a patﬁaﬂar aspect, provisions of IS-80D shall govem.

Proportions of the. basm dimensions of a seﬁ-eupporung chimney shali conform to the
following:” -

Minimum height of flare be equal 10 one-third the height 61 the chimney.

Minimum outside diameter of unlined chimney shell at top be equal to one-twentieth of the
height of cylindrical portion of chimney and for lined chimney it shall be one-twentyfitth of
the height of the cyﬂndrical portion.

The /é‘gnum thickness of the chimney shell shall be the calculated thickness obtained
from sites$\and deflection considerations plus the corrosion allowance but shall not be
lfas 4@ m. nor less than 1/500 of the outside -diameter of the chimney at the ’
consld’ered sight. The corrosion allowance shall be-as per 1S-6533. Minimu it

N &hot?o fjed sections used for external constructiori-shall be not less than 8yn 9 ou:

\..},- P2y cy v\// = ;\(‘:3‘
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9.5.21.7

9.5.21.8

Thermal Lining

_-When- th\lemperaue of ﬂue gas is likely to fail below 150 C and moisture is present |
11

For load cambinalions involving earthquake the permissible stresses in chimney shell ﬁay
be exceeded by 33 1/3 % {thirty three and one third percent).

Where l'a'rge— openiﬁgs.apertures are cut in the shell plate, a structural analysis ol the
stresses shall be made and compensating material provided, as required, to ensure that
the stresses specified in IS Codes are not exceeded.

If the period of natural gscillation for the chimney computed as per 1S-6533 exceeds 0.25
sec., the design wind loads shall take into consideration the dynamic effect due to
pulsation ot thrust caused by wind velocity in addition to the calculated static wind loads.
Dynamic eHect of wind and resonance shall be checked as per the procedure given in IS
6533 (Part 2) - 1989 and the chimney shall be, designed for the same

The stability of the structure as a whole or any part of it shall be investigated to satisty the
following relationship.

16(rw+r_m)-09re6<18ra
Where 1 _w = Stress produced by wind load.

r__m = Stress produced by any other load which may act to increase the combined
stress.

r_e = Stress produced by dead load and any other Ioad whlch acls at all times and will
. reduce the combined siress. .
r_a = Allowable stress.

The stability of the chimney shall be ensured at all the times by taking into account
probable variations in dead load during construction, repair or other similar work.

Suitable stiffeners {12 mm. minimum thickness) shall be provided on either side- of each
bolt hole of base plate to take care of local bending.

Deflection and Tolerance

Permissible deflection at the top of chimney produced by wind foad moment t;kihg into
account the dynamic factor shall not exceed 1/200 of the unsupported height.

Permissible erecion tolerances for chimney shall not exceed the limits” specified below..

The variation in the eccenlriciy of the axis of the chimney from the vertical at any level
shall not exceed 25 mm. or /1000 of ihe he‘ght. whichever iIs less at that paricular
seclion.

Thermal lining and insulation shal be ‘provided to limit the temperalure stresses in the
chimney shell and protect the sanie from abrasive and cormosive action of chimney gases.

However, if the flue gas teiperaturé Is less than 200° C, lining/insulaticn may be restricted
to the bottom 3.0 m. so as the restrict the outside face temperature ta 60° C. In.case
external insutation Is provided the same shall be with 50 mm (min.) mineral wool insulation
cladded with 1.6 mun. Gi sheet. Lining shall preferably of castable typs. The lining shall be
supported on supperting rings connected to the chimney shell at about 8 to 10 m. interval.

The supporting fings shall be slotted vertically tor the full depth to at appmxnmate|y
900mm. d/c to reducehe Hect of temperature stresses.

4

@s@he chumey shel shall be protected from oormsmn ior the entire _h ight

Q’Vater

\*vff

O,

e~



L N .
[T R P P PESIN

Cpmed ot

vy

N

. . [T oy
VO e e bt e gl

Mt

0 At

OTPC

| | .
760 +50 MW Gas Based CCGT Power Plant
Tender Enquiry Document for EPC Conlract -

e AR B N Ly el e i e

PLOMCEAA AT RN AL LM, £ W R g e R by e e
)

X WA 2N

9.5.21.9

S- At x‘qomratxon

cement ratio shall be between 0.25 to 0.30 by weight. Studs of 3.15 mm. diameter and
lerigth equal to half the thickness of guniting should be spot welded to the inside surface of
the steel chimney at 500 mm. dislance, staggered bothways on to which welded wire
fabric of 8 gauge wire of 150 mm. mesh size shall be welded or tied with 16 gauge
annealed binding wires. For guniting, water pressure shall be 1.06 kg/cm2 gauge. Air
pressure shall be 2.46 kg/em2 or 30 metre lenglh of hose and shall be increased by
0.35kg/cm2-gauge for every additional 15m. length ot hose. The mix shall be shot at right
angles to the surtace. lmmedlalely alter hmshmg. the surface shall-be cured by a sprayed-
on coat of an approved curing compound. However the top three (3) melres. of the
chimney shall be lined with stainless steel under all conditions.

Chimney Accessorles

lnspecﬂonlCleanlng door

Suitable door for access near the base shall be provided for the purpose of inspection of
the inside of the chimney during construction and for maintenance. The door shall be
insulated on the inside face with mineral wool and backed by Asbestos Sheet. Minimum
clear access opening shall be 600 mm. x 900 mm. and the siil of the door shall be 300mm.
above the finished grade/pavement level outside the chimney. The doors shall be hinged
and shalt be provided with a locking devica. These doors shall be fabilcated from mild
stee! plates and angle sections of thickness not less than 6 mm. and painted as per
relevant clauses for Painling in this specification. All construction and details. shall be
made in such a way so as 1o ensure no enlry of ralnwater from outsnde of leakage of flue
gases from inside. . -

Ladder

The chimney shall be provided with a mild stee! ladder extending from bottoni to top and
fabricated in 4.5 to 5.0 metre sections and constructed as foflows :

The ladder shall consist of 75 x 75 x 8 angle stringers spaced at 450 mm. clear inside
width with 20 mm. dia rungs. The rungs shall be' spaced 300 mm. c/c and shall be 250mm.
away from the chimney outside surface. Each ladder section shall be bolted together with
the next sectaon The ladder shall be provided with 75 x 10 mm. stays @ ‘3500 mm. cfc.

The stays shall be bolted/welded to the' stﬁngers and welded to the chimney shell. The
fadder shall be provided with a safety cage made up of mild steel flats of size 50 x 8 for
both verticals and horizontal rings, The cage shall have a minimum diameter of 700 mm.

. and start from a helght of 3000 mm. above ground.

Platiorms

Steel chimneys shall be provided with chequered plate platforms supported on structural
. steel sections all arbund the outer shell for erection and service of warning lamps,
éarthing, Inspection etc., at intervais of about 15 m. The platforms shall be at least 800
mm. wide and provided with tubular handralls of 1 m. height with a toe guard of 125 x
5mm. The fop most platiorm shall be located 1.0 m. below the top of chlmney All
platforms shall be provided over the entire padphery of chimney shell,

Sampling Plpe100 NB sampfirg pipe alongwith flange and blind flange shall be provided
above the intermediate platform as shown in the drawing.

Desuj(\?hnd c_qnsuuctron of foundatlons is also mcluded in the .scope of t

$ﬁimney
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9.5.21.1M

a) Vertical Foundation shall be designed for due to self weight and lining & lateral loads
and moments at base plate level due lo wind and earthquake loads.

bj Dimension and details of base plate and anchor bolts.

The bottom of base plate shall be at least 300 mm, above the finished grade level.

Construction hequire:nents._

Material

Structural Steel

- The structural steel to be used fof steel chimney shall be as per 15-2062 for sheii plate

unless specified otherwise elsewhere.

