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SPECIFICATION FOR SLOPE STABILISATION WORKS FOR ISPRL

1.0 GENERAL

M/s Indian Strategic Petroleum Reserves Limited (ISPRL), a Special Purpose Vehicle
(SPV) established by the Oil Industries Development Board (OIDB), operates a 42”
crude oil pipeline approximately 36 km long, running between the Intermediate Valve
Station (IVS-4) and the Padur Cavern.

During the 2023 monsoon, unprecedented rainfall in the Mangalore region caused
severe soil erosion, exposing approximately a 100-meter section of the pipeline around
Ch. 2.0 km. Following site inspections, temporary measures were implemented by the
Owner to stabilize and support the pipeline. Subsequently, ISPRL approached
Engineers India Limited (EIL) for permanent restoration of the slope at the Bala Right
of Use (RoU) area, including pipeline support, backfilling, and associated works. The
site photographs are attached in APPENDIX II.

The location of the exposed pipeline is as under:

/

The scope of work for this tender includes permanent restoration of exposed 42”
pipeline by stabilizing the slope at Ch.2.0 km at Bala. For subsoil profile, available field
borelog sheet is attached in APPENDIX | for reference.

Bidder shall visit the site (before submitting the bid) to become fully acquainted with
the existing site conditions. No extra claim at a later date shall be entertained due to
non-familiarization with site conditions.
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2.0 SCOPE

2.1 The brief scope of work under this tender shall, in general, but not limited to,
construction of all relevant civil-structural works, including supply of all material and
resources (plant/machinery/manpower) etc. related to the work of slope rectification
and other associated Civil/Structural works, as per the specifications, standards and
addendums included in the Bid Document and the directions of Engineer-in-charge, as
per approved for construction (AFC) drawings.

2.2 Detailed Scope of Work

Contractor’s scope of work shall include, but shall not be limited to the following:

3.2.1 Installation of contiguous piles, mechanically stabilized earth (MSE) wall, laying of
geosynthetic materials, shotcreting with wire mesh, PCC, Self Drilling Anchor (SDA),
grouting, nail head connection, load tests of SDA, horizontal drainage pipes,
restoration of exiting drains and all associated civil works as per drawings,
specification and instruction of Engineer-in-charge.

3.2.2 Earthwork in excavation in all types of soil, soft rock & hard rock including dewatering
below ground level for all types of soil.

3.2.3 Backfilling at all depths with good soil and transportation of surplus earth, debris, rock
etc. to the area identified by contractor.

3.2.4 PCC works including lean concrete at all depths and heights.

3.2.5 Dismantling/Demolishing of PCC, road etc., for all depths below plinth level and all
heights above plinth level, including the transportation of waste materials, debris etc.,
to the location identified by contractor.

3.2.6 Obtaining all requisite permissions (if any), work permits etc. from concerned
authorities in order to carry out slope rectification works.

3.2.7 Developing a detailed methodology for execution of the work keeping in view of the
site conditions including accessibility of the site, availability of materials, accessibility of
equipment and other environment parameters. The methodology for execution of
works shall be submitted to Owner/Owner’s representative for review and approval.
The methodology shall also cover the construction equipment proposed to be deployed
by the Contractor.

3.2.8 Any other work not specifically listed above but required for completion of the works to
the satisfaction of the Owner.

3.2.9 Horizontal drainage pipes shall be installed in such a way that the grout of nails does
not choke the perforations of the horizontal drainage pipes.
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23 It is incumbent upon the bidder to seek all technical clarifications concerning the job
prior to the bid preparation. No such clarifications shall be entertained after the award
of job. Notwithstanding this, the decision of Engineer-in-Charge, in case of any
disputes shall be final. However, it must be clearly understood by the contractor that
any extra claim and/or time extension shall not be granted under any circumstances.

3.0 MATERIALS
4.1 Gabion
4.1.1 Gabion Box

Gabion box shall be made up with 2.7mm internal diameter steel woven wire with Zn +
Ultraviolet resistant PVC coating. The mesh of 10x12 (100mmx120mm maximum size)
is to be prepared by double twisting the wire and fabricated into gabion of size
1.0mx1.0mx1.0m.

The mesh panels are reinforced at all the edges with wires of larger diameter (i.e.,
Edge/Selvedge wire) than that used for manufacturing the mesh, to strengthen and to
facilitate construction. The gabion boxes shall be tied after placement with the wire of
same material (i.e., lacing wire) used for gabion making. The soft temper steel wire
used for the manufacture of gabions and the lacing wire shall be as per IS 16014
(latest revision) and shall have a tensile strength of 350-550 MPa as per IS 280 (latest
revision).

Gabion shall comply with IS 16014:2018 and bear the standard mark under a license
or certificate of conformity from BIS.

4.1.2 Stones for Gabion box

Boulder/stone sizes for gabion shall vary from 250mm down to 120mm with preferably
one face flat & shall be clean, sound, compact and hard rock of good quality. The rock
shall meet the following requirement:

i) Specific gravity greater than 2.6

ii) Minimum density of stone 2600Kg/cum

iii}) Minimum crushing strength of 60MPa

iv) Maximum water absorption of 4% by weight
V) Aggregate impact value less than 30%

vi) Los Angele abrasion value less than 30%

The rock samples shall be tested as per BIS codes. One set of laboratory test shall be
carried out for every 1000T of rock and test results to be submitted to Engineer-in-
charge for review/approval.
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4.2

4.3

4.4

4.5

4.6

Geotextile

Geotextile (Terram 1000/Equivalent) shall be laid in line with the issued drawing for
separation and filtration purpose. Jointing or stitching/overlapping etc. shall be as per
manufacturer's specification. Any equivalent product proposed to be used shall be
submitted to Engineer-in-charge for approval prior to application without any extra cost
and time implication to the owner. Geotextile shall conform to the specified properties
and IS 16393. Geotextile should bear the standard mark under a license or certificate
of conformity from BIS. Properties of the geotextile shall be as follows:

Tensile strength EN ISO 10319: 8 kN/m
Elongation EN ISO 10319: 24%

Tensile strength at 5% elongation  EN I1SO 10319: 3.4 KN/m
CBR Puncture Resistance EN ISO 12236: 1500 N
Permeability (H50) EN ISO 11058: 100x 10 m/s
Mass /unit area ENISO 9864: 120 g/m?

HDPE pipe for horizontal drainage

Partially perforated HDPE drainage pipe of 15m in length & 110mm diameter
(minimum 6 Kg/cm? pressure) wrapped in Geotextile of type Terram 1000/Equivalent
shall be used as horizontal drainage pipe.

Self Drilling Anchors (SDA)

For material specification and installation methodology of self-drilling anchors refer
document no. C046-000-81-47-SP-0012 attached with the tender.

Piling

For specification of bored cast-in-situ RCC piles, refer document no. C046-000-81-47-
SP-0013 attached with the tender.

Available field borelog is attached in Annexure-I for reference. The contractor is
required to deploy suitable rigs and machinery for the construction of the piles.

Geogrid Reinforcement

The flexible Geogrid shall be made from high molecular weight and high tenacity
polyester (PET) yarn or high-density polyethylene (HDPE) with low creep and an
environmentally inert coating, resistant to UV light and all micro-organisms and
chemicals naturally present in the soil and temperature resistance up to 40° C. Geogrid
shall comply with IS 17373:2020 and bear the standard mark under a license or
certificate of conformity from BIS. The total warp strain (including creep) at 10,000 hrs
loading shall not exceed 6 % at 50 % of ultimate tensile strength. The total post-
construction strain for the design life of the structure at the allowable design load shall
not exceed 1% (in accordance with BS 8006) at 50% of ultimate tensile strength.

e The maximum strain at nominal tensile strength as per EN ISO 10319 shall be 10%.
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4.7

4.0

5.1

e The mechanical properties of the grid should be verified by both internal quality
assurance and external quality control and assurance by accredited laboratories (DIN
EN I1SO 17025:2000).

¢ The production of the Geogrid shall be EN ISO 9001:2000 certified.

e Each roll should have at least one identification label with roll number and product
type in accordance with DIN EN 10320.

e The product shall be marked with a CE mark according to CEN regulations.

Polyester Geogrids shall be coated with a protective PVC coating / polyethylene
coating to maximize the resistance to hydrolysis and enhance durability during
construction and in service.

High-density polyethylene Geogrids shall be manufactured by extruded, drawn sheets
and by punched and orientation process in one direction so that the resulting ribs shall
have a high degree or molecular orientation, which is continued through the integral
transverse bar. It shall contain adequate stabilizers to enhance stability to
environmental stress cracking (ESC) photo oxidation (UV exposure) and thermal
oxidation. HDPE Geogrids must possess 100% junction efficiency of QC strength (in
accordance with GRI-GGS-87 test requirements) between longitudinal ribs and
transverse bars for efficient load transfer mechanism. The minimum mass per unit area
(ASTM D 5261) of HDPE Geogrids shall be 500 gsm. The Geogrid roll width shall be a
minimum 5 m.

Other Materials

Specification of all other materials shall be as per EIL standard specification attached
with tender, CPWD specification, BIS codes or referred international codes, whichever
is stringent.

CONSTRUCTION

Complete slope rectification/strengthening work shall be carried out in accordance with
the specification and in conformity with the lines, grades, and dimensions shown on
the drawings.

Gabion wall base preparation

Base area of the Gabion wall shall be placed on undisturbed in-situ soil or PCC. Base
of the excavated pit shall be compacted well and in conformity to the limits and to the
lines and grades as shown in the drawings. If loose soil is encountered at base, the
same shall be well compacted as specified in drawing and as per instruction of
Engineer-in-charge. The contractor shall take precautions to minimize over-excavation.
Over excavation shall be filled with coarse sand at the cost of contractor.
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5.2 Gabion box

Placement of Gabion box shall be done in the orientation as shown in the approved
drawing. G.l. or M.S. pipe should be temporarily fixed on face of gabion while filling
stones. Gabion shall be overfilled by approximately 25-50mm to allow for natural
settlement. Gabion filling should be done in 3 layers in each box. The stones shall be
closely packed, ensuring minimum voids between stones by skilled masons. Lacing
shall be done in alternate single and double looping fashion at interval of 150mm
maximum. Bracing wire should be provided to control bulging at 0.3m c/c along height
and length.

The Gabion wall system supplier shall provide one qualified and experienced
representative at site on a full-time basis during the entire gabion working phase to
ensure that the quality of the work performed by the contractor is in accordance with
the specifications & drawing and to assist the contractor during gabion wall installation.

The Contractor’s construction supervisor shall have experience and should be qualified
to direct all work at the site. All expenses relating to the presence of supervisor of
Gabion wall system supplier on site shall be deemed to have been included in the
quoted rates, and no extra claim on this account shall be admissible.

5.3 Placement of Geotextile

Geotextile Terram 1000/Equivalent shall be laid in line with the drawing for retaining
the soil in MSE wall, separation and filtration purpose. Jointing or stitching/overlapping
etc. shall be as per manufacturer’s specification & construction drawing. Care shall be
taken while laying the geotextile to avoid damage during construction.

5.4 Placement of Geogrid Reinforcement

All reinforcement shall be installed at the proper elevation and orientation as shown in
the approved drawings or as directed by the Engineer-in-charge. The reinforcement
strips shall be placed normal to the face of the wall unless otherwise shown on the
drawings.

5.5 Reinforced Soil/Fill

Backfiling behind the MSE wall shall be done with sand (Zone-ll & Ill) and in
compliance with the compaction criteria specified in the drawing. The backfilling shall
be raised simultaneously as the rise of the wall.

The compacted layer should not be more than 200 mm thick. The compaction of
backfill material shall be 85% relative density as per IS 2720 (Part-XIV).

5.6 Setting out of SDA & horizontal drainage pipe

The positions and reference numbers of the anchor (SDA) should be clearly marked on
the slope/pile face by the contractor for easy identification. Along with anchoring, the
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position of horizontal drainage pipe shall also be marked as per drawing and
instructions of Engineer-in-charge. The contractor shall make necessary
arrangements, such as constructing the temporary platform to install the SDA and
horizontal drainage pipes.

5.7 Drilling Equipment for Anchoring & horizontal pipe

The Contractor should ensure that the total length of drill rods available at each drilling
location is sufficient for the length of the anchor & horizontal drainage pipe. Contractor
should also ensure that the diameter of the drill bits is appropriate for drilling the hole
of specified diameter.

5.8 Drilling and installation of drainage pipe

HDPE drainage pipe shall be installed at 5 to 10 degree inclined upwards with
horizontal in locations as shown in the drawing. In case, hard rock is encountered
during the drilling, then the length drill hole shall be restricted up to the surface of rock.

5.9 Shotcreting

Shotcreting shall be carried out as per specified technique of FHWA-SA-96-069R. The
minimum thickness of shotcreting shall be 100mm.

5.10 Specification for other construction

Procedure for all other construction works shall be as per EIL standard specification
attached with tender, CPWD specification, MoRTH, BIS codes or referred international
codes and best construction practices.

For measurement of quantity for payment purposes during construction, all
work below existing ground level shall be considered as sub-structure
work/work below plinth level.

5.11 Inspection

The engineer-in-charge shall verify the materials supplied by the contractor to ensure
that all the requirements of the specifications are satisfactorily met. This includes all
submittals and proper installation of the system.

5.0 SUBMITTALS

Contractor shall provide shop drawings, test nail procedures, material and mill test
certificates as applicable, mix designs (grout & concrete), qualifications, construction
procedures and detailed construction sequencing plans including excavation
sequence, at least one week prior to the commencement of the work. For all submittals
related to SDA refer document no. C046-000-81-47-SP-0012 attached with the tender.
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6.0 QUALIFICATION

Drilling operators and foremen shall have at least 5 years of experience installing nails
or permanent grouted nails. A List of project personnel with appropriate qualifications
shall be submitted for Engineer-in-charge’s approval at least 7 (seven) working days
before any physical works at the site. Inadequate proof of personnel qualifications may
be a cause for withholding construction approval. Changes to previously approved
personnel must be applied and approved in writing.

Shotcreting nozzle operators shall have at least 2 years of experience in applying
shotcrete on projects of comparable nature or work under the immediate supervision of
a foreman or instructor.

The Engineer-in-charge shall approve the Contractor's qualification and site personnel
within 7 working days after the receipt of the submission. Work shall not start until the
Contractor's qualifications have been approved. The Engineer in charge may suspend
the work if the Contractor substitutes unqualified personnel for approved personnel
during construction. If work is suspended due to the substitution of unqualified
personnel, the Contractor shall be fully liable for additional costs resulting from the
suspension of the work. Adjustments in contract time resulting from the suspension
under such circumstances will not be allowed.
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Appendix-l

Format No. EIL-1641-1924 Rev.1 Copyright EIL — All rights reserved



STABILISATION WORKS FOR

PIPELINE Page 11 of 17

Format No. EIL-1641-1924 Rev.1 Copyright EIL — All rights reserved



STABILISATION WORKS FOR

PIPELINE Page 12 of 17

Format No. EIL-1641-1924 Rev.1 Copyright EIL — All rights reserved



SPECIFICATION FOR SLOPE Document No.
STABILISATION WORKS FOR

PIPELINE Page 13 of 17

Format No. EIL-1641-1924 Rev.1 Copyright EIL — All rights reserved



STABILISATION WORKS FOR

PIPELINE Page 14 of 17

Appendix-ll
(Site Photographs)
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1.0 SCOPE

This specification provides the general requirements of materials, preconstruction
testing, installation details and quality control for self drilling anchors (SDA) installed in
various type of slopes.

The work covers installation of self-drilling anchor (SDA) for slope stabilization works
for permanent restoration of exposed 42” pipeline by stabilizing the slope at Ch. 2.0
km, Bala.

2.0 REFERENCES

The following list of codes & standards shall be referred to during the installation of

SDA.

IS: 11309 Method of conducting pull out test on anchor bars and rock
ASTM D4435-13e1  Standard Test Method for Rock Anchor Pull Test

BS EN 1997-1 Eurocode 7: Geotechnical design Part-1: General Rules
BS EN 1537 Execution of Special Geotechnical Work-Ground Anchors

Whenever any reference to Codes is made, the same shall be taken as the latest
revision (with all amendments issued thereto on the date of award of the contract). In
case of any variation/contradiction between the provision of codes and this
specification, the provision given in this specification shall be followed.

3.0 MATERIALS

The self-drilling anchor system comprises of a hollow threaded bar with an attached
drill bit that can perform drilling, anchoring and grouting in a single operation. SDA is a
high-graded hollow core steel (safe load more than or equal to 230KN and ultimate
load more than or equal to 280KN) bar with continuous threaded surface for
mechanical coupling. In addition to hollow core steel bar, other parts of the assembly
consist of hexagonal nut, bearing plate (200mmx200mmx10mm), extension couplings
and sacrificial drill bit. SDA core steel bar, nuts, bearing plates and couplers should be
hot dip galvanized or epoxy coated for corrosion protection. Before and during
installation, thread ends shall be kept clean to enable fitting of hex nut and coupler
thread. Driling and installation of SDA shall be carried out as per manufacturer's
guidelines.

31 Specification of Anchor Nut
Key Size (mm) : 46
Length (mm) 45
Type of Steel (mm) : CK45

3.2 Specification of Coupler

Dia, d (mm) 142
Length, L (mm) : 160
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Type of Steel : EN 10083-1
3.3  Specification of self-drilling anchors

The core steel bar of SDA shall conform to the properties given in Table-1 below.

Table: 1
Product | Type | Test Chemical Composition in (%)

Name Method | C Si Mn P S Cr Ni | Cu
Self R32N | ASTM | 0.41 | 0.22 | 0.62 | 0.02 0.004 | 0.9 - -
Drilling E-415:

Anchor 2017
Mechanical Properties
Outer Diameter (mm) 32
Minimum Yield Load (KN) 230
Minimum Ultimate Load (KN) 280
Minimum Elongation (%) 6
Thread Type Rope threaded
Type of Steel EN 10083-1
Thread (Left/Right hand) Left to right
Option for Anti-Corrosion Epoxy Coating or Hot dip Galvanization

4.0 HOLE, ANCHOR AND GROUTING

The minimum diameter of drilled holes shall be 75 mm (drill bit size). The hollow
threaded bar for SDA shall have outer diameter of minimum 32 mm and inner diameter
of approximately 20mm. The length of the bar shall be decided as per good for
construction (GFC) drawings or instructions of Engineer-in-charge. Drill bit to be used
shall be selected according to installed length of bar and geology.

