SCOPE OF WORK & TECHNICAL REQUIREMENTS
1. Name of Work

Scope of work consist of supply and replacement of structural steel Cable Gallery [OHE
(Railway traction line) & Non OHE portion] and Pipe Cum Cable Gallery (OHE portion only)
on EPC (Engineering, Procurement & Construction) basis including associated civil,
foundation, fabrication, erection, testing, and handing over works in CHP area of NTPC
Simhadri, including portions passing over existing “Railway Track & 25 kV OHE influence
zone” and passing between CW duct, Cable duct, sewer lines and buildings and/or associated
structures, .

The works includes:

A. The “Cable gallery” length approximately 630 m. The total load including cable, cable
trays & fixtures shall be considered approx. 840 kg/mtr. (Supply of cables, cable trays and
fixtures are excluded from the SOW)

e About 570 m cable gallery passing over ground (crossing roads and pipe cum cable
gallery) including 180m passing between underground CW duct and the buildings
(clear space between buildings and duct is approximately 13 m)

e About 60 m cable gallery passing above existing railway tracks and live 25 kV OHE
system.

B. The “Pipe cum Cable gallery” of about 80 m length pass above existing railway tracks
and live 25 kV OHE system. The total projected load of pipes and cable & cable trays to
be considered approx. 1120Kg/m (weight of pipes including water/LDO is about 580 kg/m,
and cable & cable trays with fitting is 540kg/m) (supply of pipes and cable and cable trays
are excluded from the SOW)

Agency is advised to yisit the site prior to bidding and get themselves acquaint to the scope
of work, necessary statutory requirement and clearance and safety measures for safely
execution of the job . No request will entertain after awarding of the contract for any changing
scope of work on the ground of incomplete information. In this regard, the decision of the EIC
will be final.

Reference Document:
The following drawings/documents are provided for reference and tendering purposes only:

Indicative routing of cable gallery and pipe cum cable gallery.

Sectional details for proposed cable gallery

Detailed drawings of Pipe cum cable gallery near OHE and track area zone.
Existing pipe cum cable racks details at the vicinity of the proposed facilities.
Wind Data

Seismic-Criteria

Preliminary Geotechnical data

Civil Scope of work-Part-A

Detailed Civil Specs-Part-B (Technical specification)

Indicative reference QP & FQP

These drawings and data shall be treated as reference documents only.



Final drawings, calculations, and construction methodology shall be developed by the EPC
contractor and get it approved by NTPC and statutory authorities prior to execution.

Note: For pipe cum cable gallery, If the sections designed based on the projected loading are
found to be lighter than the existing gallery sections drawing (in terms of load-carrying
capacity), agency must provide minimum sections as given in NTPC tender drawing (Existing
reference structure). For termination with the existing galleries, agency has to develop the
drawings and get it approved by NTPC

The services indicated below are only indicative and intended to outline the overall scope
of work. For detailed technical requirements, specifications, procedures, and execution
methodology, the approved Technical Data Sheets, detailed specifications, and Terms &
Conditions of the contract shall prevail. In case of any discrepancy, the provisions of the
Technical Data Sheets, specifications, and contractual Terms & Conditions shall
supersede any other reference.

10.0 Supply of structural steel for galleries and trestle:

Supply of Structural Steel for Cable Gallery & Pipe Gallery including Trestles and Walkway
Grating, handrails and earthing strips (for trestle and associated material)

The scope of work covers supply of structural steel materials for construction of Cable
Gallery and Pipe Gallery, including trestles/support structures and Gl grating walkways,
complete in all respects as per approved drawings, specifications, and applicable IS
codes.

Electro forged gratings (Galvanised), walkways and platforms shall be supplied as per
approved drawings and provisions of technical specifications.

The scope includes :
o Shop-fabricated structural members, duly marked and identified, and

e Supply of raw structural steel materials for fabrication at site for completion of
facility in all respect.

For minor site fabrication works, NTPC shall provide space and electrical power, while
the agency shall arrange/ develop its own enclosed fabrication shed, tools, tackles,
welding equipment, consumables, manpower, safety arrangements, and all associated
infrastructure required for fabrication and painting within the enclosed space.

The scope further includes transportation of materials/fabricated members to site,
unloading, internal shifting, proper stacking, and preservation of materials at site until
erection, including protection against corrosion, moisture, and mechanical damage.

All materials shall be subject to inspection by NTPC, and the agency shall submit relevant
mill test certificates, quality documents, and galvanization certificates as applicable or
in Quality plan. Any damage during transportation or handling shall be made good by the
agency at no extra cost.



20.0 Erection/installation works specification:
20.1 Survey, Testing, Engineering, Design and approval

e Detailed site survey including geotechnical survey, GPR survey, route verification,
level confirmation, and interface identification.
o Development of complete engineering design and drawings, (as per relevant standard
considering CX coastal environment, considering corrosion allowance) including:
o GA drawings
o Sectional drawings
o Foundation drawings
o Fabrication and erection drawings
o Structural analysis and design
o Structural analysis and design calculation using STAAD/SAP 2000 models and/or
computer work sheets or any other software model as mutually agreed with Owner.
e Submission of drawings and design calculations in AutoCAD / PDF / Excel formats for
approval from NTPC.
o Preparation and submission of drawings, design calculations, erection methodology,
and safety plans for complete works including CW duct area, building and railway track
& OHE influence zone.

o Obtaining all statutory approvals / Railway clearances, wherever applicable, including
approvals required for execution of works over/near existing railway track and
energized OHE.

o Agency must follow the clause 4 and associated sub clause for “DESIGN CRITERIA AND
GENERAL SPECIFICATION “ for design consideration of the cable gallery and associated
civil work and corrosion protection under Technical Requirement in addition to cluse
5 and related subclause under general requirement

e Should comply with clause 6 and related subclause for material specification

e Agency should comply with clause 7 and associated sub clause for foundation system
and geotechnical data

o In general agency should comply with all relevant clause and subclause in technical
specification to meet the requirements for completion of facility in all respect.

20.2 Fabrication and Erection of cable gallery and Trestles (about 630
m)

The scope of work includes survey, fabrication, transportation, testing ,erection ,
alignment, and completion of a Cable Gallery (single box type) of approximately 630 m
length (subject to final site survey), having a clear width of minimum 1.8 m, completein
allrespects (including earthing of trestles) as per approved drawings, specifications, and
applicable IS codes.

The Cable gallery as well as Pipe cum Cable Gallery shall be Structural Steel
Superstructure with Steel Truss (Lattice Girder) having a general span of 12.0m/15.0m,
however, the span may varies as per actual site conditions preferably adopting height up
to bottom chords of gallery as 3.5 m, 8.5 m, and 11.3 m wherever required for crossing
of existing gallery/trestles and approval from NTPC (tentative layout and drawing has
been attached)

Structural Configuration

o 2-legged steel trestles for normal straight spans



o 4-legged steel trestles at elevated sections, change in direction, crossings, and
other special locations

Alignment & Special Locations

e Approximately 570 m of cable gallery shall run over ground, including crossings
over internal roads and existing pipe/cable gallery trestles, and about 180 m
(including in aforesaid 570 m) passing between underground CW duct and
adjacent buildings.

¢ Approximately 60 m of cable gallery shall pass above existing railway tracks and
live 25 kV OHE system, requiring adoption of approved safety procedures,
erection methodology, and statutory compliance during execution.

Environmental Conditions

+ The structure shall be designed and protected for Coastal / Marine Industrial (CX)
environment, including surface preparation and corrosion protection system as
per approved specifications.

General Inclusions

e Fabrication of structural steel members as per approved quality
plan/methodology)

e Transportation to site, unloading, internal shifting, and erection

¢ Bolting, welding, alignment, levelling, and finishing works

o Temporary supports, scaffolding, safety arrangements, and quality control
e Inspection, testing, and submission of required documentation

No payment for scrap generated due to fabrication, cutting etc. shall be made.
Agency should bid taking consideration accordingly

20.3 Fabrication and Erection of Pipe-cum-Cable Gallery and trestles
(~80 m) over Railway Track & Live 25 kV OHE

The scope of work includes fabrication, transportation, erection, alighment, connection
termination and completion of a Pipe-cum-Cable Gallery of approximately 80 m length,
passing above existing railway tracks and live 25 kV OHE system, complete in all respects
(including earthing of trestles),

If the sections designed based on the projected loading are found to be lighter than the existing
gallery sections drawing (in terms of load-carrying capacity), agency must provide minimum
sections as given in NTPC tender drawing (Existing reference structure). For termination with
the existing galleries, agency has to develop the drawings and get it approved by NTPC

The work shall cover structural steel pipe rack and support system, including beams,
columns, bracings, purlins, walkways/handrails, gratings, connections, bolting/ welding,
and all associated steel works required for the complete facility.



All activities in the railway influence zone and OHE corridor shall be executed with
approved erection methodology, statutory safety compliance, and coordination with
concerned authorities/ railways, including provision of temporary supports, protective
shielding, scaffolding, and safety measures to prevent any risk to railway operations and
OHE.

The structure shall be designed and protected for Coastal / Marine Industrial (CX)
environment, including surface preparation and corrosion protection system as per
approved specifications.

The scope includes fabrication (shop or site as approved), transportation to site,
unloading, internal shifting, erection, alignment, levelling, finishing, inspection, testing,
and documentation any temporary support for end termination with existing pipe trestle
structure.

No payment for scrap generated due to fabrication, cutting etc. shall be made.
Agency should bid taking consideration accordingly

20.4 Erection of Pipes in pipe trestle:

The work shall include termination and connection of pipelines on the pipe trestle
portion. Supply of pipes shall be in the scope of NTPC, while the agency shall be
responsible for handling, erection, positioning, alignment, and connection of the pipes,
including all necessary supports, clamps, and fittings as per approved drawings.

Details of pipes to be fixed are as follows

Fire Hydrant Header — 250 mm dia, heavy-duty MS pipe
Sprinkler Header — 300 mm dia, heavy-duty MS pipe
Service Water Pipeline — 150 mm dia, heavy-duty MS pipe
LDO Pipeline - 6” dia, heavy-duty carbon steel pipe

Pipes shall be protected for Coastal / Marine Industrial (CX) environment, including
surface reparation and corrosion protection system as per approved specifications.

20.5: Dismantling of Existing Pipe Gallery (Track & OHE Area)

This BOQ item covers dismantling of the existing Pipe Gallery portion located in railway
track and OHE area, to be carried out only after successful completion of the new Pipe-
cum-Cable Gallery and receipt of written clearance from NTPC.

The item shall be executed on lump-sum basis, inclusive of all activities, tools, plants,
equipment, and safety arrangements required for completion of the work in all respects.

The scope of work includes safe dismantling, handling, and disposal of the existing Pipe
Gallery structure located in the railway track and live 25 kV OHE influence zone, strictly
as per approved methodology and directions of Engineer-in-Charge (EIC), NTPC.

Scope Includes



Dismantling to be carried out only after commissioning of the new Pipe-cum-
Cable Gallery and clearance from NTPC

Cutting, dismantling, and removal of:

o Structural steel members (pipe trestles, beams, columns, bracings,
supports)

o Existing pipelines mounted on the pipe gallery

Deployment of all required cutting tools, tackles, cranes, lifting equipment,
scaffolding, and manpower

Safe lowering, handling, segregation, and stacking of dismantled materials
Transportation of dismantled materials and scrap to NTPC-designated scrap yard
Disposal and accounting of scrap as per instructions of EIC, NTPC

Protection of railway tracks, OHE system, nearby structures, and utilities during
execution

Compliance with all safety procedures, statutory requirements, and NTPC safety
guidelines, especially for work in railway and OHE zones

General Conditions

30.0:

Work shall be executed under restricted working conditions with due care to avoid
disruption to railway operations and OHE

Any damage to existing assets due to dismantling shall be rectified by the
contractor at no extra cost

All incidental activities required for safe and complete dismantling, whether
specifically mentioned or not, shall be deemed included in the scope

Associated civil works including supply of material for open cast

foundation and piling Foundation

The scope of work covers execution of civil works for pile (if required) and open-cast
foundations, required for the Cable Gallery and associated structures, complete in all respects,
in accordance with approved drawings, specifications, and approved Field quality plan.

The work shall broadly include survey, setting out, excavation, piling, concreting, and finishing
of foundations, including foundations located in railway influence zones, CW duct areas, and
other congested or restricted locations, as applicable.

General Scope Includes

Excavation in all types of soil and strata, including dewatering if required
Construction of pile foundations (if required; cast-in-situ or as specified), including pile
caps

Construction of open-cast / isolated foundations, pedestals, and tie beams where
applicable

Supply, placement, laying, compaction, finishing, and curing of RCC (M35 grade) and
PCC

Supply, cutting, bending, fixing of reinforcement steel as per approved drawings
Formwork / shuttering and its removal

Installation and grouting of anchor bolts, inserts, and embedded items



o Backfilling, compaction, disposal of surplus excavated material, and area restoration
o Protection of existing utilities, structures, and services during execution
e Any other civil work for completing the system requirement.
Quality Control & Testing
e All materials, workmanship, inspection, and testing shall be carried out as per the
approved Technical Data Sheets (TDS), applicable IS codes, and NTPC specifications
e Mandatory tests for Civil work, and workmanship shall be conducted as specified in
approved Field Quality Plan
General Requirements
e The contractor shall arrange all materials, labour, tools & plants, machinery, testing
facilities, safety measures, and statutory compliances required to complete the work.
o The works shall be executed in a Coastal / Marine Industrial environment, and
construction practices shall be suitable for such exposure conditions
e Any activity, material, or operation not specifically mentioned but required for safe,
sound, and complete execution of the foundations shall be deemed included in the scope
without any extra cost
Reference Clause
Detailed technical requirements, material specifications, workmanship standards, inspection &
testing requirements shall be governed by the applicable Technical Data Sheets
(TDS)/specification, which shall form an integral part of the contract.