Welding Electrodes

Welding electrodes shall be of approved manufacturer conforming to 1S-814 unless
specified otherwise to suit the requirement aof shell plate and welding procedure.

Base Plate and Holding Down Bolts
The material shall conform to the requirement of 1S-432 grade 1.

Receipt and Storing of Material

Ali steel paris fumished by supplier shall be checked, sorled out, slraightened and
arranged by grades and qualities in stores..*

All sections shall be free from surface defects such as pitting, cracks, laminations, twists

etc. Use of detective maxénals shall not be permitied and all such defecuve material shall
be removed from the site Ir\medlately

Welding’ wire and e\ectrodes shali be slored separalely by qualltles and lots inside a dry

. and enclosed room, in °ompliance with 1S-9595 and as per Instructions given by .the

Engineer-in-Charge. Electrodes shall be kept pertectly dry to ensure satxsfactory operation
and weld metat soundness

L

Fabrication and Erection’

-

All fabrication and erection shall be done in acéordance with 1S-800, 1S-9595 and based
on the tabrication drawings adhedng strictly to work points and work lines on the same.

All connections shall be welded connections ‘except for ladders and platforms unless
specified olhemse Welding shall be done as per 15-9585.

The venical butt weld seam shall be staggered at about 120° between adjacent sections of
chimney shell.

Any defective material used shall be replaced by the contractor at his own expense.

Any faulty fabrication pomted out at any stage of work shall be made gocd by the
contractor at his own cost.
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At least one spot of 300 mm. length shall be radio-graphed for each thickness produced.

. i
it the random radiography of a weld in any joint reveals unacceptable defects, two further
welds in the group represented by the weld shall be radiographed to the same extent. It
these further welds show no unacceptable defects, the group of welds represented by the
weld shall be accepted. However, the first defective weld shall be repaired. If one ot the
two further welds show unacceptable. defects, each weld in the group shall be
radiographed. Unacceptable welds shall be repaired and then radiographed.

9.5.21.12 Painting

All_painting work shall be carried out with the best quality of materials and workmanship
and in accordance with the best engineering practice and ipstructions of the Engineer-in-
Charge. The compatibility of the paint system shali sult the ‘environment envisaged in and
around the plant and confirthed by the paint manufacturer.

Chimney Shell

Surface preparation

The surface to be painted shall be cleaned by chipping, scraping hammering and wire
brushing. On-completion of cleaning the detached rust, mill scale and other deleterious

material shall be removed by clean rag and/or washed by water or steam and thoroughty
dried with compressed air jet i required before application of paint.

internal surface painting

The inside surface shall be given two coats of acid alkali and heat resisting paint
conforming to 15:158 over a thinned coat of the same. However it monolithic lining is
provided, no painting is required.

External susface palnting

The top outer surface shall be given two coats of epoxy zinc chromate primer followed by
two coats of epoxy high bulld finish coating of approved quality and shade. Where aviation
warning signals are required, top one third of the outer face of the chimney shell shall be
painted with two coats of above finish coat of more than one colour {red and white) in
horizontal alternate bands of minimum 3 m. width to give a perfect contrast. The bands at
extremities shall be of darker colour.. Below this height, two coats-of aluminium paint to
15:2339. over two coats of zinc chramate primer shall be applied.

Structural Stee! Members
Al structural steel works shall be sand blasted and given expliux 13, MIO & final painting.

9.5.21.13 - Electrical Work

. Aviation Warning Lighting

SR TR AP TR P EASIEEES T SIS TN TR PAPEY CARAR SRR VE S oL A byt v i S ik

op most external platform shall be provided with three (3) nos. aviation waming lighting

es of GEC type ZH752 or equivalent, double obstruction lights, complete with neon
nd all accessodes. These lights shall be erected on the platform ralling equally
Ged, along the petiphery and adequately secured'to the ralling against wind pressure/
orgEs\The lights shalt be red In colour having an Intensity sutficlent to be conspicuous
ing the intensity of adjacent lights and general level of lliumination a
hts will be viewed. The intensity of each light shall not be less than

\ A
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shall be distributed at intervalg of 120 in one horizontat p_lane._ Aviation warning lights shall
be distributed on all three phases.

The aviation warning light system desiga and installation shall conlirm ta the requurements
‘of Civil Avamon Depanment Gavernment of Indla and other statutory regulauon

Temporary aviation obstruction lights shall be provided during construction stage also at
the lop most point ot the obslruction and shali be shifted up as construction progresses.
These lights need be installed only if the level of obstruction is greater than 30 m. above

grade.

The chimney shah‘ be pr%ovided with plattorms (walkway) alongwith hand rails etc., at the

- various levels at which the marker lights are provided to tacilitate maintenance of these

fixtures. Wiring of alternate fixtures in one horizontal plane shall be from different circuits.
The kighting fixtures and junction boxes shall be suitable for use in classified areas as per

~ requirements of 1S:5571.

Cabling

v

Cables and wires for feeding awahon*wammg lights and power outlets:shall be supplied
and installed by Contractor. Cables from tha distribution boards for plattorm lighting, *
aviation warning ighting and power sockets shall be routed to junction boxes located at
the "each platiorm. For the junction- boxes located In the top platform, cables may be
looped out from the junction boxes at bottom platform. For each platidrm wiring for the

individual lights and power sockets shalt be routed through PVC lated and sheathed
armoured cables from the respective junction boxes.

Wiring to pawer sockels and avlaﬂon warning lights shall be mada by PVC insulated, 1100
'V grade armoured, aluminium stranded conductors. The armouring shall be made by using
single galvanised sigel wire having an ovesall PVC sheathing and complying to 15 : : 1554,
The cables selected shall be in such a way that the voltage drop is limited 10 3%.

All cables shall be clamped along the ladder by fixing it suitably so that the cables are
thermally insulated from the hot shell of the chimney. -

Junction Boxes

The |uncnon boxes shall be of Cast Aluminimum (LM6) alioy. of 16 SWG'size. The 1unc(»on

boxes for malnlatmng the cables shall be provided with necessary cabie glands and shail
be of vermin proot and weathet proof construction. -

Distribution Boards

The- Contractor shall provide sheet stee! distri-bution board wulh suitably rated TPN
incoming swilch tuse unit.

The distribution board shall have the fallowing outgoing circuits :

Suitable no. of teeders with-suitably rated TPN swilch fuse units for power sockets at
external platform.

-

The main distribution board shall be located outside the stack. The board shall be painted
with one coat of zinc chromate primer (yellow) and two coats of synthetic 'enamefl paint of

approved shade. The swilches shall be heavy duty type conformlng to the requirement of
IS : 4064,

FICHTNER Ind{a
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Lightning Protection and Earthing System
Two earth connections shall be prov:ded at the bottom of chimney as per IS requirements
to as lightning protection. :
~ Earth pit shall consist of 40 mm. dia, 3000 mm long MS rod electrode in accordance with
1S:3043. These earth pits-shall be intercomected with 50 x 6 Gl flat to be laid-at a depth of
minimum 600 mm. below grade. At least.wo pig tails connections 10 interconnect the local
grid with the owner's main grounding grid shall be provided.
9522  Fencing & Gate
9.5.22.1 Scope
This specification covers the requirements in respect of materials, workmanghip and
quality for chainlink/barbedwire fencing fixed on M.S. angle posts or RCC precast posts.
9.5.22.2 Codes and Standards
Unless specifically mentioned otherwise, a applicable codes and standards in their latest
editions as published by the Bureau of indlan Standards and all other such as may be
published by them during the currency of the Contract, shall govern in respect of design,
workmanship, quality and properties of materlals and methods of testing. Some of the
relevam available codes are listed hereunder
15278 . Galvanised steel barbed wire for fencing
1IS:1161 " Steel tubes for structural purposés
1S:2062 Steel for general stnictural-steel purposes
1S:2721  Galvanised steel chainlink fencing
9.5.22.3 Materlals & installation . ) - -
4 l l
Angle lron Post

Angle Iron Post shall be.rolled arigle section conforming te 1S:2062 and shall be double dip
galvanised.