Grout to be used for SDA shall be non-shrink cement grout (Min. M30 grade). The
grout mix may be prepared with OPC of grade 53 having a water cement ratio not
thicker than 0.4 and shall contain suitable additives to provide required flowability.
Grout should be injected at pressures suitable to site conditions and shall not contain
admixtures containing chlorides and alkali. All accessories of SDA shall be suited to
the main anchor rod type and shall be procured from original manufacturer of the SDA.
CONTRACTOR shall seek Engineer-In-Charge’s approval for couplers, nut and plate
of SDA. Self-Drilling Anchor shall be grouted through the flushing hole immediately
after completion of the drilling operation. The grout mix, grouting pressure and quantity
shall be determined by the Contractor according to the ground conditions encountered
and approved by the Engineer-in-charge.

5.0 INSTALLATION
Installation of SDA shall be done in accordance to manufacturer's specifications and

relevant standards in order to develop required pull-out strength. SDA drilling, grouting,
and anchoring should be carried out in one operation. The wire mesh to be used for
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shotcreting shall be placed at the same time as SDA installation. The wire mesh shall
be placed over the heads of SDA and shall be connected to the heads by plates & nuts
before commencing shotcreting.

The contractor shall submit detailed method statement for installation of ground
anchors prior to commencement of works for review/approval of Owner/Owner's
representative. The method statement shall contain but not limited to the following
information:

V)

A detailed construction sequence including excavation sequence

)
b) Drilling method and details of drilling equipment
c) Installation method
d) Grouting method and equipment
e) Material and plant requirements at each construction stage
f)  Shop drawings
g) Method of Testing
h) Details of assembled component samples comprising of anchor bars, coupling

sleeves, connectors, centralizers, grout pipes etc.

Detail of working platform

Details of permanent casing (wherever required)

Method of storing materials

Method of assembling anchor bars

Method of constructing anchor heads

n) Details of testing assembly including details of datum for deformation
measurement and master pressure gauge to be used. Calibration tests shall be
performed by an independent testing laboratory within 90 calendar days of the
date submitted.

p— —_—
= A o
~

3

6.0 QUALITY CONTROL AND TESTING

Both verification and proof testing of the anchors shall be required and the test shall be
as per relevant codal standards. Contractor shall submit the testing arrangement for
Engineer-in-charge’s approval before testing arrangement is made at site. The
Contractor shall supply all material, equipment, and labor to perform the tests. Owner’s
Engineer shall measure and record all data in an acceptable manner. Testing of
anchor shall not be performed until the grout has reached sufficient strength to ensure
design bond stresses mobilization (Minimum 72 hrs).

6.1 Testing Equipment

For both Verification and Proof tests CONTRACTOR shall use a specifically designed
reaction frame (as shown in Figure 1 of IS: 11309).

6.2 Verification Tests

Verification load test shall be carried out with adequate safety measures as per
the requirements/provisions given in IS: 11309. The number of SDA to be
tested shall be as per the bill of quantities and direction of Engineer-in-charge.
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6.3

6.4

7.0

The test shall be performed within 10 days after the SDAs are installed.
Verification test anchors shall be incrementally loaded to twice the design load (DL)
and displacements shall be recorded.

Proof Test

Proof load Test shall be performed on SDAs installed for stability enhancement of
slopes. The number of proof tests shall be as per Schedule of rates. Proof test
anchors shall be incrementally loaded to 1.5 times the design load (DL) and
displacements recorded. The location of the proof tests shall be determined by the
Contractor and approved by Engineer-in-charge.

Acceptance Criteria
A test nail shall be considered acceptable when:

i) For verification tests, the total creep movement is less than 2mm between the 6 and
60 minute readings and the creep rate is linear or decreasing throughout the creep
test load hold period.

ii) For proof tests, the total creep movement is less than 1mm during the 10 minutes
readings or the total creep movement is less than 2mm during the 60 minute
readings and the creep rate is linear or decreasing throughout the creep test load
hold period.

iii) For both verification & proof test: The maximum test load is sustained without
reaching the failure point (pullout). The failure point shall be the point where the
movement of the test nail continues without an increase in the load. The failure load
corresponding to the failure point shall be recorded as part of the test data.

REPORTING

Contractor shall provide material and mill test certificates as applicable, mix designs
(grout), qualifications of workman and construction procedures at least one week prior
to the commencement of the work.

Daily report shall be generated by CONTRACTOR for installation of SDA. The report
shall include the following minimum information:

a) Date and shift

b) Chainage

c) SDA number

d) Locations (Sketch)
e) Drilled lengths

f)  Steel quantity

g) Grout quantity

h) Tested SDA number
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8.0

QUALIFICATION

Drilling operators and foremen shall have at least 5 years of experience installing nails
or permanent grouted nails. A List of project personnel with appropriate qualifications
shall be submitted for Engineer-in-charge’s approval at least 7 (seven) working days
before any physical works at the site. Inadequate proof of personnel qualifications may
be a cause for withholding construction approval. Changes to previously approved
personnel must be applied and approved in writing.

Shotcreting nozzle operators shall have at least 2 years of experience in applying
shotcrete on projects of comparable nature or work under the immediate supervision of
a foreman or instructor.

The Engineer-in-charge shall approve the Contractor's qualification and site personnel
within 7 working days after the receipt of the submission. Work shall not start until the
Contractor's qualifications have been approved. The Engineer in charge may suspend
the work if the Contractor substitutes unqualified personnel for approved personnel
during construction. If work is suspended due to the substitution of unqualified
personnel, the Contractor shall be fully liable for additional costs resulting from the
suspension of the work. Adjustments in contract time resulting from the suspension
under such circumstances will not be allowed.

Format No. EIL-1641-1924 Rev.1 Copyright EIL — All rights reserved



SPECIFIC REQUIREMENTS FOR Document No.
RCC PILING WORKS C046-000-81-47-0013 Rev. 0

Page 1 of 4

SPECIFIC REQUIREMENTS FOR BORED CAST-IN-
SITU RCC PILES

PROJECT : RESTRORATION OF EXPOSED 42” PIPELINE
AT CH. 2.0KM
OWNER : M/s. ISPRL
JOB NO. :  C046
0 27.03.2025 ISSUED FOR TENDER AS ROUT/RB VKP
:Zv' Date Purpose Prepared by Checked by Approved by

Format No. 8-00-0001-F3 Rev. 0 Copyright EIL — All rights reserved



DOCUMENT No.
C047-000-81-47-0013 Rev. 0
Page 2 of 4

SPECIFIC REQUIREMENTS FOR
RCC PILING WORKS

1.0 SCOPE OF WORK

1.1 The work covers installation of straight shaft Bored cast-in-situ piles for slope
stabilization works for permanent restoration of exposed 42” pipeline by stabilizing the
slope at Ch. 2.0 km, Bala.

1.2 The work involves but not limited to the following:

Construction of 500mm diameter straight shaft RCC bored cast-in-situ piles. The
approximate length of piles below cut-off level and approximate number of piles are

as follows:
Area Diameter of Approx. no. of Approx. length below
Pile piles cut-off level (m)
Slope at Ch.2.0 km 500mm 310 17-20

2.0 AVAILABLE INFORMATION

Proposed piling area is along the distressed slope at Ch.2.0 km, Bala. Bidder to refer
document no. C046-000-81-47-SP-0011 for information about subsoil and prevailing
groundwater conditions along with site photographs attached with the tender. Bidder
shall visit the site to assess the extent of work for constructing temporary access road
for rig movement and working platform for piling works. Quoted rates for the work
shall be inclusive of all these activities and no extra claim on time and/or cost shall be
entertained by owner. Scheme for access road and working platform shall be
submitted to Owner/EIL for review and approval.

3.0 REQUIREMENTS

All work shall be carried out in accordance with the specifications enclosed herewith,
and the applicable Codal provisions. Contractor shall ensure minimum requirements
as laid down hereunder:

3.1 Termination of Piles

Piles shall be terminated in stiff clay strata with minimum pile length of 17-20 m below
COL as indicated in layout drawing.

The termination layer of piles shall be decided by conducting Standard penetration
test (conforming SPT N-value more than 30 for minimum five consecutive tests in
750mm interval starting 1.5m before termination depth of pile and 1.5m after
termination depth of pile) in pile bore.

This shall be conducted one in ten pile locations (minimum) as per the instruction of
Engineer-in-charge. Termination depth in all cases shall be certified by Engineer-in-
charge.

3.2 MATERIALS
Materials shall conform to “Standard Specification for Materials for Reinforced

Concrete Piles (EIL specification no.: 6-74-0006)", enclosed and forming a part of the
tender.
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SPECIFIC REQUIREMENTS FOR
RCC PILING WORKS

3.2.1 Concrete

The concrete shall have a minimum strength of 30 N/mm? at 28 days. The cement for
concrete shall be Ordinary Portland/Portland Pozzolana/Portland Slag cement having
minimum cement content not be less than 400 kg/m® with maximum water-cement
ratio of 0.45. The allowable slump shall be as per relevant latest revision of IS codes
(1S:2911 Part 1/Sec.2). The Engineer-in-charge may allow marginal adjustment in
water/cement ratio to obtain concrete of good workability. The other concrete
specifications shall be as per relevant clauses of “Design, Construction & Installation
of Bored cast-in-situ piles (EIL Specification No. 6-74-0011) forming part of this
document.

3.2.2 Reinforcement
Reinforcement shall be TMT high strength deformed bars of grade Fe500D
conforming to 1S:1786 (latest revision). The reinforcement in the pile shall consist of
the following or as per the pile reinforcement drawings which shall be available to the
contractor at the time of execution of work:

a) Longitudinal Reinforcement

Piles reinforcement shall be 6 nos. 25mm diameter bars up to the termination
depth of pile.

b) Stirrups
Stirrups in the form of helical/circular shall be of 8mm diameter high strength
deformed bars of grade Fe500D conforming to IS 1786 (latest revision) at 150mm
c/c all through the length of pile.

c) Stiffeners

Stiffener bar shall be of 16 mm diameter and shall be provided all through the
length of pile at spacing of about 1.5m c/c.

d) Cover
Clear cover to reinforcement shall be 50 mm.
3.3 INSTALLATION

3.3.1 Installation of piles shall be carried out in accordance with the pile lay out drawings
which shall be available to the contractor at the time of execution of work.

3.3.2 Cut-off level of the piles shall correspond to those given in the working drawings.

3.3.3 To ensure dense and sound concrete upto cut-off level, concreting shall extend
750mm above cut-off level. However, no extra payment shall be made for this and
quoted rates shall be inclusive of this.

3.3.4 In case the reinforcement cage is made up of more than one segment, the same shall
be assembled by welding only, before lowering, as per 1S:456-2000 by providing
necessary laps.

3.3.5 The vertical reinforcement shall project 50 times its diameter above the cut -off level.
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SPECIFIC REQUIREMENTS FOR
RCC PILING WORKS

3.3.6

3.3.7

3.4

3.4.1

3.4.2

3.4.3

3.5

Pile shall be constructed by continuous mud circulation technique. All precautions for
obtaining clean and sound pile shaft shall be strictly observed.

For tremie concreted piles, a sample of drilling fluid shall be taken from the base of
the borehole by means of an approved sampling device in the first few piles and at
suitable interval of piles thereafter. Concreting shall not proceed if density of fluid
exceeds 1250 kg/m?®. The sand content in the fluid shall not exceed 7 percent.
MEASUREMENT OF PILES

The piles shall be measured and paid for the actual pile length executed from pile tip
to the cut off level, given in the working drawings or as indicated by the Engineer-in-
charge.

No payment shall be made for concreting above cut-off level.

For fulfilling the termination criteria, SPT is to be carried out in pile bore as mentioned
under clause 3.1. No extra payment shall be made for conducting SPT in pile bore.
Cost shall be built-in quoted rates for pile construction.

LIST OF ATTACHMENTS

STANDARD AND SPECIFICATIONS - Geotechnical

6-74-0006 Standard Specification for Materials for Reinforcement Concrete Piles

6-74-0011 Standard Specification for Construction and installation of RCC Bored
Cast-in-situ Piles
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22

2.3.2

SCOPE

This specification deals with earth work in excavation and filling.
CLASSIFICATEON OF SOIL

Ordinary Soil

Soft Soil/ Loose Soil

Generally any soil which yields to 'thc ordinary application of pick and shovel, or to phawra,
rake or other ordinary digging implements such as:

a) Sand, gravel, loam, clay, mud, black cotton soil

b) Vegetables or organic soil, turf, peats, soft shale or loose murmum
¢} Mud concrete below ground level

d) Any mixture of soil mentioned above.

Hard/ Dense Soil

Generally any soil, which requires close application of picks or jumpers or scarifier and
rippers to loosen the same, such as:

i) SGff heavy clay, hard shale or compact murrum requiring grafiing tool and/ or pick and
shovel

ii) Shingle and river or nallah bed boulders

iii} Soling of roads, paths etc. and hard core

iv) Macadam surface of any description (water bound, grouted tarmac etc.}

v} Lime concrete, stone masonry in lime or cement mortar below ground level

vi}) Soft conglomerate when the stone can be detached from the matrix with picks and
shovels

Soft Rock

This is fissured/ disintegrated rocky strata, boulders (volume more than 0.028 m’ and less than
0.400 m’) and also which cannot be quarried/ excavated by using above manual tools but can
be quarried/ excavated manually by using crow bars is classified as soft rock. Soft rock shall
include all kinds of stiff and stratified rock, such as shales, thinly bedded philites, laterite hard
conglomerate, lime stone, sand stone and unreinforeed cement concrete below ground level.
Soft rock may be quarried or split with crow bar or picks and can also be excavated by rippers,
dozers and other mechanical equipment, but without the aid of blasting. 1f required and
petmitted, light blasting may be restored to, for loosening the materials, but this will not, in
any way entitle the material to be classified as “Hard Rock™.

Hard Rock

Hard Rock (Not Requiring Blasting)
This shall include all types of hard and compact rock, having closely spaced fissures ot joints, -
on account of which blasting is not considered necessary and shall not be resorted unless
permitted by the Engineer-in charge.

Hard Rock (Requiring General Blasting)

This shall include ali types of hard and compact rock occurring in unfissured masses or similar
foundations, boulders (volume more than 0.4 m®) for excavation in which blasting is
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233

234
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3.1

32

considered necessary such as quartzite, granite, basalt stones, reinforced cement concrete
(reinforcement to be cut through but not separated from concrete) below ground level and the
like.

Hard Rock (Requiring Controlled Blasting (Explosive/ Non-explosive)

This type of excavation becomes necessary when excavation is done in formations, mentioned
in Clause 2.3.2, in the vicinity of existing foundations/ structures. Mode of blasting shall be
decided by Engineer-in-Charge, keeping in view the sensitivity of structures.

Hard Rock (Blasting Prohibited)

Hard rock requiring blasting as described in clause 2,3.2 above, but where blasting is
prohibited for any reason and excavation has to be carried out by chiseling, wedging,
pneumatic/ hydraulic/ electro-mechanical breaking by using splitter or by chemical means or
any other agreed method.

The use of excavation shall not be considered as a reason for classification under hard rock
requiring blasting unless clearly found necessary in the opinion of Engineer-in-Charge.

BACKFILLING MATERIAL
Suitable Materials:

Back filling suitable material shall be approved by the Engineer-in-charge. Additionally, they
shall be free from refuse, large stones or rocks or other material which might prevent proper
compaction or cause the compacted fill or embankment to perform inadequately or to have
insufficient stability or bearing capacity for the superimposed loads to which it is likely to be
subjected.

Back filling of excavation in trenches, foundations and elsewhere shall consist of one of the
following materials as shown on drawing, or directed by the Engineer-in-charge.

i) Soil
i) Selected earth from heaps or brought fiom borrow areas.

In case i) or ii) are not available, the Engineer-in-charge may approve use of any of the
following:

iii} Stone/ Gravel
iv) Sand
v) CNS material.

The material shall be free from refuse, debris, roots, hard lumps and any other foreign organic
material.

Unsuitable Materials
Unsuitable material shall include particles in excess of 75 mm size and that which is:

a) Organic material, logs, stumps and perishable materials.

b} Material susceptible to spontaneous combustion

¢) Materials with undefined properties

d} Materials having a moisture content greater than the maximum specified
e) Building rubble and domestic and industrial wastes

f)  Soils and rock susceptible to deterioration/ change of their properties.
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5.0

51

5.2

5.3

5.4

5.5

g) Clay, silt and other loose or soft soils not in accordance with compaction criteria.
h) Dredged material
1)  Material containing gypsum ot other soluble salts,

SETTING OUT

The Contractor shall be responsible for the true and proper setting out of the work in relation
to original points, /ines* and levels* of reference and for the correctness of the levels,
dimensions and alignment of all parts of the work. If at any time during progress of the work
any error appears or arises in the position of level, dimension, or alignment of part of the
work, the Contractor at his own expense shall rectify such errors to the satisfaction of the
Engineer-in-Charge. The checking of any line or level by the Engineer-in-Charge shall not in
any way relieve the Contractor of his responsibilities.

Tolerances*
The grade shall be properly shaped to the required elevations and parallel to the required
surface. The elevation of any point and the line of any edge or center of the earthworks shall

conform to that shown on the drawings within the tolerances stated below:

Tolerances from True Level Tolerances from True Line

Basic Grading -25 mm - 75 mm
Embankments +75 mm +75 mm
-0 -75 mm

The Contractor shall lay out and construct one or more permanent bench marks in some
central place before the start of the work, from which all important levels for the excavations
will be set. :

These permanent bench marks shall consist of masonry pillars with top neatly plastered and
leveled as per the directions of the Engineer-in-Charge. Bench marks shall be well connected
with triangular grid system or any other bench mark approved by the Engineer-in-Charge.

EARTHWORK IN EXCAVATION

Excavation shall be carried out in any material met on the site to the lines, levels and contours
shown on the detailed drawings and the Contractor shall remove all excavated materials to
spoil heaps on site or transport for use in filling on the site or stack them for reuse as directed.

Excavated material shall not be deposited within 1.5 m from the top edge of the excavation.

The sides of the excavation may be cut sloping, or shored and strutted to hold the face of earth
as per site requirements and as directed by the Engineer-in- Charge.,

Foundation pits/ trenches shall not be excavated to the full depth unless construction is
imminent. The last 15 cm depth of the excavation shall not be done until concreting work is
imminent. The full depth may at the discretion of the Engineer-in-Charge be excavated and the
bed covered with a 50 mm (minimum) thick (or as indicated on drawing) layer of lean
concrete 1:5:10 mix (1 cement ; 5 coarse sand : [0 crushed stone aggregate) or as specified in
schedule of rates/ shown on drawing, after watering if required, and consolidating the bed.