40.0: Supply and Apply Painting / corrosion protection (CX system)

The scope of work covers supply, surface preparation, and application of painting / corrosion
protection system for structural steel and associated metallic components of cable gallery, pipe
gallery, trestles, supports, handrails, gratings, and other appurtenances, complete in all respects,
suitable for Coastal / Marine Industrial (CX) environment, in accordance with approved
drawings, Technical Data Sheets (TDS), and applicable standards.

General Scope Includes

o Supply of all paints, primers, intermediate and finish coats, thinners, and consumables
as specified in the approved CX corrosion protection system

o Surface preparation by approved methods such as abrasive blasting / power tool
cleaning / hand tool cleaning, as applicable and as specified in the TDS

e Application of multi-coat paint system (primer, intermediate, and topcoats) to achieve
specified Dry Film Thickness (DFT)

e Touch-up painting at damaged areas, edges, welds, bolts, and erection marks
e Protection of adjacent structures, cables, equipment, and flooring during painting works

o Painting of newly fabricated as well as erected members, including repair of transit or
erection-related damages

Quality Control & Testing

o All inspection and testing shall be carried out as per the approved TDS and relevant IS
/ ISO standards/ Field Quality plan including but not limited to:

o Surface cleanliness verification
o DFT measurement using calibrated gauges

o Adhesion and holiday testing (where specified)



o Submission of paint manufacturer certificates, batch test certificates, and inspection
records

Environmental & Safety Requirements

e Work shall be executed considering coastal / marine exposure, humidity, and ambient
conditions as specified in the TDS/specifications.

o Compliance with all safety, health, and environmental (SHE) requirements, including
ventilation, PPE, waste disposal, and fire safety

General

e The contractor shall arrange all materials, labour, tools & plants, scaffolding, access
arrangements, testing instruments, and safety measures required to complete the work

e Any activity or material not specifically mentioned but required for complete and
durable corrosion protection shall be deemed included in the scope

o The painted system shall meet the design life and performance criteria specified for CX
environment

Reference Clause

Detailed technical requirements, surface preparation standards, coating system details, DFT
requirements, inspection & testing procedures shall be governed by the approved Technical
Data Sheets (TDS)/specification, which shall form an integral part of the contract.



Bidder to quote the rates in attached Bill of Quantities as per the following:

(a) Supply of Structural steel: 20%-30% of total quoted rate of package

(b) Erection/installation works: 35%-45% of total quoted rate of package

(c) Civilworks: 15%-25% of total quoted rate of package

(d) Supply & apply of Painting (CX): 10%-20% of total quoted rate of package
Notes:

Erection/installation works: (a) In case the installation price is below the minimum

percentage specified above, the amount by which it is lower shall be retained proportionally
from the supply price of contract while releasing payments due on receipt of materials, and
no interest shall be payable on the retained amount. The aforesaid retained amount shall be
paid on pro-rata basis upon completion of installation of the respective material and its
certification by the EIC.

(b) In case the installation price is above the maximum percentage specified above, the
amount by which it is higher shall be retained while releasing progressive payments due on
installation of material, and no interest shall be payable on the retained amount. The
aforesaid retained amount shall be paid along with payment due on final acceptance of
facilities.

Civil works: (a) In case the Civil works price is below the minimum percentage specified
above, the amount by which it is lower shall be retained proportionally from the supply price
of contract price while releasing payments due on receipt of materials, and no interest shall
be payable on the retained amount. The aforesaid retained amount shall be paid on pro-rata
basis upon completion of Civil works of the respective material and its certification by the
EIC.

(b) In case the civil works price is above the maximum percentage specified above, the
amount by which it is higher shall be retained while releasing progressive payments due on
civil works of material, and no interest shall be payable on the retained amount. The
aforesaid retained amount shall be paid along with payment due on final acceptance of
facilities.
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TERMS AND CONDITIONS:

Payment Terms: Progressive payment on Running Account Bill basis on submission of
required documents and certification of EIC as per following:

Bidder to submit BBU during detailed engineering after approval of Basic documents.
BBU shall be equal to BOQ for the package and there shall be no price and delivery
implication applicable to NTPC for the same. None of the items supplied for the project
as non-billable. Incomplete BBU shall not be reviewed by NTPC.

BOQ BOQ description Payment Terms

no

10.10 Payment for Supply of a) 70% upon receipt of materials/fabricated
Structural Steel (Cable members at site, after inspection and
Gallery & Pipe-cum- acceptance by NTPC, along with submission
Cable Gallery) of mill test certificates, galvanization

certificates, and quality documents.

b) 20% after pro-rata erection works,
alignment, and bolting/welding of the
respective structures.

c) 10% after submission of material
reconciliation statement, attending minor
defects as noticed and final acceptance by
EIC/EIC representative.

Note: Payment shall be done based on
approved drawings only. Any minor items like
fasteners, cleats, pipe anchors etc. shall not
be paid separately. Agency to quote the rates
accordingly. In case of any dispute, NTPC
weighment shall be applicable.

20.10 Payment for Engineering, a) 30% upon completion of detailed site
Survey, Design & survey, including geotechnical survey, GPR
Statutory Approvals survey, route verification, and submission of
survey reports.

b) 30% upon submission and approval of
General Arrangement (GA) drawings,
foundation drawings, fabrication drawings,
and associated engineering documents.
c)30% upon submission and approval of
structural design calculations, erection
methodology, safety plans (including Railway
& OHE influence zone), and receipt of all
statutory approvals/clearances wherever
applicable.

d)10 % after completion of work in all respect
Note:

No payment shall be released without
approval of documents by NTPC.




Engineering payment shall be independent of
physical progress but linked strictly to
document approval.

20.20

Payment for Fabrication
& Erection of Cable
Gallery (~630 m)

a) 80% on progressive erection of cable gallery
and certified by EIC.

b) 10% upon completion of erection,
alignment, leveling, bolting, and welding.

c) 10% after inspection, submission of
completion documents, and final acceptance
by NTPC after complete cable gallery erection
works.

Work executed in Railway Track & 25 kV OHE
influence zone shall be paid only after
compliance with approved methodology &
drawings and statutory safety requirements.

20.30

Payment for Fabrication
& Erection of Pipe-cum-
Cable Gallery (~80 m) in
Railway & OHE Area

a) 70% on progressive erection of the pipe-
cum-cable gallery in Railway/OHE zone, based
on certified measurements.

b) 20% upon completion of erection,

terminations, alignment, and compliance with

statutory safety requirements.

c) 10% after inspection, submission of

completion documents, and final acceptance

by NTPC after complete gallery erection works.

Note:

1) No payment shall be made without written
clearance from NTPC for works executed in
Railway and energized OHE areas

2) Work executed in Railway Track & 25 kV
OHE influence zone shall be paid only
after compliance with approved
methodology & drawings and statutory
safety requirements.

20.40

Payment for Erection of
NTPC-Supplied Pipes on
Pipe Trestles

Supply of pipes shall be in NTPC scope.
Payment for handling and erection shall be
made as follows:

a) 90% on progressive erection, positioning,
alignment, connection of pipelines, hydro test
and painting as per approved drawings and
FQP.

b) 10% after verification, inspection, and
acceptance by NTPC.




20.50

Payment for Dismantling
of Existing Pipe Gallery
(Railway & OHE Area)

Payment for dismantling shall be made as
under:

a) 80% after safe dismantling, lowering,
stacking, and transportation of dismantled
materials to NTPC-designated scrap yard.

b) 20% after complete site clearance,
disposal/accounting of scrap, and certification
by EIC.

Dismantling shall be carried out only after
commissioning of the new Pipe-cum-Cable
Gallery and written clearance from NTPC.

Note: Weighment shall be done at NTPC
Station.

30.10

Payment for Civil Works -
Pile Foundations & Open-
Cast Foundations

Payment for civil works shall be released
progressively (based upon agreed BBU rate) as
under:

a) 90% of the contract value for Civil works shall
be released upon completion of all civil works,
duly certified by the Engineer-in-Charge.

b) 10% of the contract value for Civil works
shall be released upon submission of as-built
drawings and final acceptance of all civil works
by NTPC and completion of facility in all
respect.

c) All payments shall be subject to compliance
with the approved Technical Data Sheets
(TDS), Field Quality Plan (FQP), and other
applicable contractual quality requirements.

40.10

Payment for supply and
Painting / Corrosion
Protection System (CX
Environment)

Payment for painting and corrosion protection
works shall be made Progressively as follows:
a) 95% upon completed area on pro-rata basis
in all respect including inspection, Dry Film
Thickness (DFT) verification, and acceptance
by NTPC.

d) 5% shall be retained and to be released after
successful
Period (DLP)

completion of Defect Liability

General Terms and conditions:

1.

Bid evaluation shall be done on the total quoted price (lump sum basis)

2. Security deposit and workman compensation policy shall be as per GCC.
3. Contract variation limits:
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11.

12.

13.

14.

All the items/equipment/Erection works/civil works & other works as specified
shall form part of the “LUMPSUM PORTION”. All the items though not specifically
mentioned in the Technical Specification but are required to make the system
complete in all respects shall be deemedto be included in the LUMPSUM
PORTION and the same shall be included within quoted price by the Bidder.
Variation in contract price with respect to Contract price for the
Lumpsum portion shall be admissible during the execution of the contract only in
case there is any change in scope of work with respect to the scope of
work identified in Technical Specification.

The variation in the total contract price due to variations shall be limited to GCC.
When and if the total variation in contract price exceeds the limit as per GCC, the
rates of items requiring revision shall be mutually decided by the Employer and
the Contractor.

Safety retention@... of service portion of contract: 5%

Firm price contract

Boarding, lodging and local transportation of workers is in contractor's scope.
Contract period: 18 months

Defect liability period: As per GCC.
Bidder may manufacture the gallery structures as per approved drawings at their
own works (shop fabricated) and site fabrication for completion of the facility.

. The agency shall submit the materials re-conciliation statement monthly or along

with RA bill.

Third Party Liability Insurance Policy:

Total/ Aggregate amount during the currency of Contract: Rs. 50.00 Lakhs or
“110% of Contract value (Excluding GST)’ whichever is lower

For any one occurrence: 50% of Total aggregate amount

Sources of Raw Material for STRUCTURAL STEEL shall be communicated to NTPC
EIC before procurement.

Field quality checks through FQP, if any, shall be finalized by NTPC Site FQA with
agency. Tentative FQPs are attached for bidder's reference purpose.

The final QA intervention (QP requirements & NTPC witnesses) shall be as per mutual
agreement between NTPC EIC and the agency during detailed engineering, taking

reference from the attached QA inputs.

Any other remarks / requirements regarding PDI / QP submission or approval /
Routine & Acceptance tests TC submission / inspection reports specified elsewhere in
tender documents /tech specs / attachments

shall be ignored.



CLAUSE NO.

o ddid
SCOPE OF SUPPLY & SERVICES NTPC

1.00.00

SCOPE OF CIVIL AND STRUCTURAL WORKS

The scope of civil and structural work shall include topographical survey, geotechnical
investigation, site clearance, GPR survey, preparation of design documents and drawings
and getting approval of the same from the Owner and Statutory Authorities, and
construction of all civil, and structural works including supply of all construction materials
for cable gallery and pipe & cable gallery structures including their foundations for the
package. The nature of work generally involves earthwork in excavation in all types of soil
and rock including mechanical means, de-watering, shoring, shuttering, sheet piling,
backfilling around completed structures, disposal of surplus earth/rock/excavated
material/dismantled material, concreting including reinforcement and form work,
plastering, corrosion protection measures including painting, fabrication of all structures,
pre assembly of fabricated structures , transportation of fabricated structures and
erection of steel structures and miscellaneous steel works (i.e., cable supports, pipe
supports, ladders, walkways, railing, grating etc.), painting of structures, grouting,
dismantling of existing pipe & cable rack at crossings of railway lines & OHEL lines, final
grading and site clearance before handing over and any other item of work required for
completion of all systems under the scope of work complete.

The works covered under the scope of the bidder have to be executed in an existing
power station. The bidder shall take all necessary precautions to protect the existing
equipment, structures, facilities and buildings etc. from damage. In case any damage
occurs due to activities of the bidder on account of negligence, ignorance, accidental or
any other reason whatsoever, the damage shall be made - good by the bidder at his own
cost to the satisfaction of the Owner. The bidder shall take all necessary safety measures
to avoid any harm, injury to his workers/ staff from the equipment / facilities of the power
station.

The scope of Bidder for civil and structural as defined above shall include but not be
limited to the following structures/ areas/ systems along with their foundations, super
structures and finishes complete:

1. Topographical Survey .

2. Geotechnical Investigation (for additional data, if required by Bidder, beyond
details as provided in the specifications).

3. Site clearance including removal and disposal of plants/vegetation.

4. Removal of drains, paving and roads for construction of foundations, temporary
diversion of the same prior to removal and restoration of the same after
construction.

5. Hard crusting in working area and preassembly area to facilitate movement of
vehicles and erection equipment.

SIMHADRI SUPER THERMAL POWER PROJECT

(4X500 MW) CIVIL WORKS 10F5
PIPE AND CABLE GALLERY PACKAGE

TECHNICAL SPECIFICATION PAGE
PART-A




CLAUSE NO.

o ddid
SCOPE OF SUPPLY & SERVICES NTPC

1.00.02

6. GPR survey (Ground Penetrating Radar Survey) at the vicinity of proposed routing
of cable gallery and Pipe & cable gallery to identify the existing underground
facilities.