Precast Concrete Posts

Concreie mix shall be M20 as per IS:456. Relnforcement shal be M.S. and/or torsteel
bars,

Posts shalt be cast in smaoth steel forms made to correct dimensions as per drawing and
concrete shall be compacted by fable vibrators or needle vibrator to give smooth finish.

Curing of concrete shall be done by submetgmg the posts in water tank for minimum 15

days.

Precast.posts shall be installed in PCC I:i:é foundation, with a mlnimum embedment

FICHTNER indle
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Diaganal post bolted ‘0 the §eﬂi&l posts shalt be provided 'at every eighth bay and on
either side of the corner posts. Spacing of the pos!s shall be not greatef than 3 m or as per

drawing whichever is less. 1

1

Al hardwares used shall be of hot-dip galvarised steel.

Chain link fence

Chainink shall contorm to 1S;2761. It shall be procured in rolls of appropriale length and
width and shall consist of 10 G hot dip galvanised steel wires woven in the form of zigzag
mesh gnvmg an opemng size of 50 mm square.

Chamhnk shall be secured 1o the posts with 8 mm a“ ta Gl hooks/rings.

Tensuon wire shall be provided passing through the mesh at top, centre and bottom of the
erected chainlink mesh and shal be of 3 mm dia hol dip galvanised wire and shall be

_stretched to keep the chainfink In taut position. 25 mm x 6 mm Gl flat stretcher bar shall be

provided at the end posts to tie the tenslon wires.
Barbed wire fence
Barbed wire shall conform to 15278

Barbed wire shall be made from hot dlpped galvanised wire of 12 G, 2 ply with barbs of
16G spaced at 100 mm. -

Barbed wire shall be procured in bundles of standard weights anclf shall be fully stretched

across the posts and secured with G.1. hook bolts and washers.

Spacing of horizontal wires shafl nat be greatér than 225 mm or as specified in the
drawing. Diagonal wires shall be provided In each bay between two adjacent posts. No
wire shall be left loose or sagging.

Gate

Gate shall be fabricated out of tubular sections conforming to.1S:1161 and shall be hot
dipped galvanised. Outer frame shall be 65 NB (medium) tube and diagonal 50 NB
{medium) tube. 50 mm sq. weided mesh with 4 mm dia G| wire fabiic shall be welded to
25 mm x 6 mm thick G fiat which in turn shall be welded to the outer tubular frame. The
gate shall be provikled with 20 mm wide x 80 mm dia flat M.S. roller at the boltom. The
gate frame shall be fixed to GI tubular post or RCG post.

Raw Water Reservolir Lining
Scope of Specification

This specification covers, but is not limited to lining of Raw Water Reservoir with LDPE film
or appropriate liner material to meet statutory requirements and Including all other work as
described below or as needed to make the Raw Water Reservoir' water tight against
leakages percolajlon of watér. The work covers preparation of subgrade including
remaval of arly undesiratle materal from the sofl, providing lining of the film Including heat
seating the joints etc., protection of the fihs by laying earth, providing antiweed and / or
antitermite treatment, anchoring of the fining elc. and all other work necessary, whether

. described / specified or not, deemed to be necessary for successful completlon of the

work In all respects.

FICHTNER India
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- 1522508 Specification for Low Denslty Polyethylene Films

‘ .Conlormlty with Designs

" Incase any defect is found in the fining work, the Contractor shall have to repair the same

or redo the whole work without any extra cost to the Owner. It is intended that utmost care
during execution of the work.

should be taken for executing the iamg work, 50 that there is no damage to the fining

General

.

Work to be Provided by the Contractor

Work fo be provided unless specified otherwise will include, but not be limited to the

“tollowing:

~a. -Fumish all labour, supervision, services including facilities as required under statutory

fabour regufations, materials, scaffolds, equipment, tools and plant, transportation,
necessary approaches etc. ref‘ua:ed for completion of ‘work .as called by this
speuﬁcatlon. )

b. Prepare detailed drawing, i needed, for the work, temporary fencing of area for

protecuve measure during the construction stage, provide dewatering arrangement by
pumping; if required etc.

c. Construction, maimenance and removal after completion of magazine of proper
- capacity as well as design for storage of expiosives required for blasting work to be
carried out under the scope ‘of this contract. )
Work to be Provlded by Others ST . - "
No work under thts speclﬁwnon wili be provided by any agency other than the Contractor.
Codes and Standards

Al work under this 'spedﬁcéuon.'unless specified otherwise shall contorm to the latest

revision / or replacements of the following or any other indian Standard specifications and
codes and practice or equivalent or superior intemationally accepted codes and standards.

ISH077  Common Bumt Clay Building Bricks - Specification

1S:2530 Methods of test for polyethylene moulding matertals and polyethylene
. compounds

1S:14500  \linearlow density polyethylene (LLOPE) h|ms

The Contractor is to carry out the work in accordance with the specmcauon and
Contractor’s drawings.

Materials to be Used

All \matenals to be used for the work must meet the spe lhcatlon requlremerxts ot the
prowsnons ‘of IS Code. In case of bought-out itemg, a certificate irom the supplier_acits

i
Ny
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LDPE Films

The black LDPE {Low Density Polyethylene) films heavy duty and wide width, as
manufactured and macketed by Indian Pelro-Chemicals Corporation Limited (IPCL) made
from *INDOTHENE" or approved equivalent as base material shall be vused for lining work.
INDOTHENE grade shall be 22FA 002 and the basic mechanical properties o!-above

INDOTHENE Grade 22FA 002 afe as iollows {1 10 3are properties of Resinand 4to 7 are
properties of the tilm made out of the resin).

[}

Si No. Property Test Method Unit Typical Value
1 Mett Flow Index | ASTM D1238 gm /10 min 0.2,
(190°C/2.16 kd) - :
2 Density a1 23°C ASTM D1505 gm/cc 0.920
a ‘Melting Range ASTM D2117 < 108-112°
4 Tensile Strength at | ASTM D882 Kg/cm® MD = 260
Break ** TD =240
5 Elongation at Break | ASTM D882 % MD = 400
. 7D = 600
8 Dart Impact strength ASTM gm - 225
"FS80* D1709/A gm’ 100
"15:2508-1984
{at 152.40 cm
- ) height
7 Coetficient of friction | ASTM D1894 - >0.5

Nole : Data presented are typical of 40 micron fim extruded on 26: 11/D extruder with
BUR = 2:1. -

The heavy duty blad§ fims of 250 micron thick’ made from Grade 2?FA 002 or approved
equivalent, ed by IPCL, which are meeung the requirements of 1S: 2508-1984,

can be used for ning the Raw Water Reservmrs

The addition of carbon black master batch is to be carried out in certain pré'portions. S0
that around gsxdcabm black is present in the final product heavy duty biack film.

The basic mechanical properties of 250 micron thick fiim made from INDOTHENE Grade
22FA 002 or approved equivalent whlch are mesting the requirement of iS: 2508-1984,

shall coniform to the iollowmg

. Test Method

Expecled value

Si No. Property Unit
1 Melt Flow Index IS 2530 gm/ 10 min 0.2
2 Daensity IS 2508 gm/cc at23°C 0.930
3 Carbon Black IS2530 % 25
— 1 Content :
T4 Tolerance . on 1S 2508 % $20
thickness
5 Tensile Strength 1S 2508 kg/cm? MD - 140
1 - TD-110
& Elongation at Break 1S 2508 % MD - 200
1 measured on a 100 : TD - 400
- micron thick film. .
- 7 Dart Impact sirength IS 2508 - . F50 gms 320
for 250 micron
_ 8 Kinetic Coefficient of 152508 F50 gms
friction
MD = Main drection
TD = Tran_sverse direction
Doc. No. 67;546; SPC 7030@3\:«: RO FICHTNER Indla Part 1V, Sect)
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Fitm rolls shall not be affowed 1o remain expo‘_sed to sun during storage. These are to be
kep! indoots or 10 be covered with empty gunny bags.