If the bottom of any excavation has been left exposed by the Contractor and in the opinion of
the Engineer-in-Charge, that has become badly affected by the atmosphere or by water, then
the Contractor shall remove such portions of the deteriorated material as the Engineer-
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5.13

5.14

5.15

5.16

5.16.1

in-Charge may direct and shall make good with lean concrete 1:5:10 mix (1 cement : 5 coarse
sand : 10 crushed stone aggregate). All expenses for such additional conereie and excavation
shall be bome by the Contractor.

Where excavation is made in excess of the depth required, the Contractor shall, at his own
expense, fill upto required level with lean concrete 1:5:10 mix (1 cement : 5 coarse Sand : 10
crushed stone aggregates ) or as decided by Engineer-in-Charge.

The Contractor shall provide suitable drainage arrangement to prevent surface water from any
source entering the foundation pits at his own cost.

The Contractor shall make ali arrangements for dewatering during excavation and subsequent
works, the accumulated water from any source (including subsoil water) in the excavated
pits/trenches and keeping the excavated pits/ trenches dry for subsequent works.

The Contractor shall make necessary arrangements for fighting, fencing and other suitable
measures for protection against risk of accidents due to open excavation.

Where the excavation is to be carried out below the foundation level of an adjacent structure,
the precaution to be taken such as under pinning, shoring and strutting ete. shall be determined
by the Engineer- in-Charge. No excavation shall be done uniess such precautionary measures
are carried out as per directions of the Engineer-in-Charge. The payment for such
precautionary measures shall, however, be made separately.

Loose or soft bed ground encountered in excavation at the required depth shall on the
Engineers-in-Charge’s instructions be excavated to a firm bed and difference made up io the
required level with lean concrete 1:5:10 mix (1 cement ; 5 coarse Sand : 10 crushed stone
agpgregates).

In those cases where during excavation, side slips oceur for reasons not attributable to the
Contractor (e.g. side slips which take place on their own but not due to surcharge of earth kept
near the edge of excavation and cracking of excavation top strata due to clay drying out
leading to collapse of excavation sides), the Engineer-in-Charge shall admit payment at his
discretion.

Any obstacie encountered during excavation shall be reported immediately to the
Engineer-in-Charge and shall be dealt with as instrucied by him. Removal of buried pipes or
cables shall not be done without prior permission of the Engineer-in-Charge and the
Contractor shall provide all measures to protect the same. Cost of such protective measures
are deemed to be inciuded in the rates for various items of excavation.

The Comractor shall not undertake any concreting in foundation until the excavation pit/trench
is approved by the Engineer-in-Charge.

The specification for earth work shali also apply to excavation in rock in general,

In case of hard rock requiring blasting, the provisions mentioned below shall be strictly
followed.

General
Where hard rock is met with and blasting operations are considered necessary, the Coniractor

shall intimate about the same to the Engineer-in-Charge, and obtain his approval in writing for
resorting to blasting operation.

Farmat No. 8-00-0001-F1 Rev. 0 Copyright EIL - All dights reserved
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5.16.2

5.16.3

5.164

The Contractor shall obtain license from the district authorities for undertaking blasting work
as well as for obtaining and storing the explosive as per the Explosive Rules 2008, corrected
upto date. He shall purchase the explosives, fuses, detonators etc. only from a licensed dealer.
He shall be responsible for the safe custody and proper accounting of the explosive materials.
The Engineer-in-Charge or his authorised representative shall have the access to check the
Contractor’s store of explosive and his accounts.

In case where explosives are required to be transported and stored at site, relevant clauses of
the Explosive Rules, 2008 as amended subsequently, shall apply.

The Contractor shall be responsible for any accident to workmen, public or property, due to
blasting operations.

Precautions

Blasting operations shall be carried out under the careful supervision of a responsible
authorised and licensed blaster of the Contractor (referred subsequently as “blaster” only)
during specified hours, as approved in writing by the Engineer-in-Charge. The biaster shall be
fully conversant with the rules of blasting.

Proper precautions for safety of persons shall be taken. Red flags shall be prominently
displayed around the area to be blasted and all the people on the work except those who
actually light the fuses, shall withdraw to a safe distance of not less than 200 m from the blast.
Precautions as per Explosive Rules 2008 with amendment shall be followed.

Fuses

All fuses shall be cut to the lengths required before being inserted into the holes. Joints in
fuses shall be avoided. Where these are unavoidable, a semicircular niche shall be cut in one
piece of fuse about 2 cm. deep from the end and the end of other piece inserted into this niche,
and the two pieces then wrapped together with a string. All joints exposed to dampness shall
be wrapped with rubber tape. Fuse and detonators shall be kept separated from the explosives.

Blasting with Gun Powder

Blasting shall normally be done with gun powder. Dynamite, gelatine or any other high
explosive shall only be used in special cases with the written permission of the Engineer-

in-Charge.

In case of blasting with gun powder, the pesition of all bore holes to be drilled shall be marked
out in circles with white paint. The bore holes shall be jumped or drilled in the rock face. The
depth of bore hole shall be about the same as that of the line of least resistance and its size
shall be such that the cartridges can easily pass down to the bottom. The bore holes must be
dried before being charged and these shall be inspected by the Contractor's agent.

Gun powder may be used in the form of pellet blasting cartridges or as powder or granules.
Cartridges are provided with tapered central hole. One end of fuse is passed through the
narrow end of the hole and a sufficient length of the fuse is doubled back so that when the fuse
is pulled, it is held tight in the tapered hole of the cartridge. Other cartridges are then inserted
in the fuse to make up the required charge. The cartridge along with the fuse is lowered down
in the bore hole, placed in position and gently filled and pressed home with dry hay or turf.
The rest of the bore shall then be filled with dry clay, which shall be tamped with copper or
brass rod until it becomes compact. Care shall be taken to avoid any possibility of an air space
around the fuse. The safety fuses shall be taken to the required distance so as to allow the
blasting to take place after the person lighting the fuse has withdrawn to a safe distance.
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5.16.5

Where gun powder is used in the form of powder or granules it shall be introduced in the bore
hole by means of funnel or copper tube. The bore holes shall be loaded with two thirds of the
quantity of charge required, and safety fuse then directly introduced over the charge.
Remaining one third charge shall then be introduced, and gently filled and pressed home with
dry hay or turf. The rest of the bore hole shall be filled with dry clay in the same way as for
cartridges, and the safety fuse taken to the required distance.

The charges shall be fired by igniting the fuse. The number of charges to be fired and the
actual number of shots heard, shall be compared, and the Contractor's blaster shall satisfy
himself by examination that all the charges have exploded, before workmen are permitted to
approach the site. The charge which has not exploded, shall not be permitted to be withdrawn,
The tamping and charge shall be flooded with water and the holes marked with a red cross (X)
over it. Another hole shall be jumped at a distance of about 45 cm from the old hole and fired
in the usual way. This operation shall be continued, till the original and any subsequent
unfired charges are exploded.

Blasting with Dynamite or any other High Explosive

In case of blasting with dynamite or any other high explosive the position of all bore holes to
be drilled shall be marked out in circle with white paint. These shall be inspected by the
Contractor's blaster. Bore holes shall be of a size that the cartridge can easily pass down. After
the drilling operation, the blaster shall re-inspect the holes to see that the holes marked out by
him have been drilled. The Blaster shall then prepare all charges necessary for the bore holes.
The bore holes shall be thoroughly cleaned before a cariridge is inserted. Wooden tamping
rods (not pointed but cylindrical throughout) shall be used, in charging holes. Metal rods shall
never be used for tamping. One cartridge shall be first placed in the bore hole, gently pressed
and not rammed down. Other cartridges shall then be added as may be required to make up the
necessary charge for the bore hole. The top most cartridge shall be connected to the detonator
which shall in turn be connected to the safety fuse of required length.

The maximum of eight (8} bore holes shall be loaded and fired on each occasion. The charges
shall be fired successively and not simultanecusly.

Immediately before firing a blast, due warning shall be given and the blaster shall see that all
persons have retired to a place of safety. The safety fuses of the charged holes shall be ignited
in the presence of the blaster, who shall see that all the Fuses are properly ignited.

Careful count shatl be kept by him and others of each blast as it explodes. After the blast the
blaster shall inspect the work and ascertain that all the charged holes have been exploded. In
case of misfired holes, the Blaster shall inspect the same after half an hour and mark red
crosses (X} over the holes. During this interval of half an hour, no body shall approach the
misfired holes. None of the drillers shall work near such holes, until one of the two following
operations has been done by the blaster.

a} Either the Contractor's blaster shall very carefully (when the tamping is of damp clay)
extract the tamping with a wooden scraper and withdraw the fuse, primer and detonator,
after which a fresh detonator, primer and fuse shall be placed in the misfired holes and
fired.

OR

b) The hole shall be cleaned for 30 cm of tamping and its direction ascertained by placing a
stick in the hole. Another hole shall then be drilled 15 cm away and parallel to it. This
hole shall be charged and fired. The misfired hole should also explode along with the new
one.
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5.16.6

5.16.7

5.17

5.18

5.18.1

5.18.2

Before leaving the work, the blaster of one shift shall inform anether blaster relieving him for
the next shift, of any cases of misfire, and shall point out their positions denoted by red
crosses and also state the action, if any, to be taken in the matter.

The Engineer-in-Charge shall also be informed by the blaster of all cases of misfire, their
causes and steps taken in that conpection,

Controlled Blasting (Explosive/ Non-explosive)

Whenever required by the Engineer-in-Charge, rock blasting shali be carefully controlled so
that vibrations generated during the blasting do not cause damage to the buildings and
installation around. Similarly, the rock pieces should not fly off and endanger the buildings
and installations around. Apart from the general precautions mentioned in the preceding
paragraphs, following protective measures and limits for use of explosive are suggested as
guidelines. Bidders are requested to carefully check the site conditions and submit details of
the scheme they propose to adopt for controlling the blast.

Following protective measures shall be adopted while carrying out biasting operations.
The hole shall be covered with mild steel plate of minimum 12 mm thickness.

Reinforcement rod mesh not less than 20 mm dia. at 150 mm centre in both directions shall be
placed over the steel plates.

Steel plate and reinforcement shall be inspected after every blasting operation and all twists
shall be removed before reuse to the satisfaction of the Engineer-in-Charge.

Sand filled bags of 6 to 8 layers shall be placed over the mesh suitably covering the whole
region under blasting operation.

The thickness of covering plate and the kind of dead weight is to be duly approved by the
Engineer-in-Charge.

Hard rock requiring biasting as described under Clause 2.3.2 above, but where blasting is
prohibited for any reason(s), breaking up of rock can be done by using Splitter and/or
chemical substances of approved manufacturer mixed in an appropriate proportion. The
methed involves drilling holes into rock and then inserting Splitter (hydraulic/ pneumatic/
electro-mechanical) or injecting Chemical solvents into the holes. The breaking-up of rock
takes place in a controlied fashion without much noise and spark. Any other method as agreed
with Engineer-in-Charge may also be used,

Excavation in areas where existing under ground cables are envisaged, to be carried out
carefully by manual means taking proper safety precautions.

The earth work machinery be deployed after ensuring from the trial pits that no cable is
crossing the proposed area of excavation,

Payment (applicable for item rate tenders only)

The payment clause shall be operated only if the earthwork is to be measured separately as per
relevant tender item.,

Payment for earth work in excavation shall be made on cubic meter {m’) basis on the
measurement of volume of pit/ trench of excavation with working space as per relevant Indian
Standards (IS:1200) and slopes/ steppings as permitted by the Engineer-in-Charge. The rate
shall include cost of all the operations of blasting with explosives & accessories, making of alt
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5.183

5.184

5185

arrangements for dewatering the accumulated water from any source in the excavated pit or
trench, removal and disposal of surplus excavated soil within a lead of 100 m from
construction areas. The rate shall alse include setting out and line out work required for the
excavation.

The following works shall net be measured separately and allowance for the same shall be
deemed to have been made in the description of main item:

a) Setting out works, profiles, ete.;

b) Site clearance, such as cleaning grass and vegetation;

¢) Unauthorized battering or benching of excavation;

d) Forming (or leaving ‘dead men’ or 'tell-tales' in borrow pits and their removal after
measurements;

¢) Forming (or leaving) steps in sides of deep excavation and their removal afier
measurements;

f) Excavation for insertion of planking and strutting;

g) Unless otherwise specified, removing slips or falls in excavations;

h) Bailing out or pumping of water in excavation from rains;

i} Bailing out or pumping of water in excavation from sub-soil water, and

j) Slinging or supporting pipes, electric cables, etc, met during excavation.

Special pumping other than what is included in 5.18.3 (h and i) and well point dewatering
where resorted to, shall each be measured separately, unless otherwise stated, in Kilo Watt
Hour against separate specific provision(s) made for the purpose.

The Contractor shall intimate to the Engineer-in-Charge as soon as different classification of
soils are met with. The measurements of various soil classifications then shall be worked out
by either of the following alternatives in the order of their decreasing importance.

a) Joint levels shall be taken as to the levels of different soil classifications and volume
worked out on the basis of levels only.

b) Where levels of different strata cannot be clearly marked and defined, the Contractor
shall stack different soils of various classifications separately for measurement purpose
and then dispose it off.

c) Ifthe quantum of work involved in (b} above is extensively large & time consuming, then
the total arca may be divided inte various zones and reasonably representative samples as
in (b) above may be taken and quantities of soils of various classifications finalized for
the entire zone based on the representative.

If soil of any classification other than that specified in the Schedule of Rates is met with
during excavation, the decision of the Engineer-in-Charge as to the classification of soil,
levels of the strata of different classifications and their location shall be binding.

In above case, the total quantity of excavation shall be computed from the measurement
of the pit/ trench excavated. The hard rock and soft rock shall be measured separately
from the relevant stacks and each shall be reduced by fifty percent for voids, and paid
under the relevant items. The balance, that is the total quantity of excavation minus the
reduced (for veids) quantity of excavation for rocks shall be paid as soft/ hard soil as per
the direction of the Engineer-in-Charge (However, the maximum payment shall be
limited to the volume of the excavated pit/ trench as approved by Engineer-in-Charge).
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6.0

6.1

6.2

6.3

6.4

6.5

6.6

SHORING AND STRUTTING

The shoring and strutting of the sides to withhold the face of excavation pits/trenches shall be
done when approved or directed by the Engineer-in-Charge,

The shoring shall be of close or open timbering type or by Sheet Piling, Soldier Piling, etc.
depending upon the site requirements and as directed by the Engineer-in-Charge whose
decision shall be final and binding as to the type of shoring to be used.

The arrangement of the shoring and strutting shall be sound and safe and shall be got approved
from the Engineer-in-Charge before installation. The approval shall not absolve the Contractor
of his responsibilities of safety and any other requirements of the contract.

The shoring and strutting shall be kept in position till all the relevant work in the excavated
area is completed and approved. Tt shall be dismantled and removed only after the permission
to do so is obtained from the Engineer-in-Charge.

Sheet Piling

The contractor shall design, supply and install hot rolled steel sheet piles including all
associated structural steel members viz. waler & runner beams, strut, cross ties, vertical
members, gnide frames, suitable interlocks, suitable comer sections, splicing & cutting of
sheet piling. The contractor shall also apply recommended sealant for complete water
tightness (as required) and ensure pre-drilling for installation into bedrock (as necessary), ete.
as per site conditions.

The contractor shall mobilize/ demobilize all necessary tools & tackles, hammer (vibratory/
impact), crane(s) etc., shifting plant/ machinery and carryout all ancillary works (as required)
and ensure subsequent removal of entire arrangement after completion of works.

Payment (applicable for item rate tenders only)

Payment for shoring and strutting by close and open timbering shall be made on square meter
{m*) basis as separate items. In both the cases, the measurement shall be done on the basis of
the surface area of the sides of the excavation actually shored and strutted.

The rate shall include all labour, materials, erection of the poling boards, wales, struts, ballies
etc., fixing and keeping the same in position as required, dismantling and removing the same
after the work is over as directed.

Payment for shoring and strutting by sheet piling shall be made on the basis of shoring area of
sheet pile exposed after complete excavation.

The rate shall include all {abour, design, supply and installation of hot rolled steel sheet piles
including all associated structural steel members, application of recommended sealant, pre-
drilling for installation into bedrock etc., mobilization/ demabilization of all necessary tools &
tackles, hammer, crane(s) etc., shifting plant/ machinery & all ancillary works, fixing and
keeping the sheet piling in position, dismantling and removing the same after the work is over,
ete. all complete as directed by the Engineer-in-Charge.

No extra payment shall be made for cost of extraction and replacement for installing of sheet
pile deviating the specification or rejected by Engineer-in-charge. Extracted sheet piles shall
be contractor’s property and contractor shall remove the same from site without any extra cost
to client.
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7.0

7.1
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7.3

7.4

8.0

8.1
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82.1
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BACK FILLING AROUND FOUNDATIONS AND IN PLINTH

Back filling around completed foundations, structures, trenches and in plinth shall be done to
the lines and tevels shown on the drawings including any trimming of the surfaces, as may be
necessary. This shall be done with selected and approved earth from excavation or otherwise
with suitable materials described under Clause 3.1 as directed by the Engineer-in-Charge.
Where sufficient suitable material is not available from the excavation, the
Engineer-in-Charge may direct to import suitable earth from other sources. The filling shall be
done in layers of thickness not exceeding 15 cm with watering, rolling and ramming by
manual methods/ mechanical compactors to grade and level as shown on drawings to obtain
90% kaboratory maximum dry density.

The Contractor shall not commence filling in and around any work untii it has been permitted
by the Engineer-in-Charge.

Backfilling around liguid retaining structures and pipes shall be done only after approval of
the Engineer-in-Charge is obtained.

Payment (applicable for item rate tenders only)

Payment for backfilling with carth shall be based on volume in cubic meters (m’) of
consolidated fill. This volume shall be derived from the difference between the volume of
excavation and the structure or trenches as the case may be. The rate shall include cost of
extracting suitable approved earth from available excavated soil from spoil heaps within a lead
of 100 m, placing, watering, rolling, ramming compacting in layers, trimming and dressing
finished surface and disposal of surplus material upto a lead of 100 m,

However, backfilling done with materials other than earth shall be paid separately under
relevant items,

TRANSPORTATION OF SURPLUS EARTH

Surplus earth and soil from excavation shall be removed from construction area to the area
demarcated by the Engineer-in-Charge.