7. All Civil and Structural works including their foundations for entire area under
Bidder’s scope covering the following:

All Civil & structural works including design, drawings and detailed engineering for

i. Cable gallery and its supporting trestles from terminal point near TP-5 to
terminal point near TP-4.

ii. Pipe & cable gallery and its supporting trestles at crossing of railway lines
& OHE lines.

iii. Grouting of underside of baseplates of trestles and encasement of
baseplate assembly of trestles.

iv. Modification and strengthening of existing structures at terminal points.
V.

8. Dismantling existing Pipe & cable gallery structure at railway line & OHE line
crossings and disposal of material at location inside the plant premises identified
by EIC after construction of new gallery and rerouting of cables & piping.

9. Earthing mats & risers for all trestles under the bidder’s scope.

10. All civil and structural works including extension of cantilever related to interface
locations at terminal points for cable gallery/Pipe & Cable gallery/ Trestles/
Connecting walkways, etc, as required during detailed engineering

11. For steel structures, bidders has to fabricate at factory meeting all the quality and
inspection requirements as defined elsewhere in the technical specifications.

12. Agency shall visit site and prepare plan for foundation system open/ pile
foundation as per space availability and safe execution of the work with stability
of nearby structures and railway track .

No additional land than what is mentioned in technical specifications, shall be
provided by Owner for site fabrication. Bidder has to make all necessary arrangements
of water, security, etc. on its own. No claim, whatsoever, regarding time extension and
financial implication for site fabrication shall be entertained at any point of time.

13. Compliance with statutory requirements and obtaining clearances from statutory

authorities, wherever required.

CORROSION PROTECTION

The plant lies in the corrosive category CX as per ISO 12944-2. Protection measures shall
be provided for the mentioned corrosivity category with very high durability as specified
in Part-B of Technical Specifications.

All CX painting system shall be finished with color shades approved by Owner.

SIMHADRI SUPER THERMAL POWER PROJECT

PIPE AND CABLE GALLERY PACKAGE

PAGE
TECHNICAL SPECIFICATION
(4X500 MW) PART-A CIVIL WORKS 20F5




CLAUSE NO.
SCOPE OF SUPPLY & SERVICES tﬁggg
1.00.03 Shifting of earth for backfilling, disposal of surplus earth/ debris/ rock etc in
environmental friendly manner within plant premises and making payment of
Seigniorage, royalty, levies, taxes and any other applicable charges etc. shall be in
bidder’s scope.
1.00.04 THE SCOPE OF WORK OF THE SUCCESSFUL BIDDER INCLUDES: -
(a) To interact, discuss with Owner the modalities, schedule, and design parameters,
loading to be considered in line with the Owner’s specifications.
(b) To submit the drawings and design calculations as per the project schedule
sequentially as per the sequence below.
(c) Incorporate all the comments/observations/suggestions furnished by the Owner on
the drawings and design documents.
Sequence of submission of documents: -
1) Design basis which will include all design philosophy, seismic and wind criteria as per
specification, foundation type along with bearing capacity as per Geotechnical
Report, materials of construction, loading details, finishing schedule etc.
2) General Arrangement drawings including the elevations and cross sections.
3) Design calculation along with the STAAD/SAP 2000 models and/or computer work
sheets or any other software model as mutually agreed with Owner.
4) Foundation drawings.
5) Superstructure drawings sequentially as per construction sequence or material
projection, as applicable.
2.00.00 Deleted
2.01.00 Deleted
2.02.00 CONSTRUCTION FACILITIES
The following are in the Bidder’s scope of work pertaining to construction facilities in this
package.
1. Construction Water
Construction water shall be the responsibility of Bidder during all stages of
construction.
2. Construction Power
Construction power shall be provided by the Owner at one point (Source). Necessary
tapping arrangements like cablings, junction boxes, ELCB etc. from NTPC source is
under the scope of contractor.
3. Construction of following temporary facilities of bidder:
a) Construction office.
b) Construction stores (covered) & open stores as per requirement.
¢) Workshops for maintenance of construction plant and equipment.
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o ddid
SCOPE OF SUPPLY & SERVICES NTPC

2.03.00

2.03.01

10.

11.

12.

13.

d) Material/field testing laboratory facilities (if required) and any other temporary
building.

e) Enclosed covered shed for site fabrication and painting, if applicable.

Providing all necessary fire-fighting devices/equipment etc. required during the
execution stage in project areas including laydown/pre-assembly yard area.

Providing all tools and tackles, Equipment’s required for the work.

The Bidder shall arrange skilled/semiskilled/unskilled labour (from local source(s) as
far as available) and supervisory staff for quality execution of all civil & structural
works.

Development of hard crusted / paved fabrication yard for onsite structural steel
fabrication work where permitted. Surface preparation and painting shall be done in
enclosed covered sheds.

Area lighting at the construction / erection site, fabrication, pre-assembly and
storage yard, office areas, etc.

Providing first aid facilities at the construction / erection sites, workshops,
laboratories, fabrication, pre-assembly &storage yard, Offices and other places of
work as per the requirement.

Repair & Maintenance Facilities by the Bidder:

Bidder shall establish/set up at site suitable repair facilities for construction
equipment and machinery (like cranes, hydra, forklifts, welding equipment,
dumpers, rollers, etc.). Bidder shall also make arrangements /tie-up with
manufacturers / suppliers of such construction plant, equipment & machinery, for
periodic overhaul/ maintenance and for repair of major breakdown, if any. Bidder
should also keep adequate stock of spares at site for various construction plants,
equipment and machinery to meet day-to-day requirements as recommended by the
manufacturer / suppliers or as instructed by the Owner. Bidder shall deploy
dedicated qualified, full time mechanical / electrical foreman & supervisors for
manning the repair facilities as specified above.

Water sprinkling in construction area and roads, as per requirement/directions of
Engineer-in-Charge, to arrest fugitive construction dust.

Dewatering in construction area during construction period for any seepage water
as well as accumulated rainwater is in the scope including all pumps and accessories.

Housekeeping of all construction area and disposal of construction/demolition
waste. This also includes cutting and removal of vegetation including dry vegetation
to avoid fire hazard in the entire project construction area.

DEVELOPMENT OF LAYDOWN AREA

Inside the plant boundary, laydown area (about 2 acre) shall be provided by the NTPC
inside the existing plant area as per the availability of space. In case area allocated by the
NTPC is not adequate, Bidder to identify the laydown area outside the plant boundary in
the areas owned by private owners. Also, development, fencing/boundary wall, security,
etc. in the laydown area is in Bidder’s scope.

The contractor shall develop the following facilities in the laydown area

a.

Site clearance including cutting of trees/plants/vegetation.
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SCOPE OF SUPPLY & SERVICES

FL

Npc

b. Laydown area will be provided within plant premises. Agency has to make own
arrangement for material transportation. Further bidder to ensure measures to avoid
noise and dust pollution to habitants during the contract period.

c. Security of material shall be responsibility of the EPC Contractor, including gate

control.

d. Levelling, compaction backfilling, for purpose of laydown area surface preparation.

e. Hard crusting of Laydown area, fabrication, and pre-assembly yard area has to be
carried out. The extent of hard crusting shall be decided by the contractor based on
their requirement. Material storage shall be as per guidelines covered elsewhere.
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TECHNICAL REQUIREMENTS (ﬁgpc

1.00.00

1.01.00

GENERAL

This specification is to cover topographic survey, GPR survey, detailed geotechnical
Investigation (for additional data, if required by Bidder, beyond details as provided in the
specifications), design, preparation of general arrangement drawings, construction and
fabrication drawings, supply of labour & materials and construction of all civil and structural
works by the Bidder.

Description of various items of work under this specification and nature of work in detail are
given hereinafter. The complete work under this scope is referred to as civil works. The
structures and facilities covered under the scope are given in Part-A(Scope of work) and
herein.

The work to be performed under this specification consists of design, engineering, fabrication,
construction, testing, erection, painting and providing all labour, materials, consumables,
equipment, temporary works, temporary fabrication & storage sheds, temporary site offices,
constructional plants, fuel supply, transportation and all incidental items not shown or specified
but reasonably implied or necessary for the completion and proper functioning of the system,
all in strict accordance with the specifications including revisions and amendments thereto as
may be required during the execution of work.

All construction materials including cement, reinforcement steel, coarse & fine aggregate,
structural steel etc., shall be arranged by the Bidder.

The scope shall also include conducting all relevant tests as per FQP. Such tests shall be
carried out by the Bidder either in a laboratory established by the Bidder in the field or through
third-party laboratories approved by the Owner.

The scope shall also include dismantling of existing pipe & cable gallery structures (about 80
m) over the railway tracks and OHE lines area as mentioned in the SOW after completion of
erection and commissioning of cables and piping in new pipe & cable gallery and laying of
pipes over the new pipe cum cable trestle at OHE portion is considered under the scope of
bidder.

Detailed geotechnical investigation in the proposed area shall be carried out by the Bidder if
any additional data is required to the Bidder beyond the details provided in the technical
specifications and shall be submitted to Owner for approval. For foundation system and
geotechnical data, refer Clause 7.00.00.

The work shall be carried out according to the design/drawings to be developed by the Bidder
and approved by the Owner. For the proposed structures and facilities, necessary layout and
details are to be developed by the Bidder keeping in view the statutory and functional
requirements and providing enough space and access for operation, use and maintenance.
The Bidder’s work shall cover the complete requirements as per IS codes, fire safety norms,
requirements of various statutory bodies, International Standards, best prevailing practices and
to the complete satisfaction of the Owner.

The Bidder shall make the layout and levels of all structures from the general grid of the plot
and the nearest benchmark of NTPC Ltd as per the directions of the Owner. The Bidder shall
be solely responsible for the correctness of the layout and levels and shall also provide
necessary instruments, materials, access to works, etc., to the Owner for general checking of
the correctness of the civil works.
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1.02.00

1.02.01

1.02.02

1.03.00

1.03.01

All the quality standards, tolerances, welding standards and other technical requirements shall
be strictly adhered to.

The Bidder shall fully apprise himself of the prevailing conditions at the proposed site, climatic
conditions including monsoon pattern, soil conditions, local conditions and site-specific
parameters and shall include for all such conditions and contingent measures in the bid,
including those which may not have been specifically brought out in the specifications.

In case of any conflict between stipulations in various portions of the specification, most
stringent stipulation would be applicable for implementation by the Bidder without any extra
cost to the Owner.

Bidder or his agencies engaged as detailer for fabrication drawings should have experience of
detailing for steel structures.

SCOPE OF WORK

The scope of work for the contractor shall include the analysis, design, construction, testing,
erection & painting of all civil and structural works and all other items mentioned in Part-A of
this Specification.

Construction Facilities
For details of construction facilities refer to Part-A of this specification.
Exclusions & Terminal points:

Exclusions:
Dismantling of existing Pipe & Cable gallery foundations and dismantling of existing cable
gallery structure (other than pipe cum cable gallery) at crossings of Railway lines & OHE Lines

Terminal Points:
Terminal Points as marked in GLP and other tender drawings.

SUBMISSIONS

The drawings included in the Bidding Document provide a general idea about the work to be
performed under the scope of this contract. These are preliminary drawings for bidding
purposes only and are by no means the final drawings or show the full range of the work under
the scope. Work has to be executed according to drawings prepared by the contractor. The
following documents and drawing shall be submitted and got approved before commencement
of detailed engineering. The list given below is not exhaustive but indicative only.

a) Design criteria which shall cover all design aspects, design parameters, material of
construction and its specifications, structural idealization including framing system for
gravity loads and lateral loads (wind and seismic), load cases, load combinations,
assumptions, references, basis of analysis & design.

b) Survey drawings indicating coordinates and levels of existing facilities at the vicinity of
structures covered in the scope of work.

c) GPR survey report.
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1.03.02

1.03.03

1.03.04

1.03.05

1.03.06

1.03.07

1.04.00
1.04.01

d) Geotechnical Investigation report including foundation system recommendations, if
any geotechnical investigation is carried out by the Bidder.

e) Typical design of pile, if applicable, in terms of type, rated capacity, length, diameter
and the termination criteria to locate the founding level.

f) Scheme for initial and routine load test of Pile foundation high strain dynamic load test
and pile integrity test methodology, if applicable.

9) Details of corrosion protection measures for all structures, foundations etc.

Detailed construction drawings and design calculations for all civil works for static as well as
dynamic analysis shall be submitted for approval prior to undertaking construction work.

Design calculations shall be done in M.S. Office (latest version) and Drawings shall be
prepared in Auto Cad (latest version). The analysis shall be done by using STAAD PRO /
SAP2000 (latest version). However, design may be carried out manually, using computer work
sheets or by using suitable software programs, as mutually agreed by the Owner. Final
calculations and drawings shall be submitted as mentioned in General technical Requirements
Chapter.

Structural steel fabrication drawings to be prepared by the contractor will not be approved by
the Owner. However, the Contractor shall submit all fabrication drawings for Owner’s
reference. Copy of detailed bar bending schedule as prepared by contractor shall also be
submitted to Engineer in charge for the reference.

Approval of construction drawings prepared by the contractor shall not relieve the Contractor
of his responsibility regarding the safety and adequacy of design and correctness of the
drawing.

“As-built" drawings in AutoCad & PDF format shall be prepared and submitted to owner by
the Contractor after completion of construction / erection, incorporating changes, if any.

Final executed quantities of RCC and structural Steel shall be incorporated in the As-Built
drawing.

Bidder shall provide tentative Bill of Quantities of RCC, Reinforcement and Structure steel in
all the Civil/structural drawings as per scope of respective drawing.

Inspection, Testing and Quality Control

Sampling and testing of major items of civil works viz. earthwork, filling, concreting, structural
steel work (including welding) & painting shall be carried out in accordance with the
requirements of this specification. Wherever nothing is specified, relevant Indian Standards
shall be followed. In absence of Indian Standard equivalent International Standards may be
used.