‘Earth / Soil

The excavated soit, selectively taken by Contractor shall be used for covering films and
shall be free from pebbles, stones and vegetation. The minimum ciay content of this soil
shall be 15 percent. Naotine sand layer excavated shall be used as a cover over fims. If
suitable earth is not available at the site, the Contractor shall supply the 'same {rom
approved locations outside the site.

Bricks and Brick Tiles T L -

Bricks and brick tlles shall be ot first class (Clzss Designation 35, Subclass A .~ 1S:1077)
quality, well burnt, of uniform size, shape and coiour, free trom cracks, flaws, or nodules of
iree lime, and emit clear ringing sound when struck. Fractured surface shall show uniform
texiure free from grits, holes elc. compressive st:engths shall be 35 kg/em? minimum for
common bricks. Water absorption after 24 hours immersion shall not exceed 15 percent”
by weight (or as specified in IS codes) for common bricks. Dimensionaf tolerance shall not
exceed 8 percent of the size shown in drawings for common bricks. Ali bricks shall have
rectangular faces and sharp straight edges. The brioks shall show no efflorescence after
soaklng in water and drying in shade.

Any brick or cansignment of bricks not found to be up to speditication shall be refected
outright and shall be removed immedialely from the site at the Contractor’s expense.

Execution

The work shall be strictly executed ﬁccordlng to the provisions of this specification, final
drawings to be issued, and / or catalogues of the approved manufacturer of LDPE films.

Preparation of Subgrade

The subgrade shall be true to level, well compacted and free from unduiations.. ‘All sharp
objects such as rock pieces, boulders, stones, pebbles, roots and weeds shall be cleared
to -prevent puncturing of the film and holes are to be filled with proper matérial and
compacted. If the bed / sides of excavation for the Raw Water Reservoir Is a rock-cut
terrain, sharp protrusions’ shall be levetled off. - it Is imporiant that the bed, as well as
sloping sides and berm of tha Raw Water Reservoir, are well compacted.

Treatment of Weed Infested Areas

For saleguarding LDPE film against the growth of weeds, herbicides (such as Biodex-C,
Grammaxene, Femoxene, of equivalent products) should be miixed with- water in
accordance with the manutacturer's instructions and this solutlon should be spread over
the earth with a chemical spfaying pumnp on side slopes. No herbicide treatmeit is

- required in bed,

* The antiweed treatment should be given only after moisture content of the soll Is brought
betow 29 petcent. After complation of the spraying of the antiweed chemicals, and before
takmg up the.next activity, a perlad of 24 hours should be allowed tor penetration of the

W ELE[;

An héjrm} p Treatment

vi

te bt infested areas, suitable insecticide slurries with insecticldes s
may baus,e&fover the subgrade and before Iaymg the fiim-to prevent termite a
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Anciilary Work

A 1oe wall of bricks / precast concrete blocks in 14 cement-sand moriar is 1o be
constructed at the foot of the embankment / side slope. The top layer of the toe wall shall
ba laid only after anchoring the Bner used in the fining of the side and bed of the Raw
Water Reservoir,

Laying of qDPE Firh

General

The following precautions / procedures shall be observed during laying-operation :

a.” DPE film rolls should not be rough handled or dragged, as the film may become
damaged in the process.

‘b.  Workers should not walk on the fitm while the lining operation is in progress. In case

this is unavoidable, they shouid walk barefoot.

...

c. LDPE films unrofied during lining should be carefully inspected for holes and other
defects. The afiecled area can be rectified by patching.

d. . No sharp edged objects should be plated or rolled over the film.

e. The LDPE film shauld not be placed when the temperature IS below 32°CF (0°C} or -

above 100°F (38C).
Bed Lining

a. Film Laying .

On the level bed of the‘Raw Water Heéervonr a layer of fine sand of 25 mm thickness is 1o '

be spread to provide a cushion for the LDPE film. Sand is 10 be pfoperly sleved so that
lhere Ig no broken stang, brickb, of any undesirable material, which may damage the

film.

LDPE film of about 6 to 7 meter width and of required Iengths Is then laid over sand with
due care. The film should be spread loosely (with 5 percent allowance in each direction)
and distributed evenly along the. length and breadth of the film, When the film laying is
undertaken at midday, it Is recommended that the film be spread only in the area that can
be covered with soil or Eles or other. materlals by the end of the day.

The subsequent and adjacent length of the LDPE film is to be heat sealed for prevention -,

of water loss through the foints.
b. Bed Cover

i.  WithEarh

The cover shall be 300 mm of selected earth. Before placing the earth cover, the LDPE
tilm shall be minutely inspected to ensure that there are no perforations present in the film.
Any such perforations should be heat sealed with at least 100 mm patch all around it. A

50 mm thick layer ol finely powdered and sieved earth shall be first spread over the laid
film.

e : Cﬁeog
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9.5.24

9.5.24.1

fi. With Tiles

The bed cover may be pfomded with tes in fieu of earth. Brick tiles or bricks or precast
concrete blocks shall be faid in 1:5 cement mortar of a minimum 15mm thickness. The
Joirits are feft open and fmanyﬁl!ed with 1:3 cement sand mortar. The fining shall be cured
for minimum 7 days. .

Side Lining

The kides of the Raw Water Reservoir including the berm shown on the drawing, is to be
! lined with LDPE films or appropdate liner matesial upto 1000 mm above the natural ground

level or as requued by the environmental authority.

A Fﬂm Laying

The film is.spread over the subgrade directly. The film shalt be 13id upto extending 1000
mm or 1o a height as required by the stal(:tory authorities above the nalural ground level ol
the Raw Water Reservoir. Lining operation in the Raw Water Reservoir sides are to be
the same as that for the bed excepting that no sand cushion is provided. One‘end of the

fining is to. be anchared in the toe wall and the other end of the-fining is to be*anchored
inside bund.

5. Side Cover lI ,

Brick tiles shali be taid In 1:5 cement mortar 01' a minimum thickness ot 25 mm as shown in
the drawing. The joints are left open and finally filled with 1:3 cemem-sand mortar, atter
anchoring of fims Is over. - ) )
“Tiglining shall be cured for minimum 7 days.

Anchering of LDPE fitms of appropnare liner-material shall be as per relevant clauses
above.

" HeatSealing of LDPE film
“The heal sealing shall be done in accordance with manufacturer’s recommendations.

Acgeptance c:mna. Al

The hsta!lanons shall present a neat appearance and shall be checked for water
ﬁghtnass The following shall be specificalty checked :

a. LDPE film against mechanlml damage. it any
b. laying of LOPE films.

c. Method of jointing (hea! sealing).

d. End sealing or anchoring of LDPE films.

B. laying and jomting of cover tiles.

Earthwortk for Raw Water Reservolr
Scope

This speciiication covers all earthwork necessary for the construction of Raw Water
as.dasignated on the drawings. It consists of cieaning. grubbing, strlpplng.
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imported earth for embankment slopes by turfing, leveling and dressing of the surfaces of -
embankment and filling’ providing proper drainage of the excavated pits to suitable sumps;
pumping to keep excavated areas dry; disposing of unsuitable and excess excava:ed

spoils including boulders and reck pieces; and incidentals thereof.