Payment (applicable for item rate tenders only)

Payment shall be made only for the lead beyond initial 100 m from construction area. Rate
shall include re-excavation, loading, transportation, dumping, stacking or spreading (as per
directions of the Engineer-in-Charge) the surplus earth and the soil in the area demarcated by
the Engineer-in-Charge. Payment shail be made on cubic metre {m’) basis on the difference of
measurements of the volume of the excavated pits and the measurement of the back filling,.
Quantity generated due to voids in back filled volume of earth shall also be removed by the
Contractor at no extra cost and this disposal of earth shall not be measured and paid under any
item. :

In exceptional circumstances the Engineer-in-Charge may direct the Contractor to remove
surplus earth, concrete debris or any other waste material from site to the areas of disposal on
the basis of truck measurement. [n such cases volume of material shall be calculated on the
basis of truck volume reduced by 30% for voids in case of softthard soils and 50% for soft/
hard rock. All other provisions of disposal such as spreading, levelling, grading shall apply in
this case also.
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2.0

9.1

9.2

9.3

94

10.0

PROTECTION OF PROPERTY AND PERSONNEL

The Contractor shall protect all active utility lines shown on the drawings or encountered
during the excavation. If he damages those lines, the Contractor shall repair or replace them. If
existing utilities interfere with his work, the Contractor shal! inform to the Engineer-in-charge
and secure written instructions for further action.

The Contractor shall barricade open holes and depressions which he creates or exposes as part
of this, and he shall post warning signs and lights on property adjacent to or with public
access. He shall operate waming lights during hours from dusk to dawn each day and as
otherwise required for safety.

The Contractor shall protect structures, utilities, pavements, and other facilities from damage
caused by settlement, lateral movement, washout, and other hazards created by his operations,

The Contractor shall plan and execute all aspects of the earthwork so that the safety of
personnel, the work and adjacent property is guaranteed and such that a minimum of
inconvenience is caused.

CLEAN UP

Upon completion of work, the Contractor shall leave the project site clear of debris and
surplus materials off plant limits in a manner meeting all location authority requirements.

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved
































































































STANDARD SPECIFICATION STANDARD SPECIFICATION No.

SSfolor Al ENCINFERS CIVIL & STRUCTURAL WORKS
B PP @ROAIMED  STRUGTORAL STEEL WORR §-68-0008 Rev.7

(T e T 14 Gena of ket Linceripong) Page 1 of 25

e fafadn
fofad ©@ 9= w

STANDARD SPECIFICATION
CIVIL & STRUCTURAL WORKS

WS S

STRUCTURAL STEEL WORKS

A -

& Sfewe 4 @4&&;}‘/
A ‘ . _-l_-#- -

13.01 20 UPDATED & REISSUED TK A)S RS RK TRWEDI

7
6 26.08.14 UPDATED & REISSUED 5P AS PKM S CHANDA
5 18.06 09 REAFFIRMED & REISSUED AS PKM :JNM‘:‘; N DUAR)
4 18 04.00 UPDATED & REISSUED DPN RS SCJ M
3 MAY'94 UPDATED & REISSUED DPN RS GPL A SONI
Standards  Standards
:2\;. Date Purpose Pre:;red Ch:«;ked %?)nr'::‘:::: Cﬁ;{:::n

Approved by

Format No 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved



STANDARD SPECIFICATION STANDARD SPECIFICATION Mo,
AT ENCINEERS
CIVIL & STRUCTURAL WORKS
B CECs W INDIALMITED (oG TURAL STEEL WORKS °‘°2‘°°°ZR°"'7
age 2 of 25

Abbreviations:

AFC : Approved For Construction
AWS :  American Welding Society
BIS :  Bureau of Indian Standards
IS :  Indian Standards

Structural Standards Committee
Convenor:  Mr. Rajanji Srivastava

Members:  Mr. Anurag Sinha
Mr. VK Panwar
Mr. Samir Das
Mr. Amitabh Kishore
Mr. Gyasuddin
Mr. Charaniit Singh (Proj.)
Mr. Ravindra Kumar (Constn)

Fomnat No, 8-00-0001-F1 Rev. 0 Copyright EIL - Al rights reserved



VT T e R I Gowl of Il Lincensiong)

STANDARD SPECIFICATION
B NGRS SV & STRUCTURAL WORKS
STRUCTURAL STEEL WORKS

STANDARD SPECIFICATION No.
6-68-0006 Rev.7
Page 3 of 25

1.0

20

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

CONTENTS

REFERENCE ...........cccoovnr

MARKING FOR IDENTIFICATION......couerimrrensmsrensanans
INSPECTION & TESTING OF STRUCTURES.........ococorinemriirisinnire it s sesensescecsenasns

TRANSPORTATION. ..o vrrrierinsmsrnrinsrennas

SITE (FIELD) ERECTION ........ceicrciracnins

SAFETY & SECURITY DURING ERECTION ...t avaeseienens

FIELD CONNECTIONS.......cconeririinann.

18

............................. 13

GROUTING .....oooevviimrvernmimssssnrmsirmmass s s ssssasssssssasns

SCHEME AND SEQUENCE OF ERECTION.......cccvvvimmvsrininisns

.18

.. 19

........... 19

PAINTING AFTER ERECTION .......ccccooinrimiminnseisinssiens

....................................................... 20

23

.25

Format No. 8-00-0001-F1 Rev. 0

Copyright EIL — All rights resarved



STANDARD SPECIFICATION STANDARD SPECIFICATION No.

SIS M ENCINEERS
CIVIL & STRUCTURAL WORKS
W@ﬁ@ﬂ DAUMITED < TRUCTURAL STEEL WORKS 6-63-0006 Rev.7

Page 4 of 25

2.0

2.1.2

2.2
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3‘0

3.1

3.2

3.2.1

322

SCOPE

This specification describes the information to be included in a Project Specification and
also covers the requirements for material, storage, preparation of fabrication drawings,
fabrication, assembly, tests/examinations, transportation, erection and painting of all types
of bolted and/or welded structural steel works for general construction work. Fabrication of
structures shall also include fabricating:

(a) Built up sections/plate girders made out of rolled section and/or plates.

(b) Compound sections made out of rolled sections.

REFERENCES
BIS Codes

IS: 800, 808, 816, 819, 822, 919, 1024, 1261, 1323, 1477, 1852, 2074, 7205, 7215, 7307,
7310, 7318, 9595, 12778 and other relevant BIS Codes.

SP: 6(1)
International Standard
AWSDI1.1
EIL Specifications
6-68-0002- Materials
6-79-0020 (or relevant Job Specification) — Surface preparation & protective coating
(New construction)
In case of conflict between the clauses mentioned in this specification and those in the
Indian Standards, this specification shall govern. Any special provision as shown or noted
on the design drawings or any project specific specification specified elsewhere shall govern
over the provisions of this specification.
MATERIALS
General
All materials shall conform to their respective specifications given in EIL Specification no.
6-68-0002. The use of equivalent or alternative materials shail be permitted only in very

special cases and for all such cases prior written approval of the Engineer-in-Charge shall be
obtained.

Receipt & Storing of Materials

Each section shall be marked for identification and each lot shall be accompanied by
manufacturer's quality certificate, chemical analysis and mechanical characteristics.

All sections shall be checked, sorted out and arranged by grade and quality in the store. Any
instruction given by the Engineer-in-Charge in this respect shall be strictly followed.
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3.25

3.2.6

33

331
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4.0

4.1

42

4.3

All material shall be free from surface defects such as pitting, cracks, laminations, twists etc.
Defective material shall not be used and all such rejected material shall be immediately
removed from the store/site. The decision of the Engineer-in- Charge in this regard shall be
final and binding.

Welding wires and electrodes (packed in their original cartons) shall be stored separately by
quality and lots inside a dry and enclosed room in compliance with IS:9595 and as per the
instructions given by the Engineer-in-Charge. Electrodes shall be kept perfectly dry to
ensure satisfactory operation and weld metal soundness.

Each lot of electrodes, belts, nuts etc. shall be accompanied by manufacturer's quality/test
certificates.

All bolts (including nuts & washers) shall be checked, sorted out and arranged
diameter-wise by grade and quality in the store.

Material Tests

The Contractor shall submit manufacturers’ quality certificates for all the materials supplied
by him. In case, quality certificates are not available or are incomplete or when material
quality differs from standard specifications, such materials shall not be used in the
construction. However, the Contractor shall get all appropriate tests conducted in approved
test houses for such materials as directed by the Engineer-in-Charge, at no extra cost, and
submit the same to Engineer-in-Charge for his approval. The Engineer-in-Charge may
approve the use of such materials entirely at his discretion.

The Contractor shall ensure that all materials brought to site are duly approved by the
Engineer-in-Charge. Rejected materials shall not be used and shall be removed from site
forthwith. Any material of doubtful quality for which specific tests are to be carried out as
per the instruction of the Engineer-in-Charge shall be separately stacked and properly
identified and shall not be used. These shall be removed from site forthwith.

FABRICATION DRAWINGS

Fabrication and erection drawings shall be prepared by the Contractor on the basis of
"Approved for Construction” (AFC) design drawings, EIL Standards issued to the
Contractor. These drawings shall be prepared by Contractor or by an agency engaged by the
contractor using TEKLA or AUTODESK Advance Steel or equivalent 3D Modeling
software and approved by the Engineer-in-Charge.

Fabrication and erection drawings shall be thoroughly checked, stamped "Approved for
Construction” and signed by the Contractor's own responsible Engineer irrespective of the
fact that such drawings are prepared by the Contractor or his approved agency, to ensure
accuracy and correctness of the drawings. Unchecked and unsigned drawings shall not be
used for the purpose of proceeding with the work. The Contractor shall proceed with the
fabrication and erection work only after thoroughly satisfying himself in this regard.

All fabrication and erection drawings shall be issued for construction by the Contractor
directly to his work- site. Six copies of such drawings shall simultaneously be submitted to
the Engineer-in-Charge whe may check/ review some or all such drawings at his sole
discretion and offer his comments for incorporation in these drawings by the Contractor.

However, the Contractor shall not proceed with the fabrication of such structures whose
fabrication drawings are required to be reviewed before taking up the fabrication work as
noted on "Approved for Construction {AFC)" design drawings issued to the Contractor or as
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4.4

4.5

conveyed by the Engineer-in-Charge. The fabrication of such structures shall be done only
as per the reviewed fabrication drawings.

The review of such drawings by EIL shall be restricted to the checking of the following
only:

i) Structural layout, orientation and elevation of structures/members.
ii) Sizes of members.
iii) Critical joint details.

Fabrication drawings shall be drawn to scale and shall convey the information clearly and
adequately. Following information shall be furnished on such drawings:

i)  Reference to design drawing number (along with revision number) based on  which
fabrication drawing has been prepared.

ii)  Structural layout, elevations & sections (with distinct erection marking of all
members).

iii) Framing plans, member sizes, orientation and efevations.

iv) Layout and detailing of rain water pipes and gutters showing all necessary levels,
connections and provisions wherever required.

v) Detailing of shop/field joints, connections, splices, for required strength and
erection.

vi}) Location, type, size and dimensions of welds and bolts.
vii) Shapes and sizes of edge preparation for welding.

viii) Details of shop and field joints/welds.

ix) Bill of materials/D.O.D. Lists.

x) Quality of structural steel, plates eic., welding electrodes, bolts, nuts and washers to be
used.

xi) Erection assemblics identifying all transportable parts and sub-assemblics with
special erection instructions, if required.

xii) Method of erection and special precautions to be taken during erection as required.

xiii) Petails of holes and fittings in components necessary for safe lifting and erection
purpose.

The Contractor shall additionally ensure accuracy of the following and shall be solely
responsible for the same:

i)  Provision for erection and erection clearances.

ii) Marking of members
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iti} Cut length of members
iv) Matching of joints and holes.
v) Provision kept in the members for other interconnected members.
vi} Bill of materials/D.0Q.D. Lists.
4.6 Connections, splices and other details where not shown on the design drawings shall be

suitably designed and shown on the fabrication drawings based on good engineering
practice developing full member strength. Design calculations for such connections/
splices shall be submitted to the Engineer-in-Charge alongwith the fabrication
drawings.

4.7 Any substitution or change in section shall be allowed only when prior written approval of
the Engineer-in-Charge has been obtained. Fabrication drawings shall be updated
incorporating all such substitutions/changes by the Contractor at no extra cost to the Owner.

48 In case during execution of the work, the Engineer-in-Charge on review of drawings
considers any modifications/ substitutions necessary to meet the design parameters/ good
engineering practice, these shall be brought to the notice of the Contractor who shall
incorporate the same in the drawings and works without any extra cost to the owner. The
Contactor will be totally responsible for the correctness of the detailed fabrication drawings
and execution of the work.

4.9 Contractor shall incorporate all the revisions made in the design drawings during the course
of execution of work in his fabrication drawings, and resubmit the drawings at no extra cost
to the Owner. All fabrication shall be carried out only as per the latest AFC design drawings
and corresponding fabrication drawings.

4.10 The Contractor shall supply two prints each of the final/as built drawings alongwith their

native soft file to Engineer-in-Charge for reference and record. The rates quoted shall
include for the same,

5.0 FABRICATION

5.1 General

5.1 Fabrication of structures shall be done strictly as per "Approved for Construction”
fabrication drawings (prepared by the Contractor based on the latest design drawings) and in
accordance with I1S:800, 9595 & other relevant BIS Codes and BIS Hand Book SP:6(1).

5.1.2 Prior to commencement of structural fabrication, undulations in the fabrication yard, if any,
shall be removed and area levelled and paved by the Contractor.

5.13 Any defective material used in the work shall be replaced by the Contractor at his own
expense. Necessary care and precautions shall be taken so as not to cause any damage to the
structure during any such removal and replacement.

5.1.4 Any faulty fabrication pointed out at any stage of work by the Engineer-in- Charge, shall be
made good or replaced by the Contractor at his own cost.

5.1.5 Tolerances for fabrication of steel structures shall be as per 1S:7215.
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5.2

521

5.2.1.1

3.2.1.2

5.2.13

522

523

523.1

5.2.3.2

5233

5234

5.2.4

52.4.1

5242

5.2.4.3

Fabrication Procedure
Straightening & Bending

All materials shall be straight and, if necessary, before being worked shall be straightened
and/or flattened (unless required to be of curvilinear form) and shall be free from twists.

Bending of rolled sections and plates shall be done by cold process to shape/s as shown on
drawings.

After completion of bending or straightening, welds within the arca of bending or
straightening shall be thoroughly visually inspected. Nondestructive tests required to be
carried out for such locations shall be done only after straightening or bending activity.

Clearances

The erection clearance for cleated ends of members shall be not greater than 2mm at each
end. The erection clearance at ends of beams without web cleats and end plates shall be not
more than 3mm at each end but where for practical reasons, greater clearance is necessary,
suitably designed seatings approved by the Engineer-in-Charge shall be provided.

Cutting

Prior to cutting, all members shall be properly marked showing the requisite cut
length/width, connection provisions e.g. location and dimensions of holes, welds, cleats etc.
Marking for cutting shall be done judiciously so as to avoid wastages or unnecessary joints
as far as practicable. Marking shall be done by placing the members on horizontal
supports/pads in order to ensure accuracy. Marking accuracy shall be limited to + lmm.

Cutting may be affected by shearing, cropping or sawing. Gas cutting by mechanically
controlled torch shall be permitted for mild steel. Hand flame cutting may be permitted
subject to the approval of the Engineer-in-Charge.

Except where the material is subsequently joined by welding, no loads shall be transmitted
into metal through a gas cut surface.

Shearing, cropping and gas cutting shall be clean, square, free from any distortion & burrs,
and should the Engineer-in-Charge find it necessary, the edges shall be ground afterwards,
to make the same straight and uniform at no extra cost to the Owner.

Holing
Holes for bolts shall not be formed by gas cutting process.

Holes through more than one thickness of material of members such as compound
stanchions and girder flanges shall, where possible, be drilled after the members are
assembled and tightly clamped/bolted together. Punching may be permitted before
assembly, provided the thickness of metal is less than 16mm and the holes are punched
3mm less in diameter than the required size and reamed, after assembly, to the full diameter.
Punching shall not be adopted for dynamically loaded structures.

Holes may be drilled in one operation through two or more separable parts and burrs
removed from each part after drilling.
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5.2.4.8

5249
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5.2.6

5.2.6.1

Holes in connecting angles and plates, other than splices, also in roof members and light
framing, may be punched full size through material not over 12mm thick, except where
required for close tolerance bolts or barrel bolts.

All matching holes for black bolts shall register with each other so that a gauge of 2mm less
in diameter than the diameter of hole shall pass freely through the assembled members in the
direction at right angle to such members, Finished holes shall be not more than 2mm in
diameter larger than the diameter of the black bolt passing through them, unless otherwise
specified by the Engineer- in-Charge.

Holes for tumed and fitted bolts shall be drilled to a diameter equal to the nominal diameter
of the shank or barrel subject to H8 tolerance specified in 15:919. Parts to be connected with
close tolerance or barrel bolts shall be firmly held together by tacking bolts or clamps and
the holes drilled through all the thicknesses in one operation and subsequently reamed to
size. Holes not drilled through all the thicknesses in one operation shall be drilled to a
smaller size and reamed out after assembly. Where this is not possible, the parts shall be
drilled and reamed separately.

To facilitate grouting, holes shall be provided in column bases or seating plates exceeding
300mm in width for the escape of air.

To avoid accumulation of water in gussetted column bases of laced, battened or box type
stanchions, suitable reverse U-type holes shall be provided at the junction of base plate and
column section in the vertical gussets for draining out of any water.

Slotted holes shall be punched or formed by drilling two holes and completed by cutting.
Assembly

The component parts shall be assembled and aligned in such a manner that they are neither
twisted nor otherwise damaged, and shall be so prepared that the required camber, if any, is
provided. Proper clamps, clips, jigs and other fasteners (bolts and welds) shall be placed in a
balanced pattern to avoid any distortion in the members and to ensure their correct
positioning (i.e. angles, axes, nodes etc.). Any force fitting, pulling/stretching of members to
Jjoin them shall be avoided. Proper care shall be taken for welding shrinkage & distortion so
as to attain the finished dimensions of the structure shown on the drawings.

Welding
General
a) All joints shall be welded unless noted otherwise on the design drawings.

b) Welding shall be in accordance with IS:816, 1S:819, 18:1024, 1S:1261, 18:1323 and
[8:9595 as appropriate.

¢) The Contractor shall make necessary arrangement for providing sufficient number of
welding sets of the required capacity, all consumables, cutting and grinding equipment
with requisite accessories/ auxiliaries, equipment & materials required for canrying out
various tests such as dye penetration, magnetic particle, ultrasonic etc.

d) Adequate protection against rain, dust, snow & strong winds shall be provided to the
welding personnel and the structural members during welding operation. In the absence
of such a protection no welding shall be carried out.
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accordance with the terms of this specification and relevant BIS codes. The Contractor
shall provide all the supervision to fulfil this requirement.