The Bidder shall submit and finalize a detailed field Quality Assurance Program before starting
of the construction work according to the requirement of this specification. This shall include
frequency of sampling and testing, nature/type of test, method of test, setting of a testing
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1.04.02

1.05.00

2.00.00
2.01.00

2.03.00
2.03.01

2.03.02

laboratory, arrangement of testing apparatus/equipment, deployment of qualified/experienced
manpower, preparation of format for record, Field Quality Plan, etc. Tests shall be done in the
field and/or at a laboratory approved by the Owner. The Bidder shall furnish the test certificate
from the manufacturers of various materials to be used in the construction.

Workmanship and dimensional tolerances shall be checked as stipulated elsewhere in the
specification.

Statutory Requirements

Bidder shall comply with all the applicable statutory rules pertaining to Factories Act, Fire
Safety Rules, Water Act for pollution control, Explosives Act, etc.

Provisions of safety, health and welfare according to Factories Act shall be complied with.
Statutory clearances and norms of State Pollution Control Board shall be followed.

Bidder shall obtain approval of Civil and structural drawings from concerned authorities
before taking up the construction work at Railway lines and OHE lines crossings.

GENERAL LAYOUT AND SURVEY

The preliminary layout plan proposed for the work is shown in the drawing titled "Coordinates
marking in General Layout Plan (GLP) for new cable gallery".

It shall form the basis for further elaboration by the Bidder for the structures and facilities, which
are in his scope. Area identified for facilities remain same as indicated in GLP/above drawings,
however, minor modification in routing of cable galleries and pipe& cable galleries may be done
to optimize layout.

Bidder shall prepare the detailed layout of the structures and facilities which are in his scope
and shall submit the same for Owner's approval.

While preparing the detailed layout, planning his facilities and deciding upon the transportation
and erection strategy, Bidder shall ensure all statutory requirements including safe distances
from existing facilities as per applicable rules/acts/laws including local bye-laws.

Survey, Excavation and Backfilling

Bidder shall carry out the topographical survey and GPR survey before he commences detailed
design. This survey shall cover the area at the vicinity of Bidder's scope of work. Based on
field observations, the Bidder shall prepare and submit the survey drawing and report on
existing underground and overground facilities along the routing of cable gallery and Pipe &
cable gallery.

The excavation shall be in all types of soils or rock or a mixture of these. The bidder should
assess and satisfy himself about the actual nature of soil present at site, before submitting his
bid.

The excavated material can be used for backfilling. The surplus material shall be taken and
stacked at places(s) within the plant boundary as directed by the Owner. If any additional
suitable earth is required for backfilling, the same shall be arranged by the Bidder from the
area within the plant boundary.

All existing drains/channels at the vicinity of proposed facilities shall be suitably diverted by
the Bidder before taking up any construction. These diversions shall be so designed as to
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2.03.03

3.00.00

ensure effective disposal of water without any accumulation or flooding in adjoining areas.

For detailed specifications regarding excavation and backfilling, refer Cl. 7.03.00.

DESIGN BASIS OF PIPE AND CABLE GALLERIES
Salient Features

The Cable gallery as well as Pipe cum Cable Gallery shall be Structural Steel Superstructure
with Steel Truss (Lattice Girder) having a general span of 12.0m/15.0m, however, the span
may varies as per actual site conditions. The steel truss shall be supported on 2 legged/ 4
legged trestles the arrangement of which shall be developed by the Bidder. Trestles for
galleries shall also be of structural steel.

The width of the Gallery shall be provided as per Tender drawings. For pipe & cable gallery
near crossing of railway lines & OHE lines, minimum size of structural steel sections shall be
the sizes mentioned in the Tender drawings and maximum span shall be to 25m however as
per site condition may be extended subject to the approval of NTPC. A walkway of minimum
width 600mm shall be provided along the Cable Trays supporting floor as well as piping
supporting floor of the galleries. The walkway shall comprise 40mm thick galvanized MS
electroforged grating and 1.0m high handrail made of 32NB galvanized MS pipes.

Plan bracings shall be provided at all chord levels of the cable gallery truss. Minimum gusset
plate thickness shall be 8mm for all connections.

The level of the bottom chord (bottom of steel) of the gallery shall be at least 3.0m above the
finished paving/ground level in general. However, at all road/rail crossings (including railway
traction line), the level of bottom of steel of the gallery shall be at least 8.0m/11.3 m (as per
the existing elevation of cable/pipe gallery at crossings) from the top of road surface and 8.5
m from top of rail track. Wherever the galleries crosses existing pipe & cable galleries, a
minimum clearance of 300mm shall be maintained above/below existing pipe & cable
galleries.

The galvanized Caged structural steel ladder shall be provided at an interval of 100m for
access to the Pipe-Cable Gallery Walkway, however, adequate numbers of caged ladders
shall be provided to ensure access to walkways at all levels.

At the inter-connection of galleries with existing galleries at terminal points, existing galleries
shall be suitably modified/strengthened, if required, with prior approval of the Owner.

The foundation for Pipe-Cable gallery trestles shall be open foundation or pile foundation
depending upon bearing capacity requirements.

Design Concept

The pipe/cable structure shall be designed as a 3-dimensional space frame for all the relevant
load cases mentioned in the design criteria chapter.

The gallery being an unclad building, wind load shall be evaluated based on the projected
frontal area of the structural members and cable tray/piping depth.

The end portals shall be designed as rigid frames hinged (pinned support) at the base plate
level (on top of the trestle column). The gallery vertical truss shall be designed as simply
supported girders on trestles and detailing of end portals shall be done accordingly.
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4.00.00
4.01.01

4.01.02

4.01.03

4.02.00

4.02.01

4.02.02

4.02.03

4.02.04

Suitable expansion gap shall be provided in the gallery structure by providing twin two-legged
trestles at the expansion gap. The expansion gap shall be provided at an interval of 100 to
120m.

DESIGN CRITERIA AND GENERAL SPECIFICATION
General

The design criteria given herein is applicable for all sub-structure, super-structure works of
cable galleries and pipe & cable galleries included in the scope of the Bidder.

Structures shall be designed for the most critical combinations of dead loads, imposed loads,
piping loads (static, friction and dynamic), cable tray loads, earth pressure & surcharge loads,
wind loads, seismic loads and temperature loads. In addition, Erection loads shall also be
considered.

Cable galleries and Pipe& cable Galleries including their supporting trestles shall have
structural steel framed super structure.

All 2-legged structural steel trestles shall be completely braced in the vertical plane. All 4-
legged structural steel trestles shall be completely braced in all four vertical planes. In addition,
specified horizontal planes shall be completely braced to provide stiffness against torsional
sway.

The bottom of base plates of trestles shall be kept at 300mm above finished ground level.
Loading

For consideration of loads on structures IS : 875 - ‘Code of practice for structural safety of
buildings’ shall be followed.

Dead loads

Dead loads shall include the weight of structure complete with finishes and fixtures shall be
taken as per IS: 875 (Part-1).

For Structural steel analysis & design, Self weight factor of minimum 1.15 shall be applied in
structural model to account for elements such as stiffener plates, gussets, lip sections, etc.

Imposed loads
Imposed loads shall include live loads, piping loads, cable tray loads and erection loads.

For consideration of imposed loads on structures, 1S:875 (Part-2) “Code of practice for design
loads (other than earthquake) for buildings and structures” shall be followed.

For walkways of galleries, live load of 0.40 Ton/ Sq.M shall be considered.

If erection load is higher than the specified imposed loads on any floor or part thereof, then the
erection loads are to be considered for the design.

Piping, cable and associated loads

Piping, cable and associated loads furnished by Owner shall be considered over and above
the imposed loads. For pipe supporting structures, frictional loads shall be considered in
addition to piping load.

Seismic load

For design of all structures, the site specific seismic design criteria as attached in Annexure-A
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4.02.05

4.02.06

4.03.00
4.03.01

4.03.02

shall be followed.
Wind load

For design of all structures, the wind loads shall be taken as per the site specific wind data
specified in Annexure—B of this specification.

Temperature Load

For temperature loading, the total temperature variation shall be considered as 2/3 of the
average maximum annual variation in temperature. The average maximum annual variation in
temperature for this purpose shall be taken as the difference between the mean of the daily
minimum ambient temperature during the coldest month of the year and mean of daily
maximum ambient temperature during the hottest month of the year. The structure shall be
designed to withstand stresses due to 50% of the total temperature variation. This load shall
be considered on all the structural elements.

Suitable expansion joints shall be provided in the longitudinal direction wherever necessary
with provision of twin columns. The maximum distance of the expansion joint shall be as per
the provisions of IS 800 for steel structures. In Limit state design, the partial safety factor for
temperature load in load combinations shall be taken same as specified for dead load (DL) in
Table 4 of IS 800: 2007 for steel structures.

Civil Design Concepts

Individual members of the frame shall be designed for the worst combination of forces such as
bending moment, axial force, shear force, torsion, etc.,

The different load combinations shall be taken as per IS: 875 (Part-5) and other relevant IS
Codes.

a) Wind and seismic forces shall not be considered to act simultaneously.

b) Permissible limit states for different load combinations shall be taken as per relevant
IS and IRS codes.

c) Wherever pipe cable trestle is routed through filled up area, soil overburden weight to
be accounted from natural ground level to finished grade level in foundation design as
in other structures.

d) Frictional forces between the pipes and supporting structure in longitudinal direction
need not be considered along with seismic or wind forces.

e) For checking against uplift / tension case, 90% of Dead Loads with no Imposed Loads
shall be considered along with other Loads. However, Seismic loads used in such
combinations shall be estimated using imposed loads also in addition to all other loads.

f) The Structures shall be Designed for most unfavourable Combination of Dead Loads,
Imposed Loads, Piping loads, Cables Loads, Wind / Seismic Loads, Temperature
Loads, and other applicable Loads without exceeding the Permissible limit states.

g) No reduction in piping loads shall be considered for calculation of seismic weight of
the structures and for load combinations thereof.

h) In all Loading Combinations, the Loads that have reduction effect on design condition
shall not be taken into account in the Combination concerned.

i) In all Load Combinations, temperature loads (with reversible effects) are to be
considered

i) Foundations shall be designed for all the load combinations for which Structure has
been designed in addition to the load combinations mentioned in respective codal
provisions.
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4.03.03

4.03.04

4.03.05
4.03.06

4.03.07

4.03.08
4.03.09

4.03.10

4.03.11

4.03.12
4.03.13

Design of steel structures shall be done as per provisions of 1S:800: 2007 (Limit state design)
and other relevant IS standards including National Building Code (2016).

Shop connections and connections in fabrication yard will be welded type. All field connections|
will be either welded or bolted. Field permanent bolts wherever provided will be high tensile bolts
of property class 8.8(min) as per 1367 for all major connections. However, nominal connections
in the field will be done by means of M.S. black bolts of grade 4.6 conforming to 1S-1367. The|
bolted joints will be designed for friction grip or bearing type. For friction grip type connections,
bolts will be tightened to develop the required pretension during their installation.

For bolted Connection, IS 4000, IS: 3757, IS: 6623 and IS: 6649 shall be followed. IS 814, IS
816, IS: 1024, IS 4353 and IS: 9595 shall be followed for welding of structures.

All structures close to railway line shall have clearances conforming to Railway norms.

The minimum concrete clear cover to reinforcement bars in all RCC structures shall be as per
1S:456. The durability of concrete shall conform to “very severe” exposure conditions as per
Table-3 of IS 456.

Factor of safety against overturning and sliding

The structure shall be checked for minimum factor of safety of 1.5 against overturning
conditions (ratio of stabilizing moment to overturning moment) and 1.4 against sliding
conditions as per IS: 456.

For detailing of Reinforcement IS 5525, IS 13920, IS 4326 and SP 34 shall be followed.

Two layers of reinforcement (on both faces) shall be provided for RCC sections having
thickness of 150 mm and above.

Minimum diameter of main and distribution Reinforcement bars in different structural elements
shall be as follows:

SI. No. Structural Element Main Distribution Reinforcement /
Reinforcement Stirrups/ ties/ Anchor Bars

a) Foundation 12 mm 10 mm
b) Beams 12 mm 8 mm
c) Columns 12 mm 8mm

The sizing of foundation, design criteria & clear cover shall conform to 1S:1904, [S:456 and
other relevant Indian codes. However, minimum 0.12% of reinforcement shall be provided on
the top face of the foundation concrete on either direction and minimum percentage of
reinforcement at bottom face of foundation shall be same as that stipulated for beam as per
1S:456.

Minimum thickness of foundation slab / raft shall not be less than 250 mm.
Horizontal Deflection criteria

The maximum horizontal deflection for trestles and galleries shall not exceed Height/325 and
the maximum vertical deflection of galleries shall not exceed Span/325.

However, the maximum vertical deflection of Grating shall be limited to 6mm.
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Note: Along wind forces on slender and wind sensitive structures and structural elements
shall also be computed, for dynamic effects, using the Gust Factor or Gust Effectiveness
Factor Method as defined in the standard. The structures shall be designed for the higher of
the forces obtained from Gust Factor method and the Peak Wind Speed method.
Analysis for dynamic effects of wind must be undertaken for any structure which has a height
to minimum lateral dimension ratio greater than “5” and/or if the fundamental frequency of
the structure is less than 1 Hz.

4.03.14 a) Dispersion of load in any direction through soil shall be as per IS 8009 (relevant part).
b) Dispersion of load through concrete shall be considered at an angle of 45 degrees with

horizontal from the edge of contact area.