General

Work 10 be provided by Contractor

The work to be prowded unless specified otherwise shall include, but not be Ilmned to the
following :

a. Furnish ali labour, supervision, services including facilities as required under statutory
labour regulations, materials, scatfolds, earthmoving machinery equipment, tools and
plants, transportation, necessary approaches, and other items required 1o complete
the work as called for by this Specification.

b. To canry out sampling and testing, both insitu as well as in labaratory, and submit to
the Engineer progressively, results of soil compaction tests as required by him to
assess the degree of compachon nthe il -

c. Conslructlon, maintenance and removal alter comple{ion of .magazine of proper
capacity as well'as design for storage of explosives required for blasting work to be
carried out under the scope of this contract.

Work to be provided by Others

No work under this specification will be provided by any agency other @han the Contractor.

Codes and Standards

All work under this speaﬁcéhon uniess specifiled otherwise,- shall conform to the latest
revision and / or replacements of the following or any other Indian Standard Specifications

and Codes and Practice or equivalent or superior internationally ‘accepted codes and
stan_dards.

1S:1200 ° Method of \Aeasurement of Building and (Part 1) le Engineering Work : Part
| - Earthwork.

1S:2720  Method of Tests for Soils — Parts If, Vii, XXVIll and XXIX.
IS:.3764 . Code of Safety for Excayation Work. )
1814081 . Sa{e(y Code for Blasting and Re]a!ed Drilling operations.
IS:4701 - Code of Practice for Earthwork on Canals.
Contormity with Designs

The Contractor Is lo carry out the works in accordance with Contractor's drawings.
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Borrow Materhl

Borrow material required for fitling shall be excavated from approved locations and levels.
Care shall be exercised that aff large clods and broken and no harmful sait, decayed
organic matters, roots, grass, and other rubbish are buried in the embankment. Before
procuring materials from borrow pits, the top surtace shall be stripped off to sufficient
depth to remove all perishable material,

Quality Control
The Contractor shafl establish and maintain quality control for the various aspects of the

work, method, materials and equipment used. The quality control aperation shall include,
but not be limited to, the (ollowmg items of work :

‘a.  Periodic Surveys for checking Lines, Levels and side s!ope of excavaled pits and

embankment.
b.  Checking the quality of filt material.
c.. - Checking moisture content.of the filling. e
d. Checking the degrees of compacuon
Informahon regardlng Site Condition
The _contour.of the ground and other Information regarding the nature of the soil, subsail,
and surlace water, eic., shown on drawings or otherwise furnistied to the contractor shall
be taken for guidance only and variation therefrom shall not aflect the terms of the

Contract. The Contractor must satisty himself regarding the nature and volumie of all work
underthis item and expected surface and subsurface conditions to be encountered. He

must also satisfy himself about the general conditions of site and ascertaln the existing’
tand futwe construction likely to come up diiring the execution of the contract $o that he .

may evolve a realistic program of execution: i so requlred the contractor must-satisly

himself of the actual type gt soll to be handled by carrying out. site visﬂ and necessary
- tests. )

9.5.24.4 Execunoh

" Earthwork shalf be performed in accordance with the following clauses.

Flifing in Embankment
The material’ used for constructing the embarkment by earth filling shall be of selected
earth, moorum, gravel or a mixture of these, dbtained directly from nearby areas where
‘excavation work by the same agency is in progress, from temporary stacks of excavated
spoils left by other agencies or from borrow pits from selected areas approved by the
Engineer. The cost of fill material / lease chargers, if any, and transportation charges shalf
e bome by the Contractor. The material shall be free from lumnp and clods, boulders or
rock pieces, roots and vegetanons harmful salts and chemicals, organic materials, foose
sms fine sands and expansive clays in order to provide a stable embankment. The size of
se material in the mixture of eanh shall ordlnamy not exceed 40 mm, and the

compaction operation should be such as will result in an acceptable and
ation of material to provnde for impermeability and stabllity of lhe em
cted

P4S9 - CIVL Systems-Rav.A0
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Stripping and Storing ot Tob Soit

The construction ol the earthen embankment by tilling shall confcrm to the dimensions,
slopes and other details-as shown in the drawings. Before commencement of filling for
building up the embankment section, the surface area of ground to be occupied, after
clearing and grubbing is to be stripped off upto a minimum depth of 150 mm or more as
directed by the Engineer in order lo remove all perishable material and any soil which may
become unstable on saturation or may interfere with developmenl of proper bond between
the foundation and embankment

In localities where most of the available embankment materials are not conducive to plant
growth, or when so directed by the Engineer, the topsoil existing over the embankment
foundation shalt be stripped to specitied depths not exceeding-150 mm and stored for

covering embankment slopes, cut slopes a.".d other disturbed areas where revegetation is
desired.

Construction Operations
a; Setung Out

After the site has been cleared the work shall be set out. The limits of embankment shall
be marked by fixing batier pegs on both sides at regutar intervals as guides before
commencing the earthwork. To ensure their safety, it Is desirable to fix the pegs about 0.5
metre back from the actual fimits of the fill and to paint them in a distinctive colour.

The centreline of the embankment shall be pegged at regular intervals of 25 / 30 m and at
all skews / curves. The actual profile of the embankment shall be marked at every third
centre-line peg with bamboo- and strings. Preferably prototype profiles, developed with
bamboo and strings.” Preferably prototype profiles, developed with wooden planks need to
be fixed at every 200 melres and at mtersecuon polnts at curves, The profile shall be

_ about 3 metres long.

b. Original Ground

In alf cases, the onglnal ground shall be completed by rolhng as directed by the Engineer,
but with a maximym of six passes of 8-10 lonne roller.

- 1
Where so directed by the Engineer, any unsuitable material occurring in the embankment
foundation shall be removed and replaced by approved materials suitably compacted.

R Spreading and Compaction

The embankment mater. Is shall be spread uniformly over the entire width of the
embankment in layers I:to exceeding 250 mm in thickness. Each layer shall be
commenced from the e farthest from excavation. Top of each layer shall be kept
slightly depressed in th cantre. Each layer is to be properly compacted before

_succeeding layer is laid | compactnon shall be camrled out with appraved mechanised

compaction equipment. : Usually no manual ‘compaction shall be allowed unless

‘specifically permitted by the Engineer.

Since the degrees of compaction depends on the moisture content, a close watch shall be
kept on this aspect, Moisture content of the material shall be:checked at the source of

supply and it found less that specilied lor compaction, the same shall be made good either
at the source or after spreading, the soil In lo?se thickness for compaction. in the laiter
case, water shall be sprinkled directly from a hose line or from a truck mounted water tank,

"and flooding shall not be permitted under any circumstances. If the filling material is 1ound

to be wet_ it shalt be dried, by aeration and exposure ta the sun, lill the mdisture co
C r compaction and moisture control of the soil shall be detes
dens«ty tests and other tests as and when directed by the
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shall conform to the stipulations laid dewn in 1S:4701. Each layer of material shall be
thoroughly compacted so that the tield dry density is not less than 95% of the maximum
laboratory dry dens:ty at optimum moisture content obtained in accordance with IS 2720
{Part Vli). if road is to be constructed on the embankment the top 0.5 metre portion of
embankment below subgrade shall be compacted to fietd dry density not less than 95% of
the maximum laboratory dry density as per 1S:2720 (Part Yli).

|
The final side and top surfaces shal be trimmed and levelled.to proper profile as shown on
the drawing.

Protection ot Embankment Slopes

The side siopes of the embankment shall be protected against sfippage caused by-rain
cuts, erosion by wind etc. The sudace treatment to be adopted will be by turfing / soding /

seeding. Pitching shall be provided on the inner side ot the embankment, if required, as
per detailed design.

The embankmentbund shall be designed and formed as 4m wide RCC road as per

specification unless otherwise speditied elsewhere in the specitications or construction
drawings.