Preparation of Member for Welding

a)

b)

d)

Edge Preparation

Edge preparation/bevelling of fusion faces for welding shall be done strictly as per the
dimensions shown in the drawings. In case, the same are not indicated, edges shall be
prepared (depending on the type of weld indicated in the drawing) as per the details
given in 1S:9595. Bevelling of fusion faces shall be got checked and approved by the
Engineer- in-Charge. The tolerances on limits of gap, root face & included angle shall
be as stipulated in 1S:9595.

Cleaning

Welding edges and the adjacent areas of the members (extending upto 20mm) shall be
thoroughly cleaned of all oil, grease, scale and rust and made completely dry. Gaps
between the members to be welded shall be kept free from all foreign matter.

Preheating

Preheating of members, shall be carried out as per 1S:9595 when the base metal
temperature is below the requisite temperature for the welding process being used.
Preheating shall be done in such a manner that the parts, on which the weld metal is
being deposited, are above the specified minimum temperature for a distance of not less
than 75mm on each side of the weld line. The temperature shall be measured on the face
opposite to that being heated. However, when there is access to only one face, the heat
source shall be removed to allow for temperature equalization (1 minute for each 25mm
of plate thickness) before measuring the temperature.

Grinding

i) Column splices & butt joints of struts and compression members (depending on
contact for load transmission) shall be accurately ground and close-butted over
the whole section with a tolerance not exceeding 0.2mm locally at any place. In
column caps & bases, the ends of shafis together with the attached gussets,
angles, channels etc., shall be accurately ground so that the parts connected butt
over minimum 90% surface of contact. In case of connecting angles or channels,
care shall be taken so that these are fixed with such accuracy that they are not
reduced in thickness by grinding by more than 2mm.

ii)  Ends of all bearing stiffeners shall be ground to fit tightly at both top and bottom.
Similarly bottom of the knife edge supports along with the top surface of column
brackets shall be accurately ground to provide effective bearing with a tolerance
not exceeding 0.2mm locally at any place.

ili)  Slab bases and caps shall be accurately ground over the bearing surfaces and shall
have effective contact with the ends of stanchions. Bearing faces which are to be
grouted direct to foundations need not be ground if such faces are true & parallel
to the upper faces.

iv)  Tack welding shall be thoroughly removed by grinding or gouging such that
subsequent welding shall be done properly.
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5.2.6.5

Welding Processes

Welding of various materials under this specification shall be carried out using one or more
of the following processes.

Manual Metal Arc Welding Process (MMAW)

Submerge Arc Welding Process (SAW)

Gas Metal Arc Welding Process (GMAW)

Flux Cored Arc Welding Process (FCAW)

The welding procedure adopted and consumables used shall be specifically approved by the
Engineer-in-Charge. A combination of different welding processes or a combination of
electrodes of different classes/makes may be employed for a particular joint only after
qualifying the welding procedures to be adopted and obtaining the written approval of the
Engineer-in-Charge,

Approval & Testing of Welders

The Contractor shall satisfy the Engineer-in-Charge that the welders are suitable for the
work upon which they will be employed. For this purpose the welders shall have satisfied
the relevant requirements of IS:7318 or AWS DIL.1. If the welders will be working to
approved welding procedures, they shall have satisfied the relevant requirements of 1S:7310
or AWS DI.1.

Adequate means of identification shall be provided to enable each weld to be traced to the
welder by whom it was made. The Contractor shall intimate the Engineer-in-Charge
sufficiently in advance, the commencement of tests, to enable him to be present to witness
the same.

Approval & Testing of Welding Procedures

The Contractor shall carry out procedure tests in accordance with 18:7307 or AWS DL.1 to
demonstrate by means of a specimen weld of adequate length on steel representative of that
to be used, that he can make welds with the welding procedure to be used for the work to the
complete satisfaction of the Engineer- in-Charge. The test weld shall include weld details
from the actual construction and it shall be welded in a manner simulating the most
unfavourable instances of fit-up, electrode condition etc., which are anticipated to occur on
the particular fabrication. Where material analysis is available, the welding procedure shall
be carried cut on material with the highest carbon equivalent value.

After welding, but before the relevant tests given in IS:7307 or AWS D1.1 are carried out,
the test weld shall be held as long as possible at room temperature, but in any case not less
than 72 hours, and shall then be examined for cracking, The examination procedure shall be
sufficiently rigorous to be capable of revealing significant defects in both parent metal and
weld metal.

After establishing the welding method, the Contractor shafl finally submit to the
Engineer-in-Charge for his approval the welding procedure specification in standard format
given in [S:9595 before starting the fabrication.
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52.6.7

5.2.6.8

Sequence of Welding

a) As far as practicable, all welds shall be made in a sequence that will balance the applied
heat of welding while the welding progresses.

b) The direction of the general progression in welding on a member shall be from peints
where the parts are relatively fixed in position with respect to each other towards points
where they have a greater relative freedom of movement.

¢) All splices in each component part of a cover-plated beam or built up member shall be
made before the component part is welded to other component parts of the member,

d) Joints expected to have significant shrinkage shall be welded before joints expected to
have lesser shrinkage.

¢) Welding shall be carried continuously to completion with comrect number of runs.

f) The Contractor shall choose the welding sequence after carefully studying each case
such as to minimize distortion and shrinkage & submit the same to the
Engineer-in-Charge for comments and approval.

Welding Technigue

a) After the fusion faces are carefully aligned and set with proper gaps, the root pass of
butt joints shall be executed properly so as to achieve full penetration with complete
fusion of the root edges.

b) On completion of each run, all slag and spatters shall be removed and the weld and the
adjacent base metal shall be cleaned by wire brushing and light chipping. Visible defects
such are cracks, cavities and other deposition faults, if any, shall be removed to sound
metal before depositing subsequent run of weld.

c) All full penetration butt welds shall be completed by chipping/gouging to sound metal
and then depositing a sealing run of weld metal on the back of the joints. Where butt
welding is practicable from one side only, suitable backing steel strip shall be used and
joint shall be arranged in such a way as to ensure that complete fusion of all the parts is
readily obtained.

d) While welding is in progress care shall be taken to avoid any kind of movement of the
components, shocks, vibrations to prevent occurrences of weld cracks.

¢) Any deviation desired from the recommended welding technique and electrodes shall be
adopted only after obtaining written approval of the Engineer-in-Charge.

Inspection & Testing of Welds

The method of inspection shall be according to IS:822 and extent of inspection and testing
shall be in accordance with the relevant applicable standard or, in the absence of such a
standard, as specified by the Engineer-in-Charge. Welds shall not be painted or otherwise
obscured until they have been inspected, approved and accepted.

The Engineer-in-Charge or his representative shall have access to the Contractor’s work at
all reasonable times and the Contractor shall provide him with all facilities necessary for
inspection during all stages of fabrication and erection with, but not limited to, the following
objectives.
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)

i)
iii)

iv)

B.

D.

To check the conformity with the relevant standards and suitability of various welding
equipments and their performance.

To witness/approve the welding procedure qualification.
To witness/approve the welders performance qualification.

To check whether shop/field welding being executed is in conformity with the relevant
specifications and codes of practice.

Inspection and testing of all fabricated structures shall be carried out by the Contractor
by any, or, a combination of all the following methods as directed by the
Engineer-in-Charge and no separate payment shall be made, unless otherwise
mentioned, for inspection and testing of welds/fabricated structures:

Yisual Inspection

All finished welds (i.e. 100 percent) shall be visually inspected for identification of the
following types of weld defects & faults.

a)  Weld defects occurring at the surface such as blow holes, exposed porosity,
unfused welds etc.

b) Surface cracks in the weld metal or in the parent metal adjacent to it.

¢) Damages to the parent metal such as undercuts, burning, overheating etc.

d)  Profile defects such as excessive convexity or concavity, overlapping, unequal
leg lengths, excessive reinforcement, incompletely filled grooves, excessive

penetration beads, root grooves etc.

e)  Distortion due to welding i.e., local shrinkage, camber, bowing, twisting, rotation,
wariness etc,

f) Linear eccentric, angular and rotational misalignment of parts.

g} Dimensional errors.

Mechanical Tests

The mechanical testing {such as tensile load tests, bend tests, impact tests etc.) shall be
done in accordance with the relevant standards and as per the instructions of the
Engineer-in-Charge.

Magnetic Particle/Dye Penetration/Ultrasonic Examination

The examination shall be done at random as directed by the Engineecr-in-Charge,
Whenever such tests are directed, the tests shall be carried out on joints chosen by him.
The tests shall be carried out by employing approved testing procedure in accordance
with I1S:822.

Radiographic Examination

Radiographic examination shall be carried out only in special cases for random joints as
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5.2.9

52.7.1
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directed by the Engineer-in-Charge. The Contractor shall be paid extra for such
examination except for penalty radiographic tests for which the cost shall be borne by
him. The Contractor shall make necessary arrangement at his own expense for providing
the radiographic equipment, films and all other necessary materials required for carrying
out the examination. The tests shall be carried in the presence of the Engineer-in-Charge
by employing approved testing procedure in accordance with 1S:822. The Contractor
shall fulfitl all the statutory safety requirements while handling X-ray and Gamma-ray
equipment and provide the Engineer- in-Charge all the necessary facilities at site such as
dark room, film viewer etc., to enable him to examine the radiographs.

Repair of Faulty Welds

No repair of defective welds shall be carried out without proper permission of the
Engineer-in-Charge and his approval for the corrective procedure.

Welds not complying with the acceptance requirements {(as specified by BIS Codes & the
Engineer-in-Charge), as revealed during inspection & testing of welds or erection or in-situ
condition, shall be corrected either by removing & replacing or as follows:

a) Excessive convexity - Reduced to size by removatl of excess weld metal.
b) Shrinkage cracks, cracks in - Defective portions removed down to sound metal
in parent plates and craters and re-welded.
¢) Under cutting. - Additional weld metal deposited.
d) Improperly fitted/ - Welding cut & edges suitably prepared and parts.
misaligned parts.
e) Members distorted - Member straightened by mechanical means or
by the heat of welding careful application of limited amount of heat,
temperature of such area not to exceed 650 degree
Centigrade (dull red heat).

In removing defective parts of a weld, gouging, chipping, oxygen cutting or grinding shall
not extend into the parent metal to any substantial amount beyond the depth of weld
penetration, unless cracks or other defects exist in the parent metal. The weld or parent
metal shall not be undercut in chipping, grinding, gouging or oxygen cutting.

Any fabricated structure or its component which, in the opinion of Engineer- in-Charge, is
defective and/or beyond any corrective action shall be removed forthwith from the site as
instructed by the Engineer-in-Charge without any extra claim. The owner reserves the right
to recover any compensation due to any loss arising out of such rejections.

Bolting

All bolts shall be provided such that no part of the threaded portion of the bolts is within the
thickness of the parts bolted together. Washers of suitable thickness shall be used under the
nuts to avoid any threaded portion of the bolt being within the thickness of parts bolted
together.

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

Format No 8-00-0001-F1 Rev. 0 Copynght EIL - All rights reserved



STANDARD SPECIFICATION STANDARD SPECIFIC ATION No.
SSRFTR M FNCINEERS °

CIVIL & STRUCTURAL WORKS
5@@,@_@56 NVMMIED  STRUCTURAL STEEL WORKS §-68-0006 Rev.7

Page 15 of 25

5273

5274

5.2.15
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5.2.82
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Flat washets shall be circular and of suitable thickness. However, where bolt heads/nuts bear
upon the bevelled surfaces, they shall be provided with square tapered washers of suitable
thickness to afford a seating square with the axis of the bolt.

Different bolt grades of the same diameter shall not be used in the same structure, except if
agreed otherwise by the Engineer-in-Charge.

Bearing type bolts shall be used (unless noted otherwise) and tightened firmly by available
means.

Splicing

Splicing of built up/compound/latticed sections shall be done in such a fashion that each
component of the section is joined in a staggered manner.

Where no butt weld is used for splicing, the meeting ends of two pieces of
Joist/channel/built up section shall be ground flush for bearing on each other and suitable
flange and web splice plates shall be designed and provided for the full strength of the
flange/ web of the section and welds designed accordingly.

Where full strength butt weld is used for splicing (after proper edge preparation of the web
and flange plates) of members fabricated out of joist/ channel/ angles/ built up section,
additional flange and web plates shall be provided, over and above the full strength butt
welds, to have 40% strength of the flange and web.

Where a cover plate is used over a joist/channel section the splicing of the cover plate and
channel/joist sections shall be staggered by minimum 500mm. Extra splice plate shall be
used for the cover plate and joist/channel section as per clause 5.2.8.2 or 5.2.8.3,

Prior approval shall be obtained by the Contractor for locations of splices where not shown
on design drawings. For members upto a length of 7m, generally no splice shall be aflowed
but in exceptional cases one splice shall be allowed at approved location. Maximum two
numbers of splices shall be allowed for members exceeding this length.

Machining & Grinding

All slab bases and slab caps shall be accurately machined over the bearing surfaces and shall
be in effective contact with the ends of column sections (shafis).

For slab bases and slab caps, ends of column shafts shall be accurately machined. However,
for gussetted bases and caps, the column shafts shall be ground flush for effective contact
with parts connected together.

Gussetted bases and caps shall be ground flush for effective contact with ends of column
sections.

End of all bearing stiffeners shall be machined or ground to fit tightly at top and bottom
without any air gap.

While machining or grinding care shall be taken so that the length or thickness of any part
does not get reduced by more than 2.0mm.

For all machining or grinding works for gassetted base and cap plates, the clearance between
the parts joined shall not exceed 0.2min at any location.
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6.0 MARKING FOR IDENTIFICATION

6.1 Each component shall be distinctly marked (with paint) before delivery in accordance with
the marking diagrams and shall bear such other marks as will facilitate erection.
Components which are identical in all respects may have the same erection mark.

6.2 For small members which are delivered in bundles or crates, the required marking shall be
done on small metal tags securely tied to the bundle.

7.0 SHOP ERECTION

The steel work shall be temporarily shop erected complete or as directed by the
Engineer-in-Charge, so that the accuracy of fit may be checked before despatch.

8.0 INSPECTION & TESTING OF STRUCTURES

8.1 The Engineer-in-Charge (or his authorised representative) shall have free access at all times
to those parts of the Contractor’s works which are concerned with the fabrication of the steel
work and shall be provided with all reasonable facilities for satisfying himself that the
fabrication is being undertaken in accordance with the provisions of these specifications &
other relevant BIS Codes. '

8.2 Should any structure or part of a structure be found not to comply with any of the provisions
of this specification (or relevant BIS Codes as referred to), it shall be liable to rejection. No
structure or part of the structure, once rejected shalf be resubmitted for inspection, exception
cases where the Engineer-in-Charge or his authorised representative considers the defect as
rectifiable.

8.3 Defects which may appear during/after fabrication/ erection shall be made good only with
the consent of the Engineer-in-Charge and procedure laid down by him.

8.4 All necessary gauges and templates shall be supplied free to the Engineer-in-Charge by the
Contractor whenever asked for during inspection. The Engineer-in- Charge, may at his
discretion, check the test results obtained at the Contractor's works by independent tests at a
test house, and the cost of such tests shall be borne by the Contractor.

9.0 SHOP PAINTING

9.1 All components and members of steel work shall be given one shop coat of primer, as
specified in the tender, immediately after the surfaces have been properly prepared (i.e.
degreased, derusted, descaled & cleaned) in accordance with the job specification or
6-79-0020, as applicable.

The primer coat shall be applied over completely dry surfaces (using brushes of good
quality) in a manner so as to ensure a continuous and uniform film without “holidaying”.
Special care shall be taken to cover all the crevices, corners, edges etc. However, in areas
which are difficult to reach by brushing, daubers/mops shall be used by dipping the same in
paint and then pulling/ pushing them through the narrow spaces. The primer coat shall be air
dried and shall have the thickness as per EIL Specification no. 6-79-0020 or the relevant job
specification.
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Surfaces which are inaccessible after shop assembly, shall receive the full specified
protective treatment before assembly (this shall not apply to the interior of sealed hollow
sections).

Steel surfaces shall not be painted within a suitable distance of any edges to be welded if the
paint specified would be harmful to welders or impair the quality of the welds.

Welds and adjacent parent metal shall not be painted prior to deslagging, inspection and
approval by the Engineer-in-Charge.

Parts to be encased in concrete shall have only one coat of primer and shall not be painted
after erection.

PACKING

All items shall be suitably packed in case these are to be despatched from the fabrication
shop to the actual site of erection so as to protect them from any damage/distortion or falling
during transit. Where necessary, slender projecting parts shall be temporarily braced to
avoid warping during transportation.

Small parts such as gussets, cleats etc., shall be securely wired on to their respective main
members.

Bolts, nuts washers etc. shall be packed in crates.

TRANSPORTATION

Loading and transportation shall be done in compliance with transportation rules, In case,
certain parts can not be transported in the lengths stipulated on the drawings, the position
details of such additional splice joints shall be got approved by the Engineer-in- Charge.

SITE (FIELD) ERECTION
Plant & Equipment

The suitability and capacity of all plant and equipment used shall be to the complete
satisfaction of the Engineer-in-Charge.

Storing & Handling

All steel work shall be so stored and handled at site so that the members are not subjected to
surface abrasion, excessive stresses and any damage.

Setting Out

Prior to setting out of the steel work, the Contractor shall get himself satisfied about the
correctness of levels, alignment, location of existing concrete pedestals/columns/brackets
and holding down bolts/pockets provided therein. Any minor modification in the same
including chipping, cutting and making good, adjusting the anchor bolts etc., if necessary,
shall be carried out by the Contractor at his own expense. The positioning and levelling of
all steel work including plumbing of columns and placing of every part of the structure with
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accuracy shall be in accordance with the drawings and to the complete satisfaction of the
Engincer-in-Charge.

Tolerances

Tolerances for erection of steel structures shall be as per Annexure 'A’

SAFETY & SECURITY DURING ERECTION

The contractor shall comply with IS:7205 for necessary safety and adhere to safe erection
practices and guard against hazardous as well as unsafe working conditions during all stages
of erection.

During erection, the steel work shall be securely bolted or otherwise fastened and when
necessary, temporarily braced/guyed to provide for all loads to be carried by the structure
during erection till the completion, including those due to the wind, erection equipment &
its operation etc. at no extra cost to the owner. For the purpose of guying, the Contractor
shall not use other structure in the vicinity without prior written permission of the
Engineer-in-Charge.

No permanent bolting or welding shall be done until proper alignment has been achieved.

Proper access, platform and safety amrangement shall be provided for working and
inspection, (at no extra cost to the owner) whenever required.

FIELD CONNECTIONS

Field Bolting

Field bolting shall be carried out with the same care as required for shop bolting.
Field Welding

All field assembly and welding shall be executed in accordance with the requirements for
shop assembly and welding. Holes for all erection bolts - where removed after final erection
shall be plugged by welding. Alternatively erection bolts may be left and secured.