4.03.15 A minimum clearance (clear headroom) of 8m/11.3 m (as per site) shall be kept for all over-
ground pipe/cable galleries for all road crossings and 8.5m shall be kept for rail crossings. For
other areas, the requirement of trestle height is specified elsewhere in the specifications. All
trestles shall be provided with continuous walkway of minimum 600mm width with handrails
and toe-guards all along the length of the trestle along with approach ladders near roads,
passageways, etc.

4.03.16 Footings shall be so proportioned to as to minimize the differential settlement.

4.03.17 Joints/Connections in steel structures:

Steel structures shall be detailed and connection and joints provided as per the provisions of

IS 800, IS 816, IS 9595, IS 1367, and IS 9178 and as per following requirements.

a) Connections to be designed as per IS 800.

b) All butt welds shall be full penetration butt welds.

c) Connection of base plate and associated stiffeners with the columns shall be designed
considering the total load transferred through welds. However, minimum weld size
(double fillet) shall not be less than 0.6 times the thickness of stiffeners.

e) Splicing: All work shall be full strength. Field splicing shall be done with web and flange
cover plates for full strength. Shop splicing for all sections other than rolled shall be
carried out by full penetration butt welds with no cover plates. Splicing for all rolled
sections shall be carried out using web and flange cover plate.

4.04.00 Design Criteria for Foundation

The founding depth / cut off level of piles shall be decided based on functional requirement.
Wherever structural steel columns are envisaged, the bottom of the base plate shall be
kept 300mm above finished ground level. Further the gusset plate and foundation bolts
are to be encased with RCC up to the top gusset plates by providing skin reinforcement
of 8mm dia at 100mm c/c on all faces (Minimum 400mm anchorage of vertical skin
reinforcement into the Pedestal shall be provided).

a) OPEN Foundations
For foundations, the minimum founding depth and the minimum size of foundation shall
be as per foundation system and geotechnical data specified in the foundation chapter
included hereafter in this specification.
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b)

For open foundations, the total permissible settlement shall be as per the criteria
furnished under the foundation system specified elsewhere in this specification.

The sizing of foundation, design criteria & clear cover shall conform to 1S:1904, 1S:456
and other relevant Indian codes. However, minimum 0.12% of reinforcement shall be
provided on the top face of the foundation concrete on either direction and minimum
percentage of reinforcement both in case of bottom face and also for tension face of
foundation shall be same as that stipulated for beam as per 1S:456.

PILE Foundations (As required)

Minimum centre to centre spacing of the piles shall be as per IS: 2911. In case single
piles are used, these piles are to be interconnected with tie beams along both orthogonal
directions perpendicular to each other.

Minimum penetration of piles into Pile cap shall be 75 mm and clear cover to the main
reinforcement at the bottom face of the pile cap shall be 100 mm. Structural design of
pile cap and reinforcement shall conform to 1S:2911 and 1S:456. However minimum
0.12% of cross section of the pile cap shall be provided on the top face of the pile cap
along two orthogonal directions and minimum percentage of reinforcement at bottom
face of pile cap shall be same as that stipulated for beam as per 1S:456.

Detailed requirement of open and pile foundation has been presented in the foundation chapter
in this specification.

4.05.00 CORROSION PROTECTION
4.05.01 General
(a) All Steel structures shall be provided with painting system as mentioned below in this
specification for the Corrosivity category CX.
Painting system for steel surfaces embedded in Concrete is given separately.
(b) All Painting shall be done as per Technical Specification. Painting scheme shall
submitted by the Bidder.
(c) All steel structures shall be designed by following basic design considerations in ISO
12944 Part 3. Where steel is fully accessible for cleaning and repainting and where it
is feasible to follow design criteria given in ISO 12944 part 3, minimum thicknesses of
structural members shall be as follows:
Structural Minimum Minimum Minimum
Sections thickness Flange Web
(mm) thickness thickness (mm)
(mm)
Plates 6
Built up Sections 6 6
Angle sections 6
ISMB /ISMC 6 4.5
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NPB/ WPB 6 4.5

Where steel surfaces are inaccessible for cleaning and repainting (such as back-to-
back sections, lap joints etc.) or where it is not feasible to follow design criteria given
in ISO 12944 part 3, corrosion allowance of 1.5 mm shall be kept in thickness (over
the design thickness or minimum thickness specified above, whichever is more). The
minimum thickness consideration shall apply for both web and flange.

However minimum gusset plate thicknesses shall be followed as mentioned elsewhere
in the specification and minimum angle section to be used is ISA 50x50x6. Ends of
box sections to be effectively sealed at both ends. Also, tubular handrail thicknesses
will be as governed by mentioned clauses in the spec. Tubular sections are not allowed
for structural members other than handrails.

4.05.02 Painting of Steel Surfaces Embedded in Concrete

a) For the portion of Steel surfaces embedded in Concrete, the surface shall be prepared by
Manual Cleaning and provided with Primer Coat of Chlorinated Rubber based Zinc
Phosphate Primer of Minimum 50 Micron Dry Film Thickness (DFT).

b) All threaded and other surfaces of foundation bolts and its materials, anchor channels,
sleeves, etc. shall be coated with temporary rust preventive fluid and during execution of
civil works, the dried film of coating shall be removed using organic solvents.

4.05.03 Painting of Steel Surfaces (Other Than Those Embedded In Concrete)

Following painting system corresponding to corrosion category CX.

CORROSSIVITY PRIMER COAT INERMEDIATE FINAL COAT

CATEGORY (as per COAT

ISO 12944-2)

CX All  steel surfaces | Primer coat shall be | Intermediate  coat
shall be provided | followed with the | shall be followed
with two component | application of | with the application
moisture curing zinc | Intermediate coat of | of finish coat of
(ethyl) silicate | low solvent two | twopack aliphatic
primer/Zinc rich | component  amine | Isocyanate cured
epoxy coat (having | cured, glass flake | acrylic finish paint
minimum 80% of | reinforced, abrasion | (solid by volume
metallic Zinc | resistant epoxy | minimum 55% +2%)
content in dry film, | coating with high | with Gloss retention
solid by volume | solids, high build | (SSPC Paint Spec
minimum 60% +2%) | product for better | No 36, ASTM D
of minimum 125 | protection in very | 4587, D 2244, D
micron DFT to be | harsh environment. | 523) of Level 2 (after
applied over blast | with solid content of | minimum 1000
cleaned surface | 90 +/-2 % (VS%) | hours exposure,
conforming to Sa 2 | (min) of minimum | Gloss loss less than
Y. finish of 1SO | 250-micron DFT. | 30 and colour
8501-1 with surface | This coat shall be | change less than 2.0
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profile 40-60 | applied in shop after | AE) and minimum

Micron. The primer | an interval of | 75micron DFT. This

coat shall be | minimum 24 hours | coat shall be applied

applied in shop | from the application | in shop after an
immediately  after | of primer coat by | interval of minimum

blast cleaning by | airless spray | 10 hours and within
airless spray | technique. six (6) months from
technique. Zinc dust the completion of
composition and Intermediate  coat.
properties shall be Colour and shade of
Type-ll  as  per the coat shall be as
ASTM D520-00. mentioned in the

colour coding

approved by Owner.

Notes:

1.

For Primer, high quality surface preparation is necessary and good amount of moisture
is required for proper curing. Below 70 % relative humidity, curing time may go up to 7
days or more. In such a case additional water sprinkling may be ensured for completion
of curing. Additionally Inorganic zinc silicate cannot be recoated; even with itself.
Typically, it should be used when coating bare steel surface for first time.

2. The most frequent problem associated when top coating Primer is bubbling/pinholing
especially with non-weathered zinc silicate coatings. To a great extent, this bubbling of
finish paint can be eliminated by applying a mist coat of intermediate/topcoat as the first
pass of the product, allow the bubbles to subside and then apply a full coat, as required.

3. In case top coating of zinc silicate with epoxy/polyurethane coatings, is expected to be
delayed, it is advisable to use a suitable tie coat to avoid formation of white
rust. However, if white rust forms then clean the surface with high pressure water, dry
and apply the subsequent coats as required.

4. Touch up paintings on damaged areas: Surface preparation by manual tools, wire brush/
emery paper etc. Minimum 6 inches peripheral area, adjoining to damaged area to be
covered. If metal surface is exposed, it is to be painted with Zinc rich epoxy (125 micron)
or suitable primer with existing paint scheme. If primer is intact, intermediate & top coat
to be done with specified DFT in scheme.

4.05.04 Gratings
All gratings shall be blast cleaned to Sa 2 % finish or cleaned by acid pickling as per ISO 8501-
1 and shall be hot dip galvanized at the rate of 900 g/sqm.

4.05.05 Hand Railings and Ladders

All Mild steel (MS) handrails and ladders shall be galvanized at the rate of 900 g/sqm as per

IS 4736.

4.05.06 Painting of Structural bolts, nuts and washers (MS / HS / HT/ HSFG bolting for bolted
connection):
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All structural bolts (+ nuts + washers) should be coated with Zinc flakes as per ISO: 10683

(latest version), to provide salt spray resistance suitable as per C5 corrosive category with high

durability.

4.05.06 For reinforced concrete work.

i) The protection for concrete sub-structure shall be provided based on aggressiveness of the
soil, chemical analysis of soil/sub-soil water and presence of harmful chemicals/salts.

ii) The protection to super structure shall depend on exposure condition and degree of
atmospheric corrosion.

This shall require use of dense and durable concrete, control of water cement ratio, increase

in clear cover, use of special type of cement and reinforcement, etc., coating of concrete

surface, etc.
Bituminous painting shall be provided for RCC foundations.

5.00.00 GENERAL REQUIREMENTS
5.01.00 JOINTS IN CONCRETE STRUCTURES

Construction Joints

All horizontal construction joints shall be provided with a groove (shear key) for transfer of

shear force.
5.02.00 Miscellaneous General Requirements

1. All steel sections and fabricated structures, which are required to be transported on
sea, shall be provided with anti-corrosive paint before shipment to take care of sea
worthiness.

2. Detailed scheme for dewatering shall be prepared, wherever required, before starting
of deep excavation work. IS 9758 shall be followed as general guidance for dewatering.

3. Non-shrink flowable grout shall be used for under-pinning work below base plate of
columns. Nominal thickness of grout shall be 50 mm. Non-shrink cum plasticizer
admixture shall be added in the grout. Crushing strength of the grout shall generally be
one grade higher than that of the base concrete. Minimum grade of grout shall be M-
40.

4. Unless specified all sand filling shall be compacted to minimum 80% of the relative
density and backfilled earth shall be compacted to minimum 90% of the Standard
proctor density at OMC.

5.  40mm Diameter MS rods as earthing mat, placed at a distance of 1.0m away and at
depths between 0.60m and 1.00m shall be supplied and laid all around the periphery
of structures as per approved drawings. Riser of 40mm Dia. MS rods and connecting
to the above Earthing mat shall also be supplied and laid in position by the Bidder as
per the approved drawings. Raiser shall be laid up to a height of 300 mm above the
local Ground level, at columns of the trestles. The Contractor shall also supply and lay
necessary number of 3.0 m deep 40 mm diameter MS rods Earthing electrodes and
connect electrodes to the Earthing mat, as per the approved drawings and supplying
and laying of 40 mm Dia. MS rods for connecting the ’s earthing mat with the Owner’s
earthing mat separately.
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5.03.00 CONCRETE
a) Concrete work shall be of grade as per IS 456. Mix design concrete shall be used for
all areas other than lean concrete work and plain cement concrete where
nominal/volume mix can be permitted. Design mix shall be carried out as per IS10262.
Specific approval of the Owner shall be obtained regarding degree of quality control to
be adopted for design mix.

b)  Minimum grade of reinforced cement concrete for all foundations shall be M35.

c) Higher grade of concrete than specified above may be used at the discretion of the
Bidder.

d) Unless otherwise specified, 20mm and down aggregates shall be used for all structural
concrete works. However, 40mm and down aggregates may also be used under
special conditions for mass concreting in foundation.

e) Minimum 75mm thick lean concrete M-10 shall be provided below all other
foundations, pilecaps etc., to provide a base for construction.

f)  All structural(reinforced) concrete production shall be done at automated batching
plant of suitable capacity, conforming to 1S:4925., situated within the area allocated to
the contractor. The batching plant shall have facility of digitised recording of the
materials added along with quantity of concrete produced in each batch and printout
of the same. Batch-wise report for each shift shall be submitted to the Owner.

5.04.00 PIPE AND CABLE RACKS ACROSS RAIL TRACKS
Design of any structure crossing the Railway tracks shall be as per Railways/ RDSO
guidelines. The Bidder shall obtain necessary approvals from Railways before start of
construction work. Construction of these structures is to be done as per Railways guidelines.
Any statutory and codal charges payable to Railways/ RDSO for approval & execution of the
above crossings shall be borne by the Bidder. Engagement of approved Railway Consultant
for the above work by the bidder would be at his own cost.
The levels/clearances of the above crossings are to be finalized by the bidder as per Railway
standards and shall be subject to approval of Owner/Owner’s Consultant.
However, for design of the crossings above rail track, the following minimum clearance from
Rail track shall be maintained:

A. Horizontal clearance: A minimum clearance of 3.5m shall be maintained between
centre line of the Railway track to face of the crossing structure.

B. Vertical clearance: A minimum vertical clearance of 8.5m shall be maintained between
Rail top level and bottom of structure.

Bidder has to submit to the Owner two sets of railway approved drawings and two sets of (hard
& soft copies) as built drawings.
5.05.00 GRATING
All gratings shall be electroforged types. Minimum thickness of the grating shall be 40 mm The
opening size shall not be more than 30mmx100mm. The minimum thickness of the main
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bearing bar shall be 6 mm or as per design requirement whichever is higher. All gratings shall
be hot dip galvanised at the rate of 900 g/sqm after surface preparation by means of shot
blasting or cleaned by acid pickling.
5.06.00 FABRICATION & ERECTION OF STEEL STRUCTURES

The fabrication shall be done as per fabrication drawing which would clearly indicate various

details of joints to be welded, type of weld, length and size of weld.