Concrete Roads and Pavements

Scope

This specification covers lhé requirement in respect of materials, v;vorknianship and quality
for concrete roads and pavements. However, for general requirements, testing elc. the
technical specitication for plain & reinforced concrete work shalt be reterred.

Codes and S(andz‘;rds

Unless specifically mentioned otherwise, all applicable codes and standards In their fatest
edition as published by Indian Road Congress and Bureau of Indian Standaids shall

govem in respect of design, workmanship, quality and properties of materials and method
of testlng

.Some of the relevant avallable codes are nsted here under :
1S:269 Ordinary and low heat Portland gemem

IS:455 ~ Specification for Portland stag cement

1S:456 Code of practice for plain & (eintorc:éd conb'lrete

1S:1200 Method of measurement for road work including air fleld (Pant-17) pavements

. 15:1489 Specification for Portiand poizolana cement

15:1838 Specification for performed fillers for expansxon joints In concrete pavemenl

and siructures

Spec!ﬂcation for hot applied sealing compounds for joints in concrete

\ Code of practice for instaltation ot ;cmts in concrete pavements
J };Specxr cation for43 grade ordinary Pomand cement / SR
_,/;’,,4,
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IRC:15 Standard speci(ic-alion and code of practice for construction of concrete roads
- - IMRCHBB *  Guidelines lor the design ol rigid pavements for-highways
9.5.25.3 Materials

Ordinary Portland Cement

This should comply with the requirements of 1S:269, 1S:455, 1S5:1489 or 1S:8112
Aggregates (General) ~

Aggregates should comply with the requirements of 15:389 - Specification for coarse and
fine aggregates from natural sources for the concrete work. In order to-make good the
concrete for roadwork it is important to avoid crushed aggregates of poor particle shapa.
Weather rock, and very angular, flaky or splintery aggregates should not be used.

Coarse aggregates

This should be fumished In at ledst two separate sizes with separation at 20 mm when
combined material graded from 510 38 mm is specified and at 25 mm when combined
material graded trom 20 to 50 mm is specified. Gap graded single sized coarse aggregate

as alternate to the continuously graded may be used particularly where grading of fine
.aggregate Is fine to very fine. . . .

Fine aggregate

Fine aggregate shafl be natural sand and should comply v«;ith iS:383. Bulking due to

presence of moisture in the fine aggregate should be accounted.for when the volumetric
batching is employed. . !

Watef . V ' !

l',
Water is used in mixing or curing of concrete shall be clean and potable quality.
Reinforcement

Bar mats

This shall conform to the requirements of 15:432/15:1786/1S:1139.- The bars shall be of the
size and spacing shown on the plans. All junctions of longludinal and transverse bars
shall be securely tied or wekled together. ’

Load transfer devices

Dowel and tie bars shall be of plain round steel bars contorming to the requirements of -
.1S:432. -

Expansion joint filler

. The material for filfing the expansion Jelnts shall be of premoulded, non-extruding and
__.__Tesilient type of approved quality. The premoulded joint filler shall be of thickness shown

- ;";‘onggdrawings or as stated in the bill of qualities. It shall be 25 mm less in depth than the
f;:;ébl;lg\eﬁ; of the slab and of the full width between road forms. Holes 1o accommodate
- dowgftiges shall be bored o punched out accurately. The Joint filler shall comply with the

requ 'é‘m\e"pts of 1S:1838 - Specification for Preformed Fillers for Expansion Jaints in
,_,c,gqcr{etré; non-extrudfng and resilient type (bifumen impregnated fibre). -
i~ i . N .
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Joint sealing compound

The sealing oompound shall comply with the sequirements of 1S:1834 - Specilication for
o ’ Hot Applied Sealing Compound for joints in concrete.

Waterprooﬂng under layer

Waterproofing paper used as under layer be of a brand of approved quality. the paper
shall be unrolled with an overlap of not Jess than 10 cm. -

- Forms -

Al side forms shall be of mild steel uniess use of wooden sections are specifically

permitted. The steel forms shall be of M.S. channel sections and their depth equal o the

thickness of the pavements. .

The sections shall have a length of at least 3 m except on curves where shorter sections
may be used. Side shuttering shal be provided at curves as per the drawings or as
directed. When set to grade and staked in piace, the maximum deviation of the top
surface ot any section from a straight tine shall not exceed 3 mm in vertical ptane and.5
2 mm In horzontal plane. The method of connection between sections shalt be such that
DA : T - the joint formed shall be tree from movement in any direction. the use of bent, twisted or
: wom out forms will not be penmitted. At least 3 stake pockets for bracing pins or stakes
shall be provided for each 3m of form and the bracing and support-must be ample to
- prevent the springing of the forms under pressure of. the concrete, or the weight of
machinery operating on the fonms, contractor shall arrange for sufficient number of forms
so that the forms In position are not disturbed within 12 hours of coneréting or longer itin
the opinion of the Engmeer It would be necessary.|

9.5.25.4 Workmanship

Form setting

"Forms shall be jointed neatly and shalt be set with exactness fo the required grade and
alignment. Alter the forms are pfaced and aligned, the earth under the base of the form
shall be thoroughly damped in an approved manner. Sufficient rigldity shall be obtained to

support the forms in such a position during the entire -operation of compaction and
finishing. All forms shall be dganed and oiled each time before they are used.

Placing of relntorcements

The cverail imensions of the bar mats shall be such. that when properly placed into the
work, the extreme jongitudinal wires of the mat will be focated not less than 50 mm nor
more than 100 mm from-the-edges of the slab, Except.for dummy joints, the length-of the
bar mat shall be such that when properly placed Into the work, the reinforcement will be
clear ol transverse joints by not less- than 50 mm and not more than 100 mm when
measured from the centre of the joint to the ends of the longltudinal wire of the fabric.

A R IETINEEEAL 1OV TINDRCRIE T Y A 0o s b ke ey 2

While mdapp!ng- the bar mats in elther direction, the overtap shall be at least equal to the
pacing between the bars in the respective direction.

. B AR AL Saitet s

‘ reinforcement, the first stage of concréting shall be brought up 1o the level of ’
pment and lightly compacted by a screed vibrator to obtain uniform Jevel. The
gt bar mats shall then be placed on the compacted layar of the concrete and

ing depth shall be filied in with concrete, The tima lag betwpert” Jaying™ ot\
es shall nat exceed the initial setting time of the cement use}/élsplacement ,
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Fixing dowel bars. ‘_

The dowel bars in expansnon joints and transverse constructlon joints shall be placed and
supported in such a manner that they will be truly parallel with the gradient and the
centreline 1o the pavement, and they shall be remain in position during the.placement and
compaction of the concrete. They shall be placed at the mid depth of the slab and the
drawings. Half length of the dowel bars shall be painted with ope coat of hot bitumen of
approved make of equivalent as shown on the drawings or asdirected by the Engineer.

Fixing tie bars ’ . 1
M . t

Tie bars in bﬁgﬂudinal joints shalt Be placed appfoximalely the mid dePth of the slab and
shall be securely held in the slabs on both sides of the joints.

Transpomng and placing of concrete

The concrete shall be’ mixed In quantities required for lmmediale use and shall be
deposited in posttion to the required depth and width of the pavement, sections, in
successive batches and in continuous operation without the use of intermediate forms or

bulk continuous between joints. The spreadmg shall be as uniform as possible to avoid re-
handling of concrete.

Compaction and ﬁnishing

The surface of the pavement shall be compacted either by means of power driven finishing
or by a vibration screed.  For areas where the width of the slab is very small, hand
compaction ‘and finishing may be adopted. Immediately after the tamping or screeding
has been complated and before the concrete has hardened the surface shall be inspected
for irregularitles with a profile checking template and any-needed corrections made by
adding or removing of concrete followed by further compaction and finishing.