GROUTING

Prior to positioning of structural columns/girders/ trusses over the concrete
pedestals/columns/brackets, all laitance & loose material shall be removed by wire brushing
& chipping. The bearing concrete surfaces shall be sufficiently levelled, hacked with flat
chisels to make them rough, cleaned (using compressed air) and made thoroughly wet, All
pockets for anchor bolts shall also be similarly cleaned and any excess water removed.
Thereafter, the structural miember shall be erected, aligned & plumbed maintaining the base
plates/shoe plates at the levels shown in the drawings, with necessary shims/pack
plates/wedges.

After final alignment and plumbing of the structure, the forms shall be constructed allround
and joints made tight to prevent leakage. Grouting (under the base plates/shoe plates
including grouting of sleeves & pockets) shall be done with non-shrink grout having
compressive strength (28 days) not less than 40N/sq.mm Non shrink grout shall be of free
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154

16.0

17.0

17.1
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flow premix type and of approved quality and make. It shall be mixed with water in
proportion as specified by the manufacturer. Ordinary 1:2 cement/sand mortar grout shall be
used only for small, isolated structures e.g. operating platforms not supporting any
equipment, pipe supports, crossovers, stairs & ladders. The thickness of grout shall be as
shown on the drawings but not less than 25 mm nor more than 40mm in any case.

The grout mixture shall be poured continuously (without any interruption till completion) by
grouting pumps from one side of the base plate and spread uniformly with flexible steel
strips and rammed with rods, till the space is filled solidly and the grout mixture carried to
the other side of the base plate.

The grout mixture shall be allowed to harden for a period as decided by the
Engineer-in-Charge. At the end of this period, the shims/wedges/pack plates may be
removed and anchor bolts tightened uniformly. The alignment of the structure shall now be
rechecked and if found correct, the voids left by the removal of shims/wedges/pack plates (if
removed) must be filled up with a similar mixture of grout. In case after checking, serious
misalignment is indicated, the grout shall be removed completely and fresh grouting done
after making appropriate correction of alignment.

SCHEME AND SEQUENCE OF ERECTION

The Contractor shall fummish the detailed scheme and sequence of erection to match with the
project schedule and get the same approved by the Engineer-in- Charge. All necessary
co-ordination and synchronization shall be done with the Civil contractor where Civil works
are not included in the scope of structural contractor at no extra cost so as to match with the
project schedule,

PAYMENT
This clause shall apply to Item Rate tender only.

Payment for structural steel works shall be made on the basis of admissible weight in metric
tons (determined as described in clause 17.2 and 17.3) of the structure accepted by the
Engineer-in-Charge. The rate shall include supplying (as per supply conditions given in the
Tender) fabricating, erecting in position {at all levels & [ocations), testing/examining
{(excluding radiography only) of bolted and/or welded structural steel works of all types
(including all built up/compound sections made out of rolled sections and/or plates)
including all handling, transporting, storing, straightening if required, cutting, edge
preparation, preheating, bolting and welding of joints (including sealing the joints of box
sections with continuous welding), finishing edges by grinding/machining as shown, fixing
in line & level with temporary staging & bracing and removal of the same after erection,
grouting with non-shrink/ordinary grout as specified, preparation of fabrication & erection
drawings, & erection schedule and getting them reviewed, preparation and submission of as
built drawings, preparing the surfaces for painting, and applying the primer as specified after
fabrication, return of surplus materials to owner's stores and material reconciliation in the
case of materials supplied by the owner as per relevant contract conditions etc. all complete
for all the operations mentioned in the foregoing clauses.

The weight for payment shall be determined from the fabrication drawings and respective
bill of materials prepared by the Contractor. The bili of materials shall be checked and
approved by the Engineer-in-Charge before making the payment. The Contractor shall
prepare full scale template in order to supplement/verify the actual cutting dimensions
whete so directed by the Engineer-in-Charge. The weight shall be calculated on the basis of
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18.1.4

18.1.5

18.2

BIS Hand Book wherever applicable. In case sections used are different from BIS sections,
then Manufacturers' Hand Book shall be adopted. No allowance in weight shall be made for
rolling tolerances.

Welds, bolts, nuts, washers, shims, pack plates, wedges, grout and shop painting shall not be
separately measured. The quoted rate shall be deemed to include the same.

The rate shall include all expenses related to safety & security arrangements during erection
and all plants & tools required for fabrication, transportation & erection.

PAINTING AFTER ERECTION
General

The scope of painting after erection shall be at the sole discretion of the Engineer-in-Charge
and the Contractor shall obtain written instruction in this regard sufficiently prior to taking
up any procurement of paint and execution of painting work after erection of steel
structures.

The Contractor shall carry out the painting work in all respects with the best quality of
approved materials (conforming to relevant EIL. Specification no. 6-79-0020 or the job
specification, as applicable) and workmanship in accordance with the best engineering
practice. The Contractor shall fumish characteristics of paints (to be used) indicating the
suitability for the required service conditions. The paint manufacturer’s instructions
supplemented by Engineer-in-Charge's direction, if any, shall be followed at all times.
Particular aftention shall be paid to the following:

- Proper storage to avoid exposure & extremes of temperature.

- surface preparation prior to painting.

- Mixing & thinning.

- Application of paint and the recommended limit on time intervals between consecutive
coats.

Painting shall not be done in frost or foggy weather, or when humidity is such as to cause
condensation on the surfaces to be painted.

Surface which shall be inaccessible after site assembly shall receive the full specified
protective treatment before assembly.

Primers & finish coat paints shall be from the same manufacturer in order to ensure
compatibility. Painting colour code shall be as per Annexure-B' or the job specification.

Rub Down & Primer Application

The shop coated surfaces shall be rubbed down thoroughly with emery/abrasive paper to
remove dust, rust, other foreign matters and degreased, if required, in accordance with EIL
specification no. 6-79-0020 or the job specification, as applicable, cleaned with warm fresh
water and air dried. The portions, from where the shop coat has peeled off, shall be touched
up and allowed to dry.

Primer coat as per EIL specification no. 6-79-0029 or the job specification, as applicable,
shall be applied by brushing/ spraying over the shop coat in a manner so as to ensure a
continuous and uniform film throughout. Special care shall be taken to cover all the
crevices, comers, edges ¢tc. The final primer coat shall be air dried and shall have a
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18.4.1

184.2
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minimum film thickness as per EIL Specification no. 6-79-0029 or job specification after
drying, as applicable.

In case a different cleaning procedure & primer specifications are specified in the
drawing/Tender, the same shall be adopted.

Final Paint Application

After the primer is hard dry, the surfaces shall be dusted off and the paint as per EIL
specification no. 6-79-0029 or the job specification, as specified, shall be applied by
brushing/spraying so that a film free from "holidaying” is obtained. The colour & shade of
first coat of paint shall be slightly lighter than the second coat in order to identify the
application of each coat. The second coat of paint shall be applied after the first coat is hard
dry. The minimum thickness of each film shall be 20 microns (+ 10% tolerance) after

drying. "

In case a different type of paint & painting procedure are specified in the drawing/tender,
the same shall be adopted.

Inspection & Testing of Painting Works

All painting materials including primers & thinners brought to site by the Contractor for
application shall be procured directly from reputed and approved manufacturers and shall be
accompanied by manufacturer's test certificates. Paint formulations without certificates shall
not be accepted.

The Engineer-in-Charge at his discretion may call for additional tests for paint formulations.
The Contractor shall arrange to have such tests performance including batch wise test of wet
paints for physical & chemical analysis. All costs shall be borne by the Contractor.

The painting work shall be subject to inspection by the Engineer-in-Charge at all times. In
particular, the stage inspection will be performed and Contractor shall offer the work for
inspection and approval at every stage before proceeding with the next stage. The record of
inspection shall be maintained. Stages of inspection are as follows:

(a) Surface preparation
(b) Primer application
(c) Each coat of paint

Any defect noticed during the various stages of inspection shall be rectified by the
Contractor to the entire satisfaction of the Engineer-in-Charge before proceeding further.
Irrespective of the inspection, repair and approval at intermediate stages of work the
Contractor shall be responsible for making good any defects found during final
inspection/guarantee period/defect liability period, as defined in General Conditions of
Contract. Dry film thickness (DFT) shall be checked and recorded afier application of each
coat. The thickness shall be measured at as many locations as decided by the
Engineer-in-Charge. The Contractor shall provide standard thickness measuring instrument
such as elkometer (with appropriate range for measuring dry film thickness of each coat)
free of cost to the Engineer-in-Charge whenever asked for.
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18.5 Payment

Payment for painting of structural steel works shall be made on the basis of admissible
weight in metric tons of the painted structures accepted by the Engineer-in-Charge.

The rate shall include supplying & applying the paint, specified in the tender, of approved
quality and shade over the primer, specified in the tender, over the shop primer already
applied to structural steel works of all types/shapes at all levels, locations & positions
including storage, surface preparation, degreasing, cleaning, drying, touching up of shop
primer ¢oat, providing temporary staging, testing etc. all complete to the entire satisfaction
of the Engineer-in-Charge.
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ANNEXURE-'A'
(Clause 12.4)
Maximum Permissible Erection Tolerances
A. Columns
1. Deviation of column axes at foundation top level with

respect to true axes.
1) In longitudinal direction
i) In lateral direction

2. Deviation in the level of bearing surface of columns at
foundation top with respect to true level

3 Qut of plumb (Verticality) of column axis from true vertical
axis, as measured at top:

i) Upto and including 30m height
whichever is less.

ii) Over 30m height

4. Deviation in straightness in longitudinal & transverse planes
of column at any point along the height.

5. Difference in the erected positions of adjacent pairs of columns
along length or across width of building prior to connecting
trusses/beams with respect to true distance.

6. Deviation in any bearing or seating level with respect to true
level.
7. Deviation in difference in bearing levels of a member on

adjacent pair of columns both across & along the building.

+ 5 mm

+ 5 mm

+ 5 mm

+ H/1000 or + 25 mm

+ H/1200 or £ 35 mm
whichever is less.

+ H/1000 or + 10 mm
whichever is less,

%+ 5 mm

+5 mm

+5mm

Note: 1. Tolerance specified under 3 should be read in conjunction with 4 & 5.

Note; 2. H' is the column height in mm.

B. Trusses

I. Shift at the centre of span of top chord member
with respect to the vertical plane passing through
the centre of bottom chord.

2. Lateral shift of top chord of truss at the centre of span
from the vertical plane passing through the centre of
supports of the truss.

3. Lateral shift in location of truss from its true position,

+ 1/250 of height of
truss in mm at centre
of span or £ 15mm
whichever is less.

+ 1/1500 of span of
truss in mm or + 10mm
Whichever is less.

+ 10mm
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4. Lateral shift in location of purlin from true position. + Smm
5. Deviation in difference of bearing levels of truss from * 1/1200 of span of
the true level. truss i mm or 20mm

whichever is less.

C. Gantry Girders & Rails

1. Shift in the centre line of crane rail with respect + [{web thickness {mm)}+2 mm]
to centre line of web of gantry girder. 2
2. Shift of alignment of crane rail (in plan) with respect
to true axis of crane rail at any point. + 5 mm
3. Deviation in crane track gauge with respect to true
gauge.
i) For track gauge upto and including 15 m. + 5mm.
ii) For track gauge more than !5m. +£[5+0.25(5-15)]
Subject to maximum + 10mm, where S in metres is true gauge.
4, Deviation in the crane rail level at any point from
true level. = 10 mm.
5. Difference in level between crane track rails
(across the bay) at
1) Supports of gantry girders 15 mm.
ii) Mid span of gantry girders 20 mm.
6. Relative shift of crane rail surfaces (at a joining) in
plan and elevation. 2 mm.
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ANNEXURE-'B'
{Clause 18.1)

PAINTING COLOUR CODE FOR STRUCTURAL STEEL

1. GANTRY GIRDER & MONORAIL

2. GANTRY GIRDER & MONORAIL STOPPER SIGNAL

3 BUILDING STRUCTURAL STEEL COLUMNS,
BRACKETS, BEAMS, BRACINGS, ROOF TRUSS,
PURLINS, SIDEGIRTS, LOUVERS, STRINGERS

4, PIPE RACK STRUCTURE & TRESTLE

3. CHEQUERED PLATE (BOTH FACES)
6. GRATING

7. LADDER RUNGS

8. HAND RAILING

- HANDRAIL, MIDDLE
RAIL, TOE PLATE

- VERTICAL POST

DARK GREEN

RED

DARK ADMIRALITY
GREY

DARK ADMIRALITY
GREY

BLACK

BLACK

BLACK

VERTICALS & CAGE RED
SIGNAL RED

BLACK
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Abbreviations:

C&D Construction & Demolition
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This specification covers the procedure and safety requirements for demolition and
dismantling of masonry (Brick & Stone), concrete (Plain /Reinforced), structural steel
(sheeted/ unsheeted) works.

GENERAL

Apart from this specification, the demolition and dismantling of structures (part or whole)
shall be in compliance with all statutory safety regulations and any other special requirement
as shown/ noted on the drawings and General Conditions of Contract. Prior consent and
approval of the Engineer-in-Charge shall be obtained in writing before starting any
dismantling works. Any restrictions imposed regarding working hours shall also be strictly
followed by the Contractor.

All materials obtained from dismantling/demolition operations shall be the property of the
Owner unless otherwise specified and shall be segregated as serviceable or unserviceable
materials and kept in safe custody until handed over to the Engineer-in-Charge.

Contractor shall follow the principle of selective demolition by sequencing the demolition
activities in such a way that the non-structural materials like window/ door frames, pipes, tiles,
bricks, asphalt, ceramics, etc. shall be removed first before starting the main demolition
activities,

Where it becomes necessary to disconnect any existing service line(s) (such as electricat,
piping etc.) during dismantling/demolishing operation and where so required by the Engineer-
in-Charge, suitable alternate arrangement shall be made by the Contractor to maintain the
continuity and proper functioning of the affected service line(s) with the approval of the
Engineer-in-Charge at no extra cost to the Owner.

Specification No. 6-68-0003 (Earthwork) shall be referred to the extent applicable.
SAFETY PRECAUTIONS

The Contractor shall adhere to safe demolishing/ dismantling practice at all stages of work to
guard against accidents, hazardous and unsafe working procedures,

Necessary propping, shoring, strutting and/or underpinting shall be done for the safety of all
sumounding structures (whose safety is likely to be endangered) before taking up the
demolishing and dismantiing works.

Temporary enclosures/ barricading made out of GI sheets, fencings, danger lights, warning
tapes, etc. shall be provided by the Contractor and got approved by the Engineer-in-Charge
before start of work to prevent accidents.

Contractor must ensure the availability of adequate fire fighting equipments/ arrangements
before starting actual demolishing/ dismantling works. These facilities shall be made available
throughout the entire operation of demolition and dismantling of structures.

All equipments, pipes, fittings and instruments, underground utilitics etc. located in the
vicinity shall be protected by sunitable means, as decided by the Engineer-in-Charge, during
demolishing/ dismantling operations,

Roads and working spaces shall be kept free of any debris/dismantled materials at the end of
day's work.
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Necessary measures shall be taken to keep the dust and noise nuisance to minimum levels.

Dismantled elements/components shall not be dropped from a height or thrown from a
distance. Dismantling of elements fixed by screws/bolts/hooks etc. shall be done by taking out
the fixtures with proper tools only. Such fixtures may be allowed to be cut by sawing or flame
cutting, in the event of their being stuck up due to corrosion ete. However, the decision of
Engineer-in-Charge in this regard shall be final and binding. Welds shall be removed by flame
cutting. Tearing or ripping of elements shall not be resorted to under any condition.

Dismantling of equipments/ instruments and such other fixtures shall be done with utmost care
with proper tools & tackles and shall be stacked separately. Their disposal or retainment shall
be as per the directions of Engineer-in-Charge.

PROCEDURE

Entire work of demolishing & dismantling shall be meticulously planned. Prior to start of
work, the Contractor shall thoroughly understand the scope and nature of the work, and then
prepare and submit the proposed work execution plan of demolishing & dismantling to the
Engineer-in-Charge for his review. Comments if any, shall be taken care by the contractor and
execution of the work shall be done based on the revised execution plan,

Demolition and dismantling shall be restricted to the extent shown on drawings or as directed
by the Engineer-in-Charge.

Necessary work permits (as applicable) shall be obtained prior to start of demolishing/
dismantling activities.

Demolition of any structure shall be carried out in the sequence reverse to that followed at the
time of its construction.

Dismantling shall be done in a systematic mannet. All elements including equipments/
instruments shall be carefully removed without causing any damage.

Blasting in any form shall not be permitted. However, techniques like pneumatic/ hydraulic
breakers, diamond cutting, etc. shall be utilized to the maximum possible extent.

Chipping of concrete/grout shall be done with precision by chiseling. The finished surfaces
shall be made true to the requisite size and shape.

Pockets/holes of specified size shall be made/ cut by drilling/ chiseling/ core cutting/ diamond
cutting, etc.

Cut-outs in RCC Slab/ wall shall be made by vibration-less spark-free mechanical means
like core-cutting, wet cutting by diamond wall saw system, etc.

CLEANING & STACKING

All demolished/dismantled serviceable materials such as bricks, stones, reinforcement bars,
structural steel, sheeting etc. shatl be separated out, cleaned and stacked in separate lots within
the plant boundary as directed by the Engineer-in-Charge.

DISPOSAL

All unserviceable materials shall be disposed off in spoil heaps within or outside the plant
boundary as per the directions of the Engincer-in-Charge. Areas required outside the plant
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boundary for dumping of disposed material shall be arranged by the contractor and got
approved by the Engineer-in-Charge.

C&D WASTE MANAGEMENT

Contractor shall make all possible efforts to reduce, reuse and recycle Construction &
Demolition (C&D) waste. A comprehensive Waste Management Plan shall be submitted to the
Engineer-in-Charge for review. As a social responsibility, contractor shall promote and spread
awareness about recycling of C&D waste that can act as a perfect substitute for depleting
natural aggregate resources, shortage of dumping sites, increasing transportation & disposal
cost, stringent regulations for extracting new materials and environmental pollution as a
whole. Recycling equipments like jaw/ cone crushers, shaft impactors, magnetic separators,
vibrating screens, washing equipments, etc. are now easily available in the market. Recycled
Aggregates (RA) both coarse & fine can be used in PCC, pavements, drains, plastering,
making bricks, kerb stones, pavement blocks and for sei! stabilization. Residual concrete can
be recycled in Ready Mixed Concrete Plants by installing Recycling Drum and rebars
extracted from C&D waste can be used in drains, pavements, chairs, spacers, stirrups, etc.