All steel fabrication and painting work shall be carried out at shop in enclosed and covered

sheds.

All steelwork before and after manufacturing shall be smooth, straight and free of deformations,

cracks, twists and burrs. All steelwork shall be cut and fabricated to a tolerance of + 1.5 mm in

its length and location of matching bolt holes for field connections (if applicable).
5.06.01 Welding

Sequence of Welding

a) The sequence of welding shall be carefully chosen to ensure that the components
assembled by welding are free from distortion and large residual stresses are not
developed. The distortion should be effectively controlled either by a counter effect or
by a counter distortion. The direction of welding should be away from the point of
restraint and towards the point of maximum freedom.

b) Each case shall be carefully studied before finally following a particular sequence of
welding.

c) Butt weld in flange plates and/or web plates shall be completed before the flanges and
webs are welded together.

d) The beam and column stiffeners shall preferably be welded to the webs before the
web and flanges are assembled unless the web and flanges to the beam or column
are assembled by automatic welding process.

e) All welds shall be finished full and made with correct number of runs, the weld being
kept free from slag and other inclusions, all adhering slag being removed.

f) Current shall be appropriate for the type of electrode used. To ensure complete fusion,
the weaving procedure should go proper and rate of arc advancement should not be
so rapid as to leave the edges unmelted.

9) Pudding shall be sufficient to enable the gases to escape from the molten metal before
it solidifies.

h) Non-uniform heating and cooling should be avoided to ensure that excessive stresses
are not locked up resulting ultimately in cracks.

i) The ends of butt welds shall have full throat thickness. This shall be obtained on all
main butt welds by the use of run off and run on pieces adequately secured on either
side of main plates. The width of these pieces shall not be less than the thickness of
the thicker part joined. Additional metal remaining after the removal of extension
pieces shall be removed by grinding or by other approval means and the ends and
surface of the welds shall be smoothly finished. Where the abutting parts are thinner
than 20mm the extension pieces may be omitted but the end be welded to provide the
ends with the required reinforcement.
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j) The fusion faces shall be carefully aligned. Angle shrinkage shall be controlled by
presetting. Correct gap and alignment shall be maintained during the welding
operation.

k) All main butt welds shall have complete penetration and back surface of the weld being
gouged out clean before first run of the weld is given from the back. However, partial
penetration butt weld shall be permitted, when specifically shown in the design
drawings.

1) Intermittent welds shall be permitted only when shown in the design drawings.

m) The welding shrinkage shall be minimised by adopting the correct welding procedure
and method. In long and slender member extra length should be provided at the time
of fabrication for shrinkage.

5.06.02 Painting

a) Surface treatment and painting before and after delivery to site shall be in accordance
with Clause no. 4.05.00 above. All steel structures shall be designed by following basic
design criteria in 1ISO 12944 Part 3. However, where it is not feasible to follow the
design criteria given in ISO 12944 Part 3 where the steel surface are inaccessible for
application of protective coating, corrosion allowance in thickness(over the design
thickness) of structural steel members shall be kept.

b) For parts to be bolted, the surfaces in contact shall be provided with ethyl Zinc silicate
primer as specified in clause 6.4.3 (a) and shall be free of oil, dirt, loose rust, burrs and
other defects, which would prevent proper seating of the parts. For design of friction
type bolted joints slip factor for surfaces with ethyl zinc silicate primer as given in IS
4000 shall be considered.

c) Surfaces inaccessible after shop assembly shall receive the full-specified protective
treatment before assembly.

5.06.03 Bolting

The threaded portion of each bolt shall project through the nut by at least one thread. High

strength friction grip bolts, preferably the type with indicated load, shall be used where specified

and shall be tightened strictly in accordance with the manufacturer's instructions and the
relevant regulations. When connections are made using high strength friction grip bolts,
relevant standards shall be observed.

5.06.04 Erection of Structures

All erection work shall be done with the help of cranes, use of derrick is not envisaged.

Erection Marks

a) Erection marks in accordance with fabrication drawing shall be clearly painted on the
fabricated steelwork. Each piece shall be marked in at least on two places. Each piece
shall also have its weight marked thereon.

9) The centre lines of all columns, elevations and girder bearings shall be marked on the
sections to ensure proper alignment and assembly of the pieces at site.

Erection Scheme

a) The Erection Scheme for the erection of all major structures shall be furnished. The
erectability of the structure shall be checked by the Bidder before commencement of
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6.00.00
6.01.00

6.02.00

6.03.00

6.03.01

fabrication work to avoid future modification. The erection scheme shall indicate the
approximate weight of the structural members, position of lifting hook, crane boom
length, crane capacity at different boom length and at different boom inclination, etc.,

b) The erection scheme shall also give details of the method of handling, transport,
hoisting, including false work/staging, temporary, bracing, guying, temporary
strengthening, etc., It will also give the complete details of the number and capacity of
the various erection equipment that will be used such as cranes, winches, etc., along
with disposition at the time of erection of columns, trusses, etc.

c) The erection of columns, trusses, trestles, portals, etc., shall be carried out in one
single piece as far as practicable. No column shall be fabricated and erected in more
than 3 pieces. Galleries shall generally be erected as box i.e. the bottom chord and
bracings, top chord and bracings, side vertical posts and bracings, end portals and
roof-trusses shall be completely welded prior to erection and if required temporary
strengthening during erection shall be made.

MATERIAL SPECIFICATION
Cement, Aggregates, Bricks, Water etc:

Ordinary Portland Cement with C3A content from 5 to 8 percent conforming to IS 269/ Portland
slag cement conforming to IS 455 shall be used for all areas.

Coarse aggregate shall meet the requirements of IS 383. Fine aggregate in concrete shall
conform to IS 383.

For plaster, it shall conform to IS 1542.

Potable water shall generally be considered satisfactory for all masonry and concrete works,
including curing.

All materials brought for incorporation in works shall be as per IS unless specified otherwise.
Reinforcement Steel

Reinforcement steel shall be of corrosion resistant grade high strength deformed TMT steel
bars of grade Fe-415/ Fe-500/ Fe500D/ Fe550D and shall conform to IS 1786 and IS 13920.
However, minimum elongation shall be 14.5%.

Structural Steel

Structural Steel (including embedded Steel) shall be straight, sound, free from twists, cracks,
flaw, laminations and all other defects. Structural steel shall comprise of mild steel, medium
strength steel and high tensile steel as specified below.

Mild Steel

a) Rolled sections shall be of grade designation E250, Quality A/BR, Semi-killed/ killed
conforming to IS 2062. All steel plates shall be of Grade designation E250, Quality BR
(fully killed), conforming to IS 2062 and shall be tested for impact resistance at room
temperature. Plates beyond 12mm thickness and up to 40mm thickness shall be
normalized rolled. Plates beyond 40mm thickness shall be vacuum degassed &
furnace normalised and shall also be 100% ultrasonically tested as per ASTM —A578
level B-S2.

b) Pipes shall conform to IS: 1161.
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6.03.02

6.04.00

6.05.00

6.05.01

6.05.02

6.05.03

6.09.00

7.00.00
7.01.00

c) Hollow (square and rectangular) steel sections shall be hot formed conforming to IS:
4923 and shall be of minimum Grade Yst 240 and minimum thickness shall be 4 mm..

d) Chequered plate shall conform to IS 3502 and shall be minimum 6 mm thick excluding
projection. Steel for chequered plate shall conform to grade E250A semi killed of IS:
2062 or equivalent grade conforming to ASTM & BS standards only.

Medium and High Tensile Steel

Rolled Sections and plates shall be of grade designation E350 or higher, Quality BO (Fully
killed), conforming to I1S: 2062. Plates beyond 12mm thickness and up to 40mm thickness shall
be normalized rolled. Plates beyond 40mm thickness shall be vacuum degassed & furnace
normalised and shall also be 100% ultrasonically tested as per ASTM —A578 level B-S2.

Foundation Bolts

Material and details of foundation bolts shall conform to IS: 5624. Mild steel bars used for the
fabrication of bolt assembly shall conform to grade 1of IS: 432 and/ or grade A of IS: 2062.
Hexagonal nuts and lock nuts shall conform to IS: 1363 & IS: 1364 upto M36 diameter and IS:
5624 for M42 to M150 diameter.

Chemical Admixtures

All Chemical Admixtures shall conform to IS 456. Any special admixtures shall conform to
either IS 9103 or ASTM C-494. Admixtures shall be used in liquid form only, quantity of which
shall be as per manufacturer's recommendation and approved mix design.

Chemical Admixtures for workability
PCE type Super-plasticizers shall only be used in concrete mix, wherever required.
Chemical Admixtures for corrosion inhibition

Corrosion inhibiting admixture (Organic Bipolar concrete penetrating admixture type) shall be
used in concrete for corrosion inhibition and same shall conform to tests specified in RDSO
specification number M&C/PCN/126.

Chemical Admixtures for waterproofing

Integral Crystalline admixture, if used in concrete, for waterproofing treatment to Concrete shall
comply with CPWD specification 2019, clause 22.14.

Bitumen

For painting of foundation and surfaces of substructure coming in contact with earth, minimum
two coats of hot bitumen of Industrial grade 85/25, confirming to IS:702(latest), mixed with 1%
anti-stripping compound at the rate of 1.7 Kg/Sq.m(for sum of all coats) shall be used.

FOUNDATION SYSTEM AND GEOTECHNICAL DATA

Geotechnical data and foundation system for the respective project are enclosed at Annexure-
I. The corresponding bore logs are enclosed at Annexure-Il.

The geotechnical investigation report comprising of Boreholes, Laboratory tests, Chemical
analysis, etc for the sub-strata prevailing at site would be made available for the Bidder's study
at the Owner’s office, if required. The onus of correct assessment / interpretation and
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7.01.01

7.02.00

7.02.01

understanding of the existing substrata profile / data lies with the Bidder. In case, bidder feels
that the available data is inadequate, he may carry out his own geotechnical
investigation at no cost to Owner. Geotechnical investigation work shall got executed by the
Contractor through the agencies as mentioned in Clause No. 7.05.00. However, no time
extension shall be given on account of soil investigation carried out by the Bidder. The
geotechnical investigation report shall be prepared with detailed recommendations regarding
type of foundation and allowable bearing pressure for various structures/ facilities and other
soil parameters. Net allowable bearing pressure shall be limited to Table-1 of Annexure-
. The report shall be submitted for Owner’s approval prior to commencement of design of
foundation.

As per the available Bore log data, NGL varies from RL (+)5.0m to RL (+)5.9m in pipe
and cable gallery corridor.

The borelog details are specific to the co-ordinates where the boreholes have been
carried out and are provided for bidder’s information only. Substrata profiles in the
proposed area may vary with respect to the borelogs enclosed for bidder’s information.
Bidder has to consider all such variations in his estimation, over the extent of the work
to be carried out. The Bidder should note that nothing extra whatsoever on account of
variation between Substrata profiles collected by Owner and that found by the Bidder
during geotechnical investigation by him or during execution of works, shall be Payable.

Foundation System

The requirements for the foundation system to be adopted are as given in subsequent
clauses. Depending upon the depth of competent strata/stratum, type of structures,
functional requirement of facility, extent of cutting / filling, suitable foundation, open or pile
shall be adopted with approval of owner.

General Requirements

a) All structures shall be supported on suitable open foundations (isolated, combined,
raft) with ground improvement depending on type of structures/facilities, sub-strata,
topography etc.

b) The roads, trenches, pipe pedestals (except thrust blocks), channels/drains and
staircase foundation with foundation loading intensity less than 4 T / M2 may be
supported on open / shallow foundations resting on virgin / controlled compacted filled
up soil.

c) No other foundation (other than as mentioned in (b) above shall rest on the filled up
ground / soil.

d) No foundation shall rest on the black cotton sail.

e) Before execution of work, the bidder shall ensure that there is no obstruction to
underground/overground facilities like sewer lines, pipe lines, cable ducts, CW ducts
etc. Any such damage and remedial/ rectification measures shall be at the contractors
cost. Shoring/Strutting/Sheeting along with dewatering or any other method suitable
shall be adopted by bidder to safeguard the structures.

f) Bidder shall also ensure that there is no damage to existing nearby foundations and
the foundations pertaining to this package are not placed at shallower depth than the
nearby foundations. If required depth of foundation is deeper than the existing
foundations, proper protection shall be provided to existing foundations. Bidder shall
carry out GPR survey to locate existing underground facilities at no extra cost
to owner.

SIMHADRI SUPER THERMAL POWER TECHNICAL SPECIFICATIONS CIVIL WORKS PAGE
PROJECT(4X500MW) Part-B 10F30

PIPE AND CABLE GALLERY PACKAGE




CLAUSE NO.

TECHNICAL REQUIREMENTS (ﬁgpc

7.02.02

7.03.00
7.03.01

7.03.02

7.03.03

7.03.04

7.03.05

7.04.00

9) All foundations shall be designed in accordance with relevant parts of the latest
revisions of Indian Standards.

h) The water table for design purpose shall be considered at Finished Ground Level.

Open Foundations

In case open foundations are adopted, following shall be adhered to.

a) The minimum width of foundation shall be 2.0 m.

b) The minimum founding level shall be 1.0m below Finished ground level (FGL) or, 1.0m
below Natural ground level (NGL) whichever is lower.

c) Wherever the intended bearing sub-strata is virgin soil stratum but the actual stratum
encountered during foundation excavation consists of filled up soil at founding level,
under such cases either the foundation shall be lowered completely into the virgin
stratum or the filled up soil upto the virgin layers shall be removed and built up through
PCC M7.5 up to designed foundation level.

d) The last layer of about 300 mm before reaching the founding level shall be excavated
carefully by such equipment so that soil at the required level will be left in its natural
condition.