Floating

As soon as practicable after the concrete has been struck off and a compacted it shall be
further smoothened and compacted by means of lopgltudxna} ﬂoat operation from a foot

. bridge.

Straight edging

After the longitudinal fioat has been completed and excess water has been disappeared .
but while the concrete is still plastic, the slab surface shall be tested for truness with a 3
metre straight edge swung from handles 1 metre longer than one hall width of the slab.
Any depressions found shall be filled immediately with treshly mixed concrete, struck,
compacted and refinished. High areas shall be cut down and refinished. No extia
payment shall be made for the removal of the rejected concrete and for Jaying of the fresh .
concrete. Unless otherwise specified, and for laying of the pavement surface shall be
“obtained by belting or brooming or by a combination of both as directed by the Engineer.

Edging

Aﬂer betting and / or brooming has been completed, but before the concrete has taken its

/f —initlal sel, the edges of the slab shall be carefully finished with a edger of 6 mm radius and
N ELES i); vement edge shall be left smooth and true to fine.
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95255 Joints .

Expansion Jaints

Expansion joints shall be formed at the-intervals shown on-the drawing at right angles of
the longitudinal axis of the pavement.” The width. of the joint shall be as shown on the:
. drawing and shall be straight, #ruly Vertical and shalt extend from the bottom of the slab.
The expansion joint shall be filed with an approved pre-moulded-joint filler, which shall
extend from the bottom of the slab to 25 mm below the finished surlace of the concrete. A
timber or metal cap shall be fitted temporarily on the 1op-of the joint fiter and the top of this
cap shall be flush with the finished surface. Care shall be taken that filler and the cap are
set accurately in position and are maintained in position during placing and compaction of
concrete.  Alter the pavement has been struck off and finished the metal cap shall be
removed, Under no circumstances shall any concrete be left above the expansion joint
* material or across the joint at any point. After about 15 days of concreting the cavity on
the top of the joint filler shall be caretully cleaned of all loose materials and sealed with an
approved joint sealing compound. the sealing shall not be done untit the concrete s quite
dry. The sealer and any gimer required shall be appWied strictly In accordance with
manufacturer's instructions. The -joints 'shall be sealed flush with the surface of the
"concrete. The end of the sliding half of the dowel bar shall be provided with a PVC or G.I. -

sheets cap at least 75 mm long and minimum 25 mm length of this cap shal be filled with
cotton waste dipped in hot bitumen as shown on the drawings.

Longhudinal and transverse constmctlon ]olnts

“These shall be of top champhered and sealed type and shall be tormed by placing the
, .concrete against the face of the slabs concrete earfier. The face of the olid concrete slabs
shall be painted with bitumen before placing ot fresh concrete. i

Tie bars shalt be used at construction jolms -amd shau be of the dimensions and at
spachgsasshown onmedtawlngs .

9.5.25.6 Curing

Immediately after fmlshing.opetaxions have been completed the entire surface of the newly
laid concrete shall be covered -against_rapid drymg and cured in acmrdance with the
" following methods.

Failure to provide sufficient cover material of whatever kind required or inadequale*
supplles of water to take .care of both curing as well as other requtrements shall be .
adequate cause for meed‘ ate suspension of concreting.

Initial curing

Immediately after completion of finishing operations, the surtace of the pavement shall be
. entirely covered with wetting burlap, cotton or jute mats.” The mats used shafl be of such £
length (or width) that as laid they will extend at feast 450 mm beyond the edges of the

. - -slab. the mats shall be placed so that the entirg surface|and both the edges of the siab

are completety covered. ‘The covering shall be placed as soon as the concrets has set
sufficiently to_prevent marring of the surface. Prior 1o _belng placed, the mats shall be
thoroughly saturated with water and shall be placed with the wettest side down. The mats
shall be so placed and weighed down as to cause them to remain in intimate contact with

£
the surtace cavered, and the covering.shall be maintained fully wetted and in poslition for
4 hours after the concrete has been placed or until the concrete is sufficlently hard to be’
atiked on without suffering damage. Water shall be gently sprayed so as 1o avoid o

mage to the fresh concrete. i it becomes necessary to remove a mat for any reas
conc:ete slab shall not be exposed for a perbd of more than half an hour, .

/'/’
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Worn burlap or burlap with holes will not be permitted. Burlap reclaimed trom prevnous
use other than curing concrete shall be thoroughly washed prior \o use for curing
purposes. It burap is fumished-in strips, the strip shall be laid overlap at least 150 mm.

- Burlap shall be placed trom suitable bridges. Walking on freshly laid concrete to facilitate

placing burlap Is not permitted.

Final curing

Upon removal of the burlap the s!ab shall be thoroughly wetted and then finally cured as
under: -

“Exposed edges of the slab shall be banked wnh a substantial berm of earth. Upon the
slab shall then be laid a system of transverse'and longitudinal dysz of clay about 50 mm
high immediately covered with a blanket or sandy soil free from stones to prevent the
drying up and cracking of clay. The rest of the siah shaii then be covered with sutficient
sandy soil so as to produce a blanket of earth not less than 37 mm depth after wetting.
The earth covered shall be thoroughly wetled while it is being placed on the surface and
against the sides of the slab and kept thoroughly salurated with water for 14 days and
thoroughly wetted down- dunng the moming of the 15" day and shall thereatter remain in
place until the concrete has attained the required strength and permission is given, the

covering shall be removed and the pavement cleaned and swept. If the earth covering -

becomes displaced during the curing period, it shall be replaced to the original depth and
shall be re-saturated™.

Removing of Fonns

Forms shall not be removed from treshly placed concrele Until it has set at least 12 hours.
They shall be caretully semoved and in such a manner that no damage will be done 1o the
edges of the pavement. Atter the forms have been removed, the ends of all joints shall be
cleaned and any honeycombed areas painted up with 1:2 mortar, after which the sides of

the slabs shall.be covered with earth to the level of the top of the slab. All ditches and °

drams shall be so placed as fo provide efective drainage.

Opening to Traftic

Traflic shal be excluded from te newly consirucied pavement for a perlod of 2 days

where ordinary portland cement is used. Before the pavement {e opened to traffic o shall .
be cleaned and the joints shall be filled and trimmed or topped out as required. The joint

or line of sep frahon between adjacent strips or slabs of concrete, when the pavement is
constructed i

directed.

fanes or. strips, shall be cleaned and filled wnth bituminous malenal as
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TRANSMISSION BUSINESS GROUP
(Subcontracts Management)

Doc. No. TBSM/Std-Spec/Cov-Str/01 Rev. 01

SPECIFICATION FOR COVERED STORE FOR SWITCHYARD

. The covered store shall be constructed of adequately designed steel columns and tubular
trusses (span 10m) placed at an interval of 5.00m centre to centre with suitable purlins and
runners provided to support the roofing & cladding. The length of the store shall be
20.00/15.00/10.00m. depending on the requirement as indicated in the BOQ.

. The roofing and side cladding shall be of GS corrugated sheets (0.8mm thick) fixed to
purlins & runners with suitable polymer/GI coated J or L hooks, bolts and nuts 8 mm
diameter with bitumen and G.l. Limpet washers or with G.I limpet washers fiiled with
white lead and including a coat of approved steel primer and two coats of approved paint
on overlapping of sheets complete (up to a pitch of 60 degrees).. The roof shall be made
with proper arrangements to prevent water leakage.

. The bottom of the truss shall be 4.50m. above FFL (Finished floor level).