PAYMENT
General

Measurement of all works shatl be taken prior to start of demolishing/ chipping/ dismantling
works,

Masonry/Concrete Works (Demolition)

Payment shall be made on the basis of actual volume in cubic metres (cu.m.) of masonry/
concrete works demolished. The thickness of plaster/ bitumen felt shall be included in
measurements,

The rate for demolishing shall include supply of all labour, tools & tackles, necessary safety
measures, propping, underpinning, scaffolding, handling, cutting, straightening, scraping &
cleaning of reinforcement bars and other embedments (in case of reinforced concrete works),
sorting out and stacking of all serviceable materials, disposal of all unserviceable material,
clearing the site, etc. all complete as specified and directed by the Engineer-in-Charge.

Excavation & Backfilling

Excavation and backfilling shall be paid separately as per relevant clauses of Specification No.
6-68-0003 for Earth Work.

Chipping of Concrete Works

Payment shall be made on the basis of admissible area in square metres (sq.m.) of concrete
surfaces chipped, pertaining to the different categories of thicknesses specified in the schedule
of items.

The rate for chipping shall include supply of all labeur, tools and tackles, necessary safety
measures, scaffolding, chiseling, handling, exposing, cutting, straightening, scraping, clearing
the reinforcement bars (in case of reinforced concrete works), wire brushing and washing the
exposed surfaces, disposa) of all unserviceable material etc. all complete as directed.
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835

851

8.5.2

853

8.6

8.6.1

8.6.2

8.7

8.71

8.7.2

Making Pockets/Holes in Concrete Works and Cut-outs in RCC Slab/ Wall

Payment for Pockets/ holes shall be made on the basis of number (Each) of pockets/ holes of
sizes upto & inclusive of 200x200x500mm deep, made or cut in the concrete works at all
depths & heights.

Payment for cut-outs in RCC slab/ wall shall be made in CuM on the basis of plan/ elevation
area for a thickness upto & inclusive of 400mm at all depths & heights.,

The rate for making pockets/holes and cut-outs shall include supply of all labour, tools &
tackles, necessary safety measures, scaffolding, chiseling, drilling, core/ diamond cutting,
diamond wall saw system, handling, cutting or relocating reinforcement bars, cleaning,
disposal of all unserviceable material etc. all complete as directed.

Dismantling of Structural Steel Works

Payment shall be made on the basis of weight (MT) of the structure/components being
dismantled. Assessment of weight shall be done as per the specifications or as per the
direction of Engineer-in-Charge.

The rate for dismantling shall include supply of all labour, tools and tackles, equipment,
consumables, necessary safety measures, scaffolding, propping, handling, unbolting, cutting
{by sawing or flame cutting) of gussets/ plates/ bolts/ hooks/ welds, cleaning, sorting out and
stacking of all serviceable materials, disposal of all unserviceable material, etc. all complete as
specified and directed.

Dismantling of Roof & Wall Sheeting

Payment shall be made on the basis of dismantled sheeted area in square metres (sq.m.) of
plan atea in case of roof sheeting and area in elevation in case of side and louver sheeting,

The rate for dismantling shall include supply of all labour, tools and tackles, equipments,
consumables, necessary safety measures, handling, scaffolding, unbolting, cutting (by saw or
flame cutting) of hook bolts, removal of ridges, gutters, flashings, transporting, stacking of all
serviceable materials, disposal of all unserviceable material, etc. all complete as directed.
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Abbreviations:

BIS Bureau of Indian Standards
DPC Damp Proof Course

FGL Finished Ground Level

IS : Indian Standard

RCC Reinforced Cement Concrete

Structural Standards Committee
Convenor: Mr. Anurag Sinha

Members: Mr. V. Goel
Mr. 8. C. Maity
Mr. Deepak Agrawal
Ms. Alpana Srivastava
Dr. Sudip Paul
Mr. Prasenjit Saha (SMMS)*
Mr. Charanjeet Singh (Projects)
Mr. Ravindra Kumar (Construction)

*For Fireproofing Specifications
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1.0 SCOPE
The scope shall be as specified separately for different items below.
2.0 REFERENCES
2.1 BIS Codes
IS:73 :  Paving bitumen - specification
15:383 1 Specification for coarse and fine aggregates from natural sources for
Concrete
IS:6313 : Code of practice for Anti-termite measures in buildings
22 EIL specifications
6-68-0002: Materials
6-68-0004:  Plain and Reinforced Cement Concrete
3.0 MATERIALS
The materials shall be as specified separately for different items below.
4.0 GENERAL REQUIREMENTS
The Contractor shall test the materials, wherever applicable, in approved laboratory as
required by the Engineer-in-Charge and fumish test certificates for materials and obtain the
approval of the Engineer-in-Charge prior to the use of such materials in the works. All tests
shall be in accordance with relevant Indian Standards.
5.0 PRE-CONSTRUCTIONAL ANTI-TERMITE TREATMENT
5.1 Scope
This specification establishes the materials and method of accomplishing pre-constructional
anti-termite treatment of soil for protection of buildings against aitack by subterranean
termites with the usage of chemical emulsions in accordance with the procedure laid down.
5.2 Materials
Refer EIL Specification No. 6-68-0002.
53 Procedure for Treatment
53.1  The treatment shall be carried out by an approved agency specialized in the field. Apart
from this specification, the work shall be carried out in compliance with 15:6313. In case of
any contradiction, this specification shall govern.
5.3.2  Site Preparation

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

Format No. 8-00-0001-F1 Rev. 0 _ Copyright EIL - All rights reserved
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533

534

5.3.5

54

of foundations, the water shall be pumped out and the chemical emulsion applied when the
soil is absorbent,

Treatment of the excavated pits/ trenches and backfill for Foundations

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

b} On completion of construction of masonry foundations, the backfill in immediate
contact with the substructure shall be treated in layers, of 300 mm, with emulsion @ 7.5
litres/m? of the vertical surface of the substructure (i.e. 7.5 x 0.3 = 2.25 litres/meter of
perimeter} for each side. The treatment shall be given after ramming of each layer of
soil, by rodding the earth at 150 mm ceuntres close to the wall surface and working the
rod backward and forward (parallel to the wall surface) and then spraying the specified
dosage of emulsion. The emulsion shall be directed towards the masonry surfaces so
that the soil in contact with these surfaces is well treated with the chemical. After the
treatment, the soil shall be tamped back into place. This shall be done for full depth of
the fill.

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

Treatment of Plinth/ Basement and Apron

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

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

Treatment of Soil along External Perimeter of Building

After the building is complete, the earth along the external perimeter shall be rodded at
intervals of 150 mm and to depth of 300 mm. The rod shall be moved backward and
forward parallel to the wall to break up the earth and chemical emulsion poured along the
wall @ 7.5 litres/m? of vertical surface (i.e. 7.5 x 0.3 = 2.25 litres/metre of perimeter). After
the treatment, the earth shall be tamped back into place.

Guarantee

A Guarantee of minimum 5 years shall be provided by the contractor against the
performance of the Anti-termite treatment.

Farmat No. 8-00-0004-F1 Rev. 0 Copyright EIL - All rights resenved
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5.5 Payment

6.0

6.1

6.2

6.2.1

6.2.2

6.3

6.4

7.0

7.1

This clause shall apply to Item Rate tender only.

Payment for pre-constructional anti-termite treatment shall be made on square metre (sq.m.)
basis of plinth area of the building at ground floor only.

The rate shall include supplying all materials, spray pumps, tools, tackles & other
accessories, labour, site preparation, rodding, tamping, mixing, spraying the specified
chemical emulsion at prescribed dosage, storage facilities, handling, transporting etc. all
complete as directed & specified.

ANTI-CORROSIVE LAYER
Scope

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

Materials

Sand shall be clean, dry, coarse, hard, angular, free from coatings of clay, dust and mix of
vegetable and organic matter and shall conform to 18:383 - Grade I11.

Bitumen shall be of grade VG10 conforming to IS:73.

Mixing and Laying

The bitumen shall be heated till it melts. 3% kerosene may be added if required. Sand shall
be thoroughly mixed with bitumen (8% to 10% by volume) in a mixing drum to give a
uniform mixture and shall be laid over clean and dry surface of tank foundation to line,
grade and levels as shown on the drawings and directed by the Engineer-in-Charge. Bitumen

shall not be heated beyond the specified temperature limits. The layer shall be tamped to
form hard mass of specified compacted thickness.

Payment
This clause shall apply to Item Rate tender only.

The payment shall be made on square metre (sq.m.) basis of the area covered with the
anticorrosive layer.

The rate shall include supplying all materials, tools, plants, labour, transportation, handling,
heating, mixing, laying, tamping etc. all complete as specified.

DRESSING & TRIMMING

Scope

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

Formal No. 8-00-0001-F4 Rev. 0 Copyright EIL — All rights reserved
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7.2 Procedure

7.3

30

3.1

8.2

8.2.1

8.3

2.0

9.1

9.2.1

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

Payment

This clause shall apply to Item Rate tender only.

Payment shall be made on square metre (sq.m.) basis of the actual area dressed and paved
with earth.

The rate shall include supplying all materials, labour including cleaning, dressing the ground
to required slope, spreading of earth, watering, ramming, consolidating etc. all complete as
directed.

BREAKING PILE HEADS

Scope

This specification covers procedure for breaking pile heads of RCC piles.

Procedure

Head of already cast/ driven RCC piles shall be broken after 28 days of casting up to a
length and elevation as shown on the drawing by chiseling or by approved mechanical
means taking all necessary safety precautions. Care shall be taken that pile reinforcement is
not cut or damaged during chiseling operation. All debris and loose or cracked concrete in
the pile shall be removed and disposed off within the plant boundary as per the directions of
the Engineer-in-Charge and site shall be left clean for casting of pile caps. The surface of
reinforcement bars shall be cleaned, if required by wire brushing, so that no old concrete
sticks to them.

Payment

This clause shall apply to Item Rate tender only.

Payment shall be made per pile basis for the actual number of pile heads broken.

The rate shall include supplying all tools and tackles, labour including disposal of debris,
bending the pile reinforcements for proper anchorage within the pile cap etc. all complete as
directed.

BUILDING-UF PILE HEADS

Scope

This specification covers requirements of materials and procedure for building-up of RCC
Pile Heads.

Materials

Concrete shall be of the same grade & EIL specification shall be same as that for the pile.

Format No. 8-00-0001-F1 Rev. © Copynight EIL — All rights reserved
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922  Reinforcement shall be of the same grade as that for the pile.

9.23

93

924

10.0

10.1

10.2

103

10.4

Type of cement shafl be same as that used for the pile.
Procedure

Concrete in existing piles shall be chiseled off minimum upto the lap-fength of the
reinforcements in the pile. In cases where reinforcements are longer than the concreted piles,
the top concrete of the existing piles shall be chiseled or by approved mechanical means
upto a length of 800 mm.

Concrete surface and reinforcement of pile shalt be cleaned of any dirt, grease, debris etc.
and concrete surface shall be made rough by hacking. Reinforcement shall be lapped/
welded as per the direction of the Engineer-in-Charge. Neat cement slurry shall be applied
on top surface of concrete and using approved formwork, concreting shall be done upto the
level shown on the drawing and as directed by the Engineer-in-Charge.

Payment
This clause shall apply to Item Rate tender only.

Payment shall be made on cubic metre basis for the total quantity of concrete actually
poured for achieving the tevel as shown on drawings.

The rate shalt include supply of all materials (except reinforcement which shall be paid
separately as per respective item) labour, cleaning, welding, shuttering, vibrating, finishing,
curing etc. all complete. Cutting of pile heads and excavation including backfilling shali be
paid separately as per respective item.

HARD CORE

Scope

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

Materials

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

Procedure

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

Payment

This clause shall apply to Item Rate tender only.

The hard core shall be measured on the basis of volume in cubic metres (cum.) of the

compacted hard core laid. The rate shall include all labour, materials, consolidation by
rammer/ roller, watering, dressing etc. all complete.

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved
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11.0  SAND FILLING IN PLINTH/FOUNDATIONS

11.1 For specification of sand to be used for filling, reference shall be made to EIL Specification
No. 6-68-0002.

11.2 Filling shall be carried out in layers not cxceeding 150 mm and shall be compacted
mechanically or by saturation to specified grade and level and to obtain 90% laboratory
maximum dry density or as specified in schedule of rates.

11.3  Compaction by flooding may be accepted at the discretion of the Engineer-in-Charge,
provided the required compaction is achieved.

114 The Contractor shall not commence filling in and around any work until it has been
permitted by the Engineer-in-Charge.

11.5 Payment

This clause shall apply to Ttem Rate tender only.
Payment shall be made on cubic metre (cu.m.) basis of the finished compact volume. The
rate shall include cost of sand for any compacted thickness, wastage if any, all handling,
transport for all leads, tamping, watering, flooding, dressing etc. Any brick work required
for ponding shall be paid separately under relevant item.

120 DAMP PROOF COURSE - (DPC)

12.1 All materials used for Damp Proof Course shall comply with EIL Specification No. 6-68-
0002.

12.2  The 40 mm thick Damp Proof Course shall consist of plain cement concrete of mininium
grade M20 (Nominal mix) with 10mm down aggregates.

12.3 Integral water proofing compound of approved make, conforming to 15:2645, shall be
mixed with concrete as per manufacturer’s specification.

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

12.5  Before laying, the top surface of wall shall be thoroughly clcaned and watcred. The DPC
layer of 40mm thick shall be laid, retaining the edges vertical by necessary formwork and
shall be well tamped and troweled to smooth finish. The layer shall be cured by keeping the
susface wet for 40 hours and afier it has dried, two coats of hot bitumen of grade VG190
conforming to 18:73 shall be applied over it at the rate of 1.7 kg/sqm for each coat. Over the
layer of hot bitumen, dry sharp sand shall be sprinkled evenly before hardening of top coat
of bitumen paint.

12.6 Payment

This clause shall apply to Item Rate tender only.

Payment shall be made on square metre (sq.m.) basis of the arca laid with plain cement
concrete. The rate shall be inclusive of formwork, providing and mixing Integral water
proofing compound, curing, providing and laying bitumen, supplying and spreading sand
over bitumen elc. all complete.
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ABBREVIATIONS:

AASHTO : American Association of State Highway and Transportation Officials

ASTM : American Society for Testing & Materials

CPCIA : Concrete Penetrating Corrosion Inhibiting Admixture

IS : Indian Standard

Js : Japanese Industrial Standard

QPC : Ordinary Portland Cement

PPC : Portland Pozzolana Cement

PSC : Portland Slag Cement

SRC : Sulphate Resistant Cement

STRUCTURAL STANDARDS COMMITTEE

Convenor :  Mr. Rajanji Srivastava

Members : Mr. Anurag Sinha
Mr. V.K. Panwar
Mr. Samir Das
Mr. Amitabh Kishore
Mr. Gyasuddin
Mr. Charanjit Singh (Projects)
Mr. Ravindra Kumar (Construction)
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1.0  SCOPE

2.0

21

2.2

3.0
3.1

4.0
4.1

4.2

43

This specification prescribes the requirements and test methods including performance test for
evaluating the efficiency of Bipolar Concrete Penetrating Corrosion Inhibiting Admixture
(CPCIA) for protecting steel reinforcement embedded in concrete from corrosion. Non-
concrete penetrating, Nitrite & Nitrate corrosion inhibitors are excluded from the scope.

REFERENCES

Codes

ASTM-G1, ASTM-G3, ASTM-G109, ASTM-C1202, JIS-Z-1535, AASHTO T259, 1S:2,
IS:101(Part1/Sec.5), 15:456, 15:1202, 15:1448, 15:1786, 15:9103, etc.

EIL Specifications

6-68-0001 :  General Scope
6-68-0002 :  Materials

SAMPLING

The representative samples of the material shall be drawn as per the table given below:

No. of containers {Lot) No. ofcontsz;i;;rlsi;; b(;;.e lected for

Up to 50 1
C sia0 2 i
o0 | 3 o
_ _“501-5_0_0 | o __4" -

501& Above > :

Plus | for every lot of 300 containers
TESTING REQUIREMENTS

The product shall comply with the requirements specified in Annexure-A (Short Term Tests)
and Annexure-B (Long Term Tests). Both the tests shall be conducted in an approved
laboratory.

Unless specified otherwise, all the tests under Indian tropical conditions shall be conducted at
room temperature 27 + 2°C and relative humidity at 65 £ 5 % in a well ventilated chamber
free from dust.

The contractor shall select the product from EIL approved vendor list and submit the
Manufacturer Test Certificate to the Engineer-in-Charge. Approval for usage of product shall
be given after satisfactory Short Term test results. Long Term tests are not mandatory for the
products listed in EIL approved vendor list.

If the product is not from an EIL approved vendor, both Short term as well as Long term tests
are mandatory. The contractor shall submit the Manufacturer Test Certificate to the Engineer-
n-Charge and approval for usage of product shall be given after satisfactory Short Term test
results. However, payment shall be released after the product complies with the requirements
of Long Term test results,
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50 HEALTH, SAFETY & ENVIRONMENT CONSIDERATIONS

5.1 The CPCIA shall not cause harm to applicators by mean of inhalation or skin contact. All
precautionary measures shall be prescribed by the manufacturers along with instructions of
usage. Application methodology shall be approved by the Engineer-in-Charge.

52 The waste shall be discharged in accordance with applicable Environmental laws of land.

53 CPCIA shall not degrade or damage the construction materials like concrete, aggregates, steel
reinforcement, formwork/shuttering.