Excavation, Filling and Dewatering

For excavation works, comprehensive dewatering with well point or deep wells arrangement,
if required, shall be adopted. Scheme for dewatering and design with all computations and
back up data for dewatering shall be submitted for the owner’s information. The water table
shall be maintained at 0.5m below the founding depth.

Excavation for shallow foundations shall be covered with PCC immediately after reaching the
founding level. In case of any local loosening of soil or any loose pockets are encountered at
founding level during excavation the same shall be removed and compensated by PCC M7.5.
The final layer of about 300 mm thickness above the founding level shall be excavated by
suitable means, so as to avoid disturbance to founding stratum.

Backfilling around foundations, pipes, trenches, sumps, pits, plinths, etc. shall be carried out
with approved material in layers not exceeding 300 mm compacted thickness (higher thickness
of layers upto 500mm with heavy mechanical compacting equipment) and each layer shall be
compacted to 90% of standard proctor density for cohesive soils and to 80% of relative density
for non cohesive soils.

Founding level for trenches/channels shall be decided as per functional requirement. The
bottom of excavation shall be properly compacted prior to casting of bottom slab of trenches /
channels.

The contractor shall take all necessary measures during excavation to prevent the hazards of
falling or sliding of material or article from any bank or side of such excavation which is more
than one and a half meter above the footing by providing adequate piling, shoring, bracing etc.
against such bank or sides.

Adequate and suitable warning signs shall be put up at conspicuous places at the excavation
work to prevent any persons or vehicles falling into the excavation trench. No worker should
be allowed to work where he may be stuck or endangered by excavation machinery or collapse
of excavations or trenches.

Sheeting & Shoring

The contractor shall ascertain for himself the nature of materials to be excavated and
difficulties, if any, likely to be encountered in excavation while executing the work. Sheet piling,
sheeting and shoring, bracing and maintaining suitable slopes, drainage, etc. shall be provided
and installed by the Contractor, to the satisfaction of the Owner.
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7.05.00

Geotechnical investigation work shall be got executed by the Contractor through the following

agencies

2 OO ~NOODRWN-—-

. C.E.TESTING COMPANY Puvt. Ltd, Kolkata
. Cengrs Geotechnica Pvt. Ltd, New Delhi

. KCT Consultancy Services, Ahemdabad

. M.K. Soil Testing Laboratory, Ahemdabad

. MNEC Consultant Pvt Ltd, Nagpur

. Soil Engineering Consultants, New Delhi
. CEG Test House and Research Centre Private Limited, Jaipur
. Arun Soil Lab Private Limited, Lucknow
. Geo Designs and Research P. Ltd, Vadodara
0. Techpro Engineers Pvt. Ltd., Kanpur

Annexure-|

SOIL DATA AND FOUNDATION SYSTEM

The minimum founding level and the corresponding net allowable bearing pressure shall be

as given in Table — 1 below

Table-1
Zone Founding RL | Net Allowable Bearing Pressure
T/m2
Isolated and combined | Rafts
footings (width >
6m)
Width Width > 3.0m
upto 3.0m upto 6m
Zone-| (600N to 740N) RL (+) 3.0M 18 15 16
RL (+) 2.5M 20 20 20
Zone-Il (740N to 970N) RL (+) 4.0M 18 15 16
RL (+) 3.5M 20 20 20
Zone-lIl (970N to 1120N) RL (+) 4.5M 18 15 16
RL (+) 4.0M 20 20 20
Zone-IV (1120N to 1150N & | RL (+) 4.0M 18 15 16
2130W to 2210W)
RL (+) 3.5M 20 20 20

For Finished ground level (FGL) refer General layout plan (GLP).

In case any loose/soft pockets is encountered at founding level, the same shall be removed
completely upto the hard strata and filled up with PCC M7.5.

The net allowable bearing pressure higher than above-mentioned values shall not be
permitted. At intermediate levels the bearing capacity shall be same as the net allowable
bearing pressure corresponding to the immediate shallower level mentioned above.
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For open foundations, the total permissible settlement shall be governed by IS: 1904 / IS:
13063 and from functional requirements whichever is more stringent. However, total settlement
shall be restricted to the following:

Isolated & Strip 40 mm
Raft 75 mm
Foundations in Weathered rock / rock 12 mm

In case the total permissible settlement is to be restricted to less than as above specified from
functional requirements, then the net allowable bearing pressure shall be reduced after review
in consultation with the Owner.

b)| Special Requirements:

The chemicals in ground water are more than permissible limits. In view of the presence of

chemicals following shall be adopted for all foundations and sub-structures.

- Minimum grade of concrete shall be M35.

- Minimum cement content shall be 370 kg/m?® and maximum free water-cement ratio shall
be 0.45 for foundation works.

- Cover to reinforcement shall be provided considering “Very Severe” exposure condition
as per IS 456.

- Allfoundations and surfaces of substructures coming in contact with earth shall be applied
with Minimum two coats of hot bitumen of Industrial grade 85/25, conforming to IS: 702

(latest), mixed with 1% anti-stripping compound at the rate 1.7 Kg/Sqg.m (for sum of all

coats).
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ANNEXURE-A

CRITERIA FOR EARTHQUAKE RESISTANT DESIGN OF STRUCTURES,
FOUNDATIONS AND EQUIPMENT

All structures, foundations and equipment shall be designed for seismic forces
adopting the site specific seismic information provided in this document and using the
other provisions in accordance with 1S:1893.

A Site specific seismic study has been conducted for the project site. The design
earthquake zone factor for different return periods for the project site, and the site
specific normalized horizontal spectral acceleration coefficients (in units of gravity
acceleration ‘g’) for the various damping values for evaluating the design acceleration
spectra are as given at Appendix-I.

Vertical acceleration spectral values shall be taken as 0.67 of the corresponding
horizontal values for time period greater than 0.1 Sec. For time period 0.0 sec to 0.1
sec, value shall be linearly interpolated between 0.85 and 0.67.

The site specific normalized horizontal spectral acceleration shall be used in place of
the acceleration spectra given in 1S1893. The site specific normalized horizontal
spectral acceleration in Appendix-I includes the effect of the seismic environment of
the site. The importance factor and the response reduction factor shall be applied as
per IS 1893 based on category of structure and framing system respectively.
Design Horizontal acceleration coefficient (Anp) should be calculated as
I

Amp = Z X =X ANH

Design Vertical acceleration coefficient (Avp) should be calculated as

Avwpb =Z X | X Anv

However, for design of equipment and structures where inelastic action is not relevant
or not permitted, Design Horizontal acceleration coefficient (Axp) should be calculated
as

Aup = Z X AnH

Anp = Design Horizontal acceleration coefficient

Ann = Normalized Horizontal Spectral acceleration coefficient provided in Appendix-I
Avp = Design Vertical acceleration coefficient

Anv = Normalized Vertical Spectral acceleration coefficient

| = Importance factor to be considered as per Table 6 of IS 1893 Part-5

R = Response Reduction factor to be considered as per Table 4 of IS 1893 Part-4

Z = Design Earthquake Zone Factor provided in Appendix-I
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Damping in Structures

The damping factor (as a percentage of critical damping) to be adopted shall not be
more than as indicated below for:

a)  Steel structures : 2%
b)  Reinforced Concrete Structures : 5%
c¢) Reinforced Concrete Stacks / RCC Pylons : 3%
d) Steel stacks : 2%

Method of Analysis

Since most structures in a power plant are irregular in shape and have irregular
distribution of mass and stiffness, dynamic analysis for obtaining the design seismic
forces shall be carried out using the response spectrum method. The model used in
such dynamic analysis must capture all the elements contributing to stiffness of the
structure. The number of vibration modes used in the analysis should be such that
the sum total of modal masses of all modes considered is at least 90 percent of the
total seismic mass and shall also meet requirements of 1S:1893 (Part 1). Modal
combination of the peak response quantities shall be performed as per Complete
Quadratic Combination (CQC) method or by an acceptable alternative as per 1S:1893
(Part 1).

In general, seismic analysis shall be performed for the three orthogonal (two principal
horizontal and one vertical) components of earthquake motion. The seismic response
from the three components shall be combined as specified in 1IS1893 Part 1 as per
basic load combinations. For design of structural systems including foundations,
additional load combinations as per IS 1893 Part 5 shall also be considered. For
basic seismic load combinations, allowable bearing capacities / Pile capacities may
be increased by 25%.

The normalized spectral acceleration coefficient shall get restricted to the peak
normalized spectral value if the fundamental natural period of the structure falls to
the left of the peak in the normalized spectral acceleration curve.

For buildings, if the design base shear (Vg) obtained from modal combination is less
than the base shear ( Vg) computed using the approximate fundamental period (Ta)
given in 1S:1893:Part 5 and using site specific acceleration spectra, the response
quantities (e.g. stress resultants, member forces, storey shear forces and base
reactions) shall be enhanced in the ratio of Vg/ Ve However, for base shear
enhancement in steel braced frames of MPH/ CCR, Boiler, and Mill Bunker Building,
the approximate fundamental period may be determined using the specialist
references cited in the foreword of IS 1893: Part 1. Further, no reduction is permitted
if Vg isless than Vs.

Design/Detailing for Ductility for Structures

Structures shall be engineered and detailed in accordance with relevant Indian/
International standards to achieve ductility.
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APPENDIX-I
NORMALIZED HORIZONTAL SPECTRAL ACCELERATION COEFFICIENTS
In units of ‘g’ for Simhadri TPP
Time Period Damping Factor (as a percentage of critical damping)
(Sec) 2% 5% 3%
0.00 1.00 1.00 1.00
0.05 1.67 1.50 1.52
0.06 1.97 1.69 1.77
0.07 2.24 1.83 2.00
0.08 2.51 1.99 2.21
0.09 2.73 2.22 2.39
0.10 2.95 2.38 2.59
0.12 3.36 2.60 2.91
0.14 3.66 2.85 3.16
0.16 3.98 3.01 3.39
0.18 4.23 3.08 3.61
0.20 4.38 3.14 3.75
0.22 4.45 3.18 3.84
0.24 4.50 3.19 3.9
0.26 4.50 3.16 3.92
0.28 4.47 3.1 3.88
0.30 4.39 3.03 3.79
0.40 3.60 2.48 3.04
0.50 2.81 2.01 2.41
0.60 2.25 1.68 1.97
0.70 1.87 1.48 1.66
0.80 1.66 1.33 1.48
0.90 1.52 1.21 1.36
1.0 1.40 1.09 1.24
1.1 1.30 0.99 1.14
1.2 1.21 0.90 1.05
1.3 1.14 0.83 0.96
14 1.06 0.77 0.89
1.5 0.99 0.72 0.84
1.6 0.91 0.68 0.78
1.7 0.84 0.63 0.72
1.8 0.77 0.59 0.67
1.9 0.70 0.56 0.62
2.0 0.64 0.54 0.57
2.1 0.58 0.48 0.53
2.2 0.54 0.45 0.49
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APPENDIX-I
NORMALIZED HORIZONTAL SPECTRAL ACCELERATION COEFFICIENTS
In_units of ‘g’ for Simhadri TPP
Time Period Damping Factor (as a percentage of critical damping)
(Sec) 2% 5% 3%
2.3 0.50 0.43 0.45
24 0.47 0.39 0.42
3.0 0.47 0.39 0.42
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ANNEXURE-B

CRITERIA FOR WIND RESISTANT DESIGN OF STRUCTURES AND EQUIPMENT

All structures shall be designed for wind forces in accordance with 1S:875 (Part-3) and
as specified in this document. See Annexure — lll for site specific information.

Along wind forces shall generally be computed by the Peak (i.e. 3 second gust) Wind
Speed method as defined in the standard.

Along wind forces on slender and wind sensitive structures and structural elements
shall also be computed, for dynamic effects, using the Gust Factor or Gust
Effectiveness Factor Method as defined in the standard. The structures shall be
designed for the higher of the forces obtained from Gust Factor method and the Peak
Wind Speed method.

Analysis for dynamic effects of wind must be undertaken for any structure which has
a height to minimum lateral dimension ratio greater than “5” and/or if the fundamental
frequency of the structure is less than 1 Hz.

Susceptibility of structures to across-wind forces, galloping, flutter, ovalling etc. should
be examined and designed/detailed accordingly following the recommendations of
IS:875(Part-3) and other relevant Indian standards.

It should be estimated if size and relative position of other structures are likely to
enhance the wind loading on the structure under consideration. Enhancement factor,
if necessary, shall suitably be estimated and applied to the wind loading to account
for the interference effects.