. The steel columns shall be supported on adequately designed concrete pedestals &
footings. The following minimum requirements shall be ensured..

e Depth of footing below existing ground level =1.00m
Size of footing = 1.50m X 1.50m
Depth of footing = 0.30m
Reinforcement in footing = 12dia @ 150 c/c bothways, top & bottom.
Size of pedestal = 0.50m X 0.50m
Reinforcement in pedestal — Longitudinal = 8 Nos 16dia

- Ties = 8dia @ 200c/c

. 230mm thick brick walls in cement mortar1:6 shall be provided all along the periphery and
shall be 1.50m above the FFL. This shall rest on suitable brick masonry.foundation which
shall extend to minimum 500mm below the FFL. 12/15mm plaster in cement mortar 1:6
shall be provided on the walls which shall be finally painted with 3 coats of colourwash.

. The floor of the store shall be made with 100mm thick PCC 1:4:8 neatly finished and laid
over 150mm thick boulder soling with interstices filled with suitable material. The area
below this uptil the natural ground level shall be filled with well compacted earth.

. The store shall be provided with a 4.00m wide X 4.50m high lockable & painted rolling
shutter with all accessories, as required. In addition, painted steel ventilators of size 1.20m
wide X 0.50m high shall be provided between each span and along both longitudinal




10.

directions and at a height of 4 Mts above FFL. In front of the rolling shutter, suitable ramp
shall be provided for material entry.

Adequate no. of fire extinguishers (min. 4 nos. CO; and 2 nos. foam type) and sand &
water buckets shall be provided in the store area.

Adequate illumination arrangements shall be made inside the store - comprising of min. of
4 tube light fittings and a 15Amp. power socket and suitable switchboard at the entrance to
the stores. The switch board shall also serve as the controlling point for illumination of
open store yard. Providing of incomer cable and giving supply to the switchboard is NOT
in the scope of store construction.

All materials shall conform to IS and shall be procured from approved sources & reputed
manufacturer(s). The execution of work shall be as per latest CPWD/IS specifications &
directions of Engineer-in-Charge.




TRANSMISSION BUSINESS GROUP
(Subcontracts Management)

Doc. No. TBSM/Std-Spec/Open-Str/02 Rev. 01

SPECIFICATION FOR OPEN STORE FOR SWITCHYARD

. The area of the open store shall be as indicated in the BOQ.

. The area identified for the open store shall be enclosed with barbed wire fencing-1.8 M
high above ground level with 8 strands of horizontal and two diagonal barbed wires
(between 2 posts). The posts shall be of medium M.S tubes of 50mm dia or angle 50x50x6
and shall be spaced 3.0m cente to centre. Inclined post supports shall be provided at all
corners and at every 10" post. All posts shall embedded at least 0.4m in PCC 1:2:4 block
of size 0.40x0.40x0.6m. 75mm thick PCC 1:4:8 shall be provided below concrete block.

. One 5m wide X 1.8m high (2 leaf) gate suitable for truck/ trailer entry and one 1m wide X
1.8m high wicket gate suitable for personnel entry shall be provided. The gate shall be of
pipe framework (having suitable stiffness) with welded mesh suitably fixed on it.. The gate
shall be provided with suitable locking arrangement.

. The area of the open store shall be raised minimum150mm above the surrounding ground
level with compacted earth. Over this, flat brick soling or some other suitable alternative
material of minimum thickness 75mm shall be provided.

. One central road 3.75 mts. wide located centrally along the long axis of the stores shall be
constructed with 150mm compacted thickness boulder soling interstices filled with
moorum and adequately rolled and compacted. The top of the road shall be 150mm above
the yard soling level. The total area of the road shall be maximum 15% of the area of the
open store.

. One security cabin of size 2.0m x 2.0m shall be provided inside the fence adjacent to the
gate. Four nos. of sand and water buckets on suitable stand shall be provided adjacent to
the cabin.

. The area shall be adequately illuminated with min. 4 nos. of halogen lamps at the four
corners of the stores and 1 tube light in the security cabin. The scope includes cabling from
the main switch in the covered stores and interconnected cabling. Where the scope includes
only the open store, the main switch shall be provided inside the security cabin

. All materials shall conform to IS and shall be procured from approved sources & reputed
manufacturer(s). The execution of work shall be as per latest CPWD/IS specifications &
directions of Engineer-in-Charge.




ANNEXURE - 2
FORMAT FOR NO DEVIATION CERTIFICATE
(To be submitted in the bidder's letter head)

BHARAT HEAVY ELECTRICALS LIMITED,
Power Sector - Eastern Region,

Plot no 9/1, DJ Block, Sector - Il, Salt Lake City,
Kolkata — 700 091

Sub | No Deviation Certificate.

Job | Civil, structural, architectural work including foundations/ superstructure of various plant
equipments/ systems/ facilities, non-plant buildings/ facilities, misc civil work, switch
yard civil work etc of unit # 1 & 2 of 726.6 MW Gas based CCPP at Palatana, Udaipur,
Tripura.

Ref | 1.0 | Tender no PSER:SCT:PAL-C987:09.

2.0 | BHEL's NIT, vide reference no PSER:SCT:PAL-C987:1718, dated 23-03-09.

3.0 | BHEL's TCN-01, vide reference no PSER:SCT:PAL-C987:TCN-01, dated 08-04-09.
4.0 | BHEL's TCN-02, vide reference no PSER:SCT:PAL-C987:TCN-02, dated 15-04-09.
5.0 | BHEL's TCN-03, vide reference no PSER:SCT:PAL-C987:TCN-03, dated 18-04-09.
6.0 | BHEL's TCN-04, vide reference no PSER:SCT:PAL-C987:TCN-04, dated 23-04-09.
7.0 | BHEL's TCN-05, vide reference no PSER:SCT:PAL-C987:TCN-05, dated 24-04-09.
8.0 | BHEL's TCN-04, vide reference no PSER:SCT:PAL-C987:TCN-06, dated 28-04-09.
9.0 | All other pertinent issues till date.

Dear Sirs,

With reference to above, this is to confirm that as per tender conditions, we have visited site before
submission of our offer and noted the job content & site conditions etc. We also confirm that we have not
changed/ modified the tender documents as appeared in the website/ issued by you and in case of such
observance at any stage, it shall be treated as null and void.

We hereby confirm that we have not taken any deviation from tender clauses together with other references
as enumerated in the above referred NIT and convey our unqualified acceptance to all terms & conditions,
unqualified compliance to technical specification, compliance to Integrity Pact and acceptance to reverse
auctioning process. We also confirm that we have submitted the Integrity Pact duly signed by the authorized
signatory along with techno commercial bid.

In the event of observance of any deviation in any part of our offer at a later date whether implicit or explicit,
the deviations shall stand null & void.

We confirm to have submitted offer in accordance with tender instructions and as per aforesaid references.
Thanking you,

Yours faithfully,

(Signature, date & seal of authorized
representative of the bidder)

e W qa & (EAe)

POWER SECTOR EASTERN REGION, DJ-9/1, SALT LAKE CITY, KOLKATA - 700 091
WaFax: (033) 23211960  WWPhone : SIY/EPABX : 23211691/ 23211798




TENDER NO | PSER:SCT:PAL-C987:09

VOLUME A, PRICE SCHEDULE,
REV-2 | (ABSOLUTE VALUE)

JOB CIVIL, STRUCTURAL, ARCHITECTURAL WORK
INCLUDING FOUNDATION/ SUPERSTRUCTURE
OF VARIOUS PLANT EQUIPMENTS/ SYSTEMS/
FACILITIES, NON-PLANT BUILDINGS/
FACILITIES, MISC CIVIL WORK, SWITCH YARD
CIVIL WORK ETC

CAPACITY |UNIT #1 & 2 OF 726.6 MW GAS BASED CCPP.

PROJECT | PALATANA, UDAIPUR, TRIPURA.

BHARAT HEAVY ELECTRICALS LIMITED
(A Govt Of India Undertaking)
POWER SECTOR — EASTERN REGION
PLOT —DJ 9/1, SECTOR I, SALT LAKE
KOLKATA — 700 091
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