Damping in Structures
The damping factor (as a percentage of critical damping) to be adopted shall not be

more than as indicated below for:

a) Welded steel structures : 1.0%

b) Bolted steel structures/RCC : 2.0%

structures
c) Prestressed concrete structures : 1.6%
d) Steel stacks . As per 1S:6533 & CICIND Model
Code whichever is more critical.
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SITE SPECIFIC DESIGN PARAMETERS

a) The basic wind speed “Vy,” at ten meters
above the mean ground level

ANNEXURE-III

The various design parameters, as defined in IS: 875 (Part-3), to be adopted for the
project site shall be as follows:

50 meters/second

b) The Risk Coefficient “Ky” 1.08
c) Category of terrain Category-2
d) Importance factor for cyclonic region “K4” 1.15
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BORELOG DATA SHEET OF BH-151
GHP & Coolin
Location: ¢ Co-ordinate: MN-1025 Ground f.L, () 5.905
Tower wW-2100
Type of boilug: Shel! & Auger Diameter of buring: 150 mm Casing provided:
upto
snctination: Werdical Soll sainpiar used: Open drive Tolal deplh af: 000
boring
Cenunenced oni 17.01.98 Campleted an: 19.01.98
Soil Bepth from RL.of . Ground |
clasgls Thickness ground lower Samples water 1|
Description of sirata ficotion | Log | of stratum surface contact | Type | Ne, Denth Nevafue | level, in
Sy “\‘J
s
Nery sl to hard grey to o 4.00 D 956 |0.50 2.00
brownish cluyey sill mixed ol 5 P 657 |1.50-185 48
wilh nodusies wnd sand ~ 4.00 1.805 [ 958 (3.10-2.45
e :
,J; et ]
Very dense light reduish - 8.00 e 959 450 - 4.61 >100 !
brovwn medium grained < P 950 [5.00 - 6.09 >100
ailiy sand willy kankars P 851 |7.50-7.58 >100
and wealhered rock ” P 962 |8.0C-905 >100
pieses /’/l 10.0¢ -4.095 R 983 |10.00 - 10.0 >100
- //ﬂ b
I y
|
D - Diglurbed Sample
U - Undislurbed Sample
DC - Disturbed Samgple from culling shoa
P - Slandard Peneliation Tesl
T s e
NTPC/112-97-4-006 .'??3.1 ! -A15-
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BORELOG DATA SHEET OF BH-154-[N} ' |

Location: CHP & Co-oidinata: N.925/ Ground R.L. {rn): 5020
Cooling Tower W-2100
Type <f boslng: Sheli & Auger Dlametor of boring: 150 mm o Casing provided: |
upto
inciination: Weticat Soll sampler used; Dpen diive Tetal depth of: 750
barlag (m)
Commenced on: 18.12.97 Caempletad on: 104297
Sail Dapth from A.L of Ground
clagsls Thicknass ground towar Somples waler
Description of strata fication Log of stratum surace contaet | Type | No. Dapth N-vajue | Tavel, m
e ™ Fn
- = .
SIiff 1o very siilf grey ta ey 3.20 =3 3888 |0.50 1.20
brosmish clayey sill mixed Pl W v 3889 [1.00 - 1.40
wilh calcarious nodules L 3.20 1.820 P 3876 |2.50 - 2.95 R
and sand i
,\‘\
R
E 7
//
Hard yellovish brown clayey e ] - 4,30 P 3877 (400 -413 *140
sl mixed with kankars and A o4 3878 |5.50-5.60 >100
weathered rock ragments - .00 -2.480 P 3879 |7.0¢ - 7.06 =100
o
]

O . Disturibed Sample

U - Ungisturbed Sample

DC - Disturbed Sample from cutling shoe
P - Standard Penelmation Tesl

NTPCH 12-97-4-006 -AZ0-

2992 0092920000020 02020000 9200220292090009%200900090000002009°
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Simhady STPP

GEOLOGICAL LOG OF DRILL HOLE NO. BH-154 {N}

KND Engineering
Techniologies |td

CHP & Cooling
L Tower
scatlon: Co-ordinate: N-025/w-2100 Ground R.L. {m): 5020
Depth of soil boring: 7.50 Angla with horizn.: 906* Total depth {m): 40,02
#Eue of hole: © O NK Casing provided: Type of core: Double tybe
uplio harrel
Nater level {m}: 1.29 Commanced on:  19.12.97 Complated 9n: 22,1%.9?
4_.&; -
] Size of Dililing | Fract, | Penetration
Elevation ' core Structural Recavary | Type of waler freq. rate,
() Run Description Log | pes {mm] condlflon %) hit R.Q.D. loss perm mmimin
sl
7.50 7.50 - 9.00 |Highly weathered highly | J ( <100 Highly fracturad 19 Diamand| Ml Partial »15
900 - 10.50|fractured brownish gray 1 - 20 o il " 215
10.50 - 12.00|fine to medium grained l r 2 o 21 o il " =13
12.00 - 13.50 very weak 1o weak 4 - 20 ] il " *15
1500 [12.50 - 15.00 fkhondelite o fi " 2 f Nil " >15
)
15.20 15.00 - 16.50 Modarately weathered { o <14d Mad. fractured 212 Dismared | Ml Partial 15-8
16,50 - 18.00 mederaialy fraclured 3 < 23 ] il " 15-8
18.00 - 19.50 |recddish igwi fine O E 75-150 B P . 13 " 13-8
19.50 - 21.00 |to medium grained B | 28 i B 15-8
21.00 - 22.50|weak 10 moderalely O q g 27 g 13 - 15-8
2280 - 24.00 jweak khondolile <100 [ 25 [ " 8-5
2400 - 25.50 ¥5-150 L | it N 8-5 |
27.00  |25.50 - 27.00 A ( i ¥ 31 ? ¢ B-5
A
27.30  |27.00 - 2850 |Slightly weathered O 75.150 | slightly fraclured 37 Diamond | 22 Partial B-3 l
2850 - 30.00|slightly fractured ¥ z a5 " r " BES
. 3I0.00 - 31.50 Jbrewmish gray fine to 2 i 43 " 53 " 8.5
31.50 ~ 33,00 |medium grained L 9] - 3 42 " 9 " B-5
33.00 - 34.50|moderately weak = " 43 N 7 ' 5.1
34.50 - 36.00]lo moderately strong O ! f 5i 29 . 5-1 |
35.00 - 37.50|khondolte . 44 " 19 " 5-1
37.50 - 39.00 51 " 20 5-1
40.02 38.00 - 40.02 e, 4 S0 " 47 31
:
M dencles Value of Slandard Pengimation Test. |
NTPC/112-87-4-006 A21- '

ZIN
HE
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BORELOG DATA SHEET OF BH-152

Location: CHP& Co-erdinate; N-800/ Ground R.L. [m): 5.085
Caaling Tower W-2500
Tywe of boring: Shell & Auger Diameter of bering: 150 mm Gasing providied:
upla
Inciination: Wertical Soll sampler vsed: Open drive Total depth of: 705
boeitng {m)
Cemmeanced ont 224297 Complatad on: 211297
Soll Deplh from Rl of Ground
classi- Thickness ground lower Samples water
of gtrata ficatlon Log of stratum surface contact Type | Mo Dopith Hoyalue level, m
Y
o
Very sliff grzf to Dlaciish el as o | 1477 |00 0.94
clayes silt mixed with il ~ o 8] 1478 |1.20-1.60
tow percantsge of P 1479 |1.75- 220 31
caicafious nodules and M.
Kkankars. S 480 0.289
\
'r';’a
L T
Hard vellowish Drown ciayey [ 225 P 1450 |3.50-385 65
= mised with fine o 'l P 1481 [5.00-5.12 =100
um aral ned sand and P 1482 6,50 - 656 »100
weathered rock fragrments. - 7.05 -1.965 P 1483 (7.05-7.0% »ihd
=~
- - -l

NTPC/H12-87-4-006

D - Dislurbed Sampie

U - Undisturbed Sample
DG - Disturbed Sample frorn cutling snoe
P - Standard Penetration Tesl

=A15-
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Simhadn STRP
= GEOLOGICAL LOG OF DRILL HOLE NO.BH-152

CHP & Cooling
Tower -

Lozatlon: Co-ordinate: N-800/W-2100 Ground R.k., {m}. 5.083
Depth of s0il boring: 7.05 Angla with horizn.: 90° Tatal depih (m): 4#.05
Size of hale: MNX Casing previded: Type of core: Doubie tube
upts barrel
Water jevel {m}; 0.94 Commenced on:  23.12.87 Completed on; 25.1%.97
Size of Drilling | Fract. | Penetration
Elevation core Structural Racovery | Type of water freq. | rate,
{m} Run Pescriptlon Log | pes{mm) condltion (%) bt RAO.0O. Isss perm | ‘mmimi
7.05 7.05 - 8.55 |Highly weathered éo <100 Highty fraciured 20 Diamond Nil Fadial 215
8.59 - 10,085 (highly ractured reddish E = a 21 & Mil c =15 |
trgum fine le medium 1 o Z {
gralnod very weak |
10.03 to weak khondolte L) ﬂ
10015 [10.05 - 11.55 Moderalely weathered < <100 Mod, fragturad 20 Diamond M Parlizl 15-8 |
11.55 - 13.05 |modemiely raclured w " 21 u Ml & 15-8 |
13,05 - 14.55 |reodish ticwn fine 2 " i 22 i il 15-8 l
14.55 - 16.05 |to mediurn graingd O H = 23 i il 15-8
1605 - 17.55 |[weak 1o moderately = 2 26 J My 3.5 |
17.55 - 18.05 [weak khondalite, 15 -150 " 27 5 :| " g-5 |
19.0% - 20.55 |Intrusion of ferogeneous| | <) E b 33 ] 7 B.5
20,55 - 22.00 [maienials and quanz ' . 31 E 16 8.5
22.05 - 23.53 |vein cbserved <100 = 3 o il = B-5
; 23.55 - 25.05 < { 75-150 " 33 “ 7 -5
' 2505 - 28.55 <100 " 28 " hf B-5
g 26.55 - 28.05 l O 75-150 " as “ 8 -5 |
| 20.05 - 20.55 " 38 . 9 8-5
29.55 - 31.09 <100 " 7 N i 8-3
32.55 [31.06 - 3255 O 2 75 -150 " a1 » 24 B-5
a
3260 3255 . 34,05 |Moderalely becoming g 75 .150 | Slightly ractured 43 Dramaond 17 Partal 8-5
34,05 - 3555 [shightly weathersd " " 47 " 13 " B-5
35.55 - T7.05 |slightly fraclured O " " 49 " i4 . a-3
37.05 - 3B.55 |brawnish grey fne " " 43 " 17 " 3-3
38.55 - 4D.05|moderately weak to ( Q " 52 - 13 8-5
moderatety slrong
khandalile intrusian
of quartz vein abserved [
N denotes Value of Slandard Penetiation, Test,
NTPC/112-97-4-006 -A17-
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=
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BORELCG DATA SHEET OF BH-187

~KND Engineering
Technologies Lid

Location; GHES Cootng Co-ardinate: N-6Q0/ Ground R.i.{m): 3915
Tower W-2200
Type of boring: Shall & Auger Diameter of boring: 150 mm Casing provided;
. upto
Inclination: Vertical Sotl sampler usec: Open drive Total depih of: 1280
poring
Comimenced on: 20.01.98 Completed ¢n: 21.0198
' ' Sail | Depth from R.L. of Ground
| classl- Thickness ground lower Samples waler
Description of strata fication of strafum surface contact | Type | Mo. Depth N-value | level, m
Medivm dense to grey lo 4.00 o 1101 (050 orz
brownigh fine lo medium P 11902 (1.50-190 a3
grained silfy sand mixed S M 4.00 ~0.085 P 1103 |3.25-3.70 44
wilh kankars
Very dense brownish to a.60 P 1104 [4.50 - 4.95 34
reddish medium grained F 1105 (6.00-G6.18 >100Q
silty sand mixed with 5 P 1106 |7.50-7.58 =100
fankars 2l P | 1107 [eoo-303 | >100
P 1108 (10050 - 10.5 =100
g 3108 |12.00-92.0| ~>100
12,60 -8.6B5 g 110 |$2.B0-12.8| =100
|
|
1
0 - Disturbed Sampla
U - Undisturhed Sampte
DC - Disturbad Sample lram culting shoe
P - Slandard Penetralion Test
NTPC/112-87-4-006 -A84- |
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Simmhadn STPP

GEOQLOGICAL LOG OF DRILL HOLE NO. BH-187

KND Engineering
Technologies Lid

/1]

GHP & Cooling
Lacation: Tower Co-ordinate: N-G00MY-2200 Ground R.L. [m): 3.818
Depth of sall baring: 12.60 Angla with horizn.; 90° Tatal depih (m): | 25.00
Size of hale: MX Casing provided: Type of core: Cautple tube
upto barrel
Water leval [m): 072 Commanced on:  20.01.68 Camplated on: 2b.01.98
Slze of Crilling | Feact. | Penefration
Elevation cole Structural Racovery | Type of waler freq, rate,
{m) Run Description Log | pes{mm} conditlon %) bit R.Q.D. foss per m mmmin
12.60 12.60 - 14.1¢|Highiy weathered <100 Highly fraclured 13 Diamond il Padal *18
1440 - 14,12 |nighly frattured e " " . . .
12,15 - 15.80 fine ko medium grained v i 14 “ Mt " »15
15.60 - 15.82 |reddish brown very weak O P i - = "
13.65 - 17.10|khandalile " = 14 = P *15
15.15 - 17.12 3 E - "
3545 - 18.60 O . 25 i N:t »15
18.60 - 20.1% i & 27 " e
21.60 16.65 - 21.80 0 Z > p 28 " hink *15
o 1
21,60 21.60 - 23,10 |Highly wealherad highly 0 ( <100 Highly weathered| k3] Diamand il Patal 15-8 |
2310 - 2490 [pecoming fractured O" ¥ = a7 " il E 15-8
25.00 2410 - 25.00|greyish whitg ko brownish o B 44 ! Rl b 158
fr2y fine to medium
grained weak khondolite. 0
]
N denotes Value of Standard Penetration Test,
NTPC/M112-97-4-006 -ABS- ‘
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SUB-QUALIFYING REQUIREMENTS

1.00.00 The following are the qualification requirements in respect of the following:
a) Civil and Structural design

b) Shop fabrication and Painting

1.01.00 Civil and Structural design:
The civil and structural design for the works under the scope of this contract shall
be carried out by an agency who should have designed civil and structural works
of Building (minimum four storey) /CHP trestle / Pipe trestle/ Cable trestle.

1.02.00 Shop fabrication and Painting:
The shop fabrication and painting for the steel structural works under the scope
of this contract shall be carried out by an agency who should have done shop
fabrication and painting of steel structural members.
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