6.0 PACKAGING

The product shall be supplied in air tight containers and following information shall be labeled
on each container:

a) Name of the material

b} Name of the manufacturer

c) Volume/ weight of material

dy Spectfication number

e} Batch No. or Lot No. in bar code or otherwise
f) Month and year of manufacture

g) Ingredients & method of usage

h) Instructions for safe vsage
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INHIBITING ADMIXTURE
ANNEXURE-A
SHORT TERM TESTS
NS(; Characteristics Requirements Methods of Tests
1. Appearance Brownish Liquid free from Visually
any visible restdual deposits
2. |oder | Mild Ammonical Odour By smell ]
3. Skinimitation | Noimitation - By applymg on reverse“o}_ )
the palm for 5 minutes.
4. |'Ph o '
i) Asin supplied condition i) 9.0-11.0 pH meter /
ii) 1% dilution ,w/w ii) 9.0-11.0 Standard pH paper
75 |'Specific Gravity at 27+ 2°C | 1.04-106 1S4 7T T T
6 Vlgéagl}} of the material asin 10-20 sec. o HIS:_l“{ilfﬁ:i:’mée;:TS) o
supplied condition, by Ford cup No
4 at 27 +2°C
7. Accelerated Corrosion Test, for 21
hrs.
i) Raw water without CPCIA i) Excessive corrosion spots. | Modified accelerated
. corrosion fest based
i) Raw water with CPCIA i) There shall not be more on Japanese standard
than 1-2 corrosion spots. JIS Z 1535
(Refer Appendix-I)
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ANNEXURE-B
LONG TERM TESTS
(Shall be performed in triplicate)
S. . Requirements
No Characteristics - == — - —~—-—|  Methods of Tests
: Without CPCIA | With 1% CPCIA
1. | Immersion test for 720 hrs. 40.00 mpy, max, | 2.00 mpy, max. | Immersion Test
(Rebar weight loss method ) {Rebar weight loss test)
as per ASTM G1
{Refer Appendix-II)
2. | Effect of Concrete admixture on Concrete strength in sample with Test for effect on
compressive strength CPCIA* should be 2concrete strength | compressive strength
in sample without CPCIA* by addition of CPCIA
as per IS 9103
{Refer Appendix-1II)
3. | Pelarization test by Tafel 45 mpy, max. 9 mpy, max. Electrochemical
polarization with 3.5% Sodium polarization test
Chloride, for 20 days: conducted on steel
rebars embedded in
Rate of corrosion shall be concrete as per
ASTM-G 3 & 15 9103
N - e s e ) (Refer Appendix-IV)
4. | Effect of CPCIA* on corrosion of
embedded steel rebars exposed to
chleride environments after (9
cycles (14 days wetting and 14
days drying): Leng term corrosion
Rate of corrosion shall be 25 Coulombs, 0.50 Coulembs, | test as per AST-M G109
max. max. (Refer Appendix-V)
5. | Chloride  Migration  profile AASHTO T-259
properties of concrete (for all (Refer Appendix-VI)
types of cements viz. OPC, PPC,
PSC, SRC)
i) Chloride % in concrete at 0.025%, max. Nil Chloride ion
30mm depth after 90 days. penetration
(Salt ponding test)
as per [S:456
ii) Ability to resist chloride
ion penetration
Electrical indication
a) Concrete grade M-30, 1650 Coulombs, | 1000 Coulombs, of concrete ability to
Water cement ratio: 0.45 | max. max. resist Chloride lon
Penetration (Rapid
b) Concrete grade M40, 1550 Conlombs, | 1000 Coulombs, Chloride Permeability
Water cement ratio: 0.40 | max. max. test) as per
ASTM C1202
Notes:

a) CPCIA* : The CPCIA shall be used as 1% w/w of cement or as recommended by the manufacturer
for conducting the tests mentioned in Annexure-B except Immersion test for 720 hrs. mentioned at
S.No.1 where it shall be used as 1% w/w of water or as recommended by the manufacturer.

b} Rebars conforming to ES: 1786 shall be used for testing purposes
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INHIBITING ADMIXTURE
APPENDIX-I

MODIFIED ACCELERATED CORROSION TEST
(BASED ON JAPANESE STANDARD JIS Z 1535)

TEST PROCEDURE

Attach steel test pieces conforming to 1S: 1786 (of size approx. 15mm dia and 12mm thickness drilled
from one side ¢/c to a dia of 10mm and a depth of 10 mm to hold the Aluminiuvm pipe) after thorough
cleaning to white metal by using 1000 grade grit paper and subsequently polishing with 3/0 grade and
finally with 4/0 grade grit paper to the Aluminium pipe with the help of cello tape so that it is firmly
attached. The Aluminium pipe is then slid upwards till the test piece rests in the slot provided in the
rubber cork, as shown in the figure.

Aluminium Pipe

Rubbar
Stopper

Hottle Rubber Stopper

Rubber
Slopper

Test
Piece

i E— Raw Water

®
N Plastic Cup with Corrosion inhibitor

Assembly with Corrosion Inhioitor

Pour 100 ml of tap water in both the bottles. Fill the plastic cup with 25 m] CPCIA solution as in
supplied condition. In one of the bottles place the plastic cup with the CPCIA solution so that the cup
is placed in the tap water. Allow to remain for }8 hours at ambient temperature. After 18 hrs. add
chilled water having temperature below 1.0 °C into the Aluminium pipes and allow to remain for 3 hrs.
The temperature of the chilled water in the Aluminium pipes shall be maintained at 2.0 + 0.5 °C by
frequently changing the chilled water with the help of the pipette. Observe the steel test pieces after
the experiments i.e. 18+3=21 hrs., for any corrosion spots.
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INHIBITING ADMIXTURE
APPENDIX-II
IMMERSION TEST (REBAR WEIGHT LOSS TEST)
(ASPER ASTM G 1)
TEST PROCEDURE

Take six pieces of Tor steel rebar conforming to IS: 1786 of size approx. 40 mm length and 10 mm
dia. Clean the rebar of any rust, mill scale etc., with the help of steel wire brush, till it has overall a
shining surface. Now clean all the six pieces with sclvent such as Benzene/Acetone to remove any
loose rust /dust from the surface. Dry at 100 + 2 °C for 15 minutes in an oven. Cool and take the
weights of all the six pieces and record it.

Take six transparent glass/plastic bottles of approx. 150+10 ml with air tight caps. Clean all the bottles
with tap water and then fill them with 100 m] of tap water so that the bottles are approx. three fourth
filled. In three of the six bottles, add CPCIA 1%, w/w or as recommended by the manufacturer of the
water in the bottle. Now put one cleaned and weighed rebar test piece completely immersed in
water/water + CPCIA, in all the six bottles and close the cap.

After 30 days (720 hrs.), take out all the six test pieces and put them in Clark solution {prepared by
dissolving 20 gms. of Antimony Trioxide and 50 gms of Stannous Chloride in 1000 m] of Conc.
Hydrochloric acid, S.G. 1.18) se that corrosion products are dissolved. After complete removal of
corresion products {in 5 minutes approximate), take out the test pieces and wash in running water and
finally with distilled water. Then wash the test pieces, with solvent such as Benzene/Acetone. Dry at
100 =+ 2 °C for 30 minutes in an oven. Cool and take the weights of all the six pieces and record it.

Calculate the corrosion rate in mpy, by using the formula
Corrosion rate (mpy) = 534 (W1-W2}/ DAT

Where W1-W2 is the weight loss in mg., D is the density of steel , A is the area in sq.inch and T is the
time of exposure in hrs

Glass Bottle Cleaned Rebar

with 1% {WwwW)ICPCIA

Assembly without Corrosion Inhibitor Assembly with Corrosion Inhibitor
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INHIBITING ADMIXTURE
APPENDIX-III

TEST FOR EFFECT ON COMPRESSIVE STRENGTH BY ADDITION OF CPCIA

TEST PROCEDURE

Cast three concrete blocks of size 100mm x 100mm x 100mm each without and with CPCIA 1%

(w/w) of cement or as recommended by the manufacturer, by casting the concrete of M20 grade as per
Clause 6.2.3 of IS 9103.

The above casted blocks shall be demoulded after 24 hrs. These blocks shall be moist cured for 28
days. After completion of the curing period, the blocks of each type shall be tested for compressive
strength in compression testing machine (Universal Tensile Machine) and data recorded.
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APPENDIX-IV

BRIEF QUTLINES OF ELECTROCHEMICAL POLARIZATION TEST CONDUCTED ON
STEEL REBARS EMBEDDED IN CONCRETE (AS PER ASTM G 3)

TEST PROCEDURE

Cast three concrete cylinders, of size 75mm dia and 150mm length each without and with CPCIA 1%
(w/w) of cement or as recommended by the manufacturer, by casting the concrete of M 20 grade as
per Clause 6.2.3 of IS 9103, and placement of one cleaned rebar conforming to 13:1786 of size 375mm
length and 12mm dia (preferably cleaned by pickling in Hydrochloric acid 20% (v/v) approximately,
till surface shines and washed in running water) in each block .

The above casted blocks shall be demoulded after 24 hrs. These blocks shall be moist cured for 28
days,

After completion of the curing period, the blocks shall be subjected for Polarization test for 20 days as
per ASTM G-3 and observations recorded.
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APPENDIX-V

BRIEF OUTLINES OF LONG TERM CORROSION TEST
(AS PER ASTM G 109)

TEST PROCEDURE

Three specimens each of control concrete and that of CPCIA admixed concrete (1% w/w of cement or
as recommended by the manufacturer) should be cast as per the size 280mmx150mmx115mm and
with placement of three cleaned reinforcement bars conforming to IS:1786 (preferably cleaned by
picking in Hydrochloric acid 20% (v/v) approx, tilt surface shines and washed in running water) of
size 12mm and length 375mm as per the details shown in the figure. Admixture shall be added as per
manufacturers recommended dosage. All the casted concrete samples shali be moist cured for 28 days.

Ponding of samples with 3% NaCl solution as shown in the figure to be continued and measuring of
voltage across 100 ohm resistor to be continued beginning of the second week of ponding, Calculate
the current IJ from the measured voltage and record. Also measure the corrosion potential of the bars
against reference electrode. The experiment should be continued til} the macrocell current reaches a
value of 10 pA. After the experiment break the specimens and examine the rebars for extent of
corrosion, measure the corroded area and record.

Sealad with
®pOoxXy
Anode i
3
Rebar LU

D75 Inor! In.

| 4.5 Iy

Note - All Measurements in In. (254 mm =1 In)
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APPENDIX-VI
(Sheet 1 of 2)

BRIEF OUTLINES OF RESISTANCE OF CONCRETE TO MIGRATION OF
CHLORIDE ION TEST (ASPER AASHTO T259)

Part-A : Chloride Llon Penetration (Salt Ponding Test As per 15:456)

TEST PROCEDURE

Cast three concrete blocks of size 300mmx300mmx75mm each without and with CPCIA 1% (w/w) or
as recommended by the manufacturer, by using the concrete mix as under:

8.No. | Material M30 (Kg) | M40 (Kg)
i) 53 Grade Cement 50 50
i) Coarse Sand 104 87
iii) Aggregate, passes through 20 mm and retained on 10 mesh 160 134
iv) Water (subject to 55+5 slump) 24 20
V) CPCIA 0.5* 0.5*
* ag recommended by the manufacturer with each type of cement viz, Ordinary Portland
Cement, Portland Pozzolana Cement, Portland Slag cement, Sulphate resisting Cement

AASHTO T259 test (commonly referred to as the salt ponding test) is a long-term test for measuring
the penetration of Chloride ions into concrete. Three slabs of 75 mm thick and having a surface area of
300 mm square shall be casted. These slabs are moist cared for 14 days and then stored in drying rcom
at 50 percent relative humidity for 28 days. The sides of the slabs are sealed except for bottom and top
face. After the conditioning period, a 3% NaCl solutior is ponded on the top surface for 90 days, while
the bottom face is left exposed to the drying environment (see figure below).

3% NaCl Solution v
— 13 mm
Sealed on . T
Sides Concrete Sample
75 mm

50% r.h.
atmosphere

At the end of this time (90 days) the slabs are removed from the drying environment and the Chloride
concentration of 10 mm thick slices is then determined (AASHTO T259).Two or three slices are taken
at progressive depth. The salt ponding test does provide a crude one-dimensional chloride ion ingress
profile. Test results should meet the requirements as stipulated in IS: 456,
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BRIEF OUTLINES OF RESISTANCE OF CONCRETE TO MIGRATION OF
CHLORIDE ION TEST (AS PER AASHTO T259)...... Contd.

Part-B : Electrical Indication of Concrete’s Ability to Resist Chloride Ion Penetration

(Rapid Chloride Permeability test As per ASTM C-1202)

TEST PROCEDURE

Cast three concrete cylinders of size 50 mm thick, 100 mm diameter without and with CPCIA 1%
(w/w) or as recommended by the manufacturer, by using the concrete mix as under:

S.No. | Material M3 (Kg) | M40 (Kg)
i} 53 Grade Cement 50 50
ii) Coarse Sand 104 g7
iii} Aggregate, passes through 20 mm and retained on 10 mesh 160 134
iv) Water (subject to 55£5 slump) 24 20
v) CPCIA 0.5% 0.5*
* as recommended by the manufacturer with each type of cement viz. Ordinary Portland
Cement, Portland Pozzolana Cement, Portland Slag cement, Sulphate resisting Cement

As per ASTM C-1202, water-saturated concrete specimen is subjected to a 60 V applied DC voltage
for 6 hrs. using the apparatus shown in Figure below. In one reservoir is a 3.0% NaCl sohation and in
the other reservoir is a 0.3 M NaOH solution. The total charge passed is determined and this is used to

rate

the concrete’s resistance to chloride ion penetration.

60 V Power Supply
+I =
Data logger
(records charge
passed) ’
Printer
0.3 M NaOH 3% NaCl
reservolr reservoir
Stainloss sieol Concrete sample 50 mm long. Stainless stee]
cathode 100 mm diameter, with top ancde

suface facing NeC!l solution
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1.6 GENERAL
1.1 Scope
1.1.1  This specification establishes the material specifications of reinforced cement concrete to be

1.2.1

1.3

.0

2.1

2.2

2.21

222

223

used in pile foundations. Any special requirements as shown or noted on the drawings shall
govern over the provisions of these specifications.

For specific work requirements concerning design and construction or otherwise modifying or
supplementing the provision of this specification, refer to the specific requirernents. In case of
conflict between specific requirements and provision of this specification, former shall
govern.

Definitions

Reference to Indian Standard Codes shall always mean reference to the latest issue of the
relevant standards including all its amendments up to date.

Codes

All design and construction shall be perfermed in accordance with the indian Standard Code
of Practice for Plain and Reinforced Concrete [S: 456.

MATERIALS FOR CONCRETE
General

Al materals which may be used in the Plain or Reinforced Cement concrete work shall be of
standard quality conforming to IS or equivalent and shall have IS certification mark as far as
possible unless otherwise approved by the Engineer-in-Charge. The contractor shall get all
materiais approved by Engineer-in-Charge shall have the right to determine whether all or any
of the materials offered or delivered for use in the works are acceptable. Any material brought
to site and not conforming to specification and instruction of Engineer-in-Charge shall be
rejected and the contractor shall have to remove the immediately from site at his own
expenses.

Cement
General

The cement used shall be ordinary Portland Cement or Portland slag cement conforming to IS:
455 or Portland pozzolana cement conforming to [S: 1489 or as specified and / or directed by
the Engineer-in-Charge.

Tests after Delivery

Each consignment of cement, may after delivery on the site and at the discretion of the
Engineer-in-Charge , be subjected to any ot all of tests and analysis required by the relevant
Indian Standard Specifications. Facilities for testing shall be provided by contractor at his
own cost.

Storage on the Site
The cement shall be stored in a suitable weather-tight building and in such 2 manner as to

permit easy access for proper inspection to prevent deterioration. Cement of different types
and brands shall be kept in separate storage.
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224

23

231

232

233

All accepted cement stored on the site shall be arranged in batches and used in the same order
as received from the manufacturer. The contractor shafl maintain a cement register in which
all entries shall be completed day to day showing the quantities received, date of receipt,
source of dispatch, type of cement, etc. and also the daily cement consumption on site. The
register shall be accessible to the Engineer-in-Charge for his verification.

Rejection of Cement

The Engineer-in-Charge may reject any cement as a result of any tests thereof,
notwithstanding the manufacturer’s certificate. He may also reject cement which has
deteriorated owing to inadequate protection from moisture or due o intrusion of foreign
matter or other causes. Any cement which is considered defective by the Engineer-in-Charge
shall not be used, and shall be promptly removed from the site of the work by the contractor at
his own expense.

Aggregates for Concrete
General

Coarse and fine aggregates for concrete shall conform in all respect to 1S: 383, "Specification
for Coarse and Fine Aggregates from Natural Sources for Concrete”. Aggregates shall be
obtained from a source known to produce those satisfactory for concrete. Aggregates shall
consist of naturally occurring sand and pravel or stone, crushed or uncrushed, or a
combination thereof They shall be chemically inert, hard, strong, dense, durable, clean and
free from veins, adherent coatings and shall be of limited porosity.

Flaky and elongated pieces shall not be used.

The source of aggregates shall be approved by the Eagineer-in-Charge and shall not be
changed during the course of the job without his approval. Rejected apgregates shall be
removed from the work site by the contractor at his own expense.

Deleterious Materials

Aggregates shall not contain any harmful materials such as iron pyrites, ceal, mica, shale or
similar laminated materials, clay, alkali, soft fragments, sea shells, organic impurities etc. in
such quantities as to affect the strength or durability of the concrete. In addition to the above,
for reinforced concrete, any material which might cause comosion of the reinforcement and
aggregates which are chemically reactive with the alkalies of cement shall not be used.

The maximum quantities of deleterious materials in the agpregates, as determined in
accordance with 1S; 2386 (part-II} "Methods of Test for Aggregates for Concrete" shall not
exceed the limits given in Table — [ of IS; 383.

The sum of the percentages of all deleterious materials shall not exceed five. Deleterious
materials also include material passing 75 micron IS sieve.

Coarse Aggregates
Coarse aggregate is aggregate most of which is retained on 4.75mm IS sieve. These may be

obtained from crushed or uncrushed pravel or stone as per CL.2.3.1 and may be supplied as
single sized or graded aggregates given in Table —II of IS: 383.
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2.34 Fine Aggregates

Fine aggregate is aggregate most of which passes 4.75mm IS Sieve but not more than 10%
pass through 150micron IS Sieve. These shall comply with the requirements of grading zones
I, Il and III and given in Table — Il of 1S: 383. Fine aggregate conforming to grading zone IV
shall not be normally used in reinforced concrete unless tests have been made by the
contractor to ascertain the suitability of the proposed mix proportions and approved by the
Engincer-in-charge.

Fine aggregate shall consist of sand resulting from natural disintegration of rock and which

has been deposited by streams or glacial agencies, or crushed stone sand or crushed pgravel
sand.

Sampling and Testing

In case of doubt the Engineer-in-Charge may require the contractor to carry out tests, at the
contractor's expease in accordance with.

IS: 516 — Method of Tests for Strengths of Concrete; and

IS: 2386 — Method of Tests for Aggregates for Concrete.

Storage of Aggregates

The contractor shall at all times maintain at the site of work such quantities of aggregate as are
considered by the Engineer-in-Charge to be sufficient to ensure continuity of work

Each type and grade of aggregate shall be stored separately on hard firm ground having
sufficient slope to provide adequate drainage to rain water.

Any aggregate delivered to site in a wet condition or becoming wet at site due to rain shall be
kept in storage for at least 24 hrs. to obtain adequate drainage, before it is used for concreting,
or the water content of mix must be suitably adjusted as directed by Engineer-in-Charge.

Water

Water used for concrete shall be clear and free from injurious amounts of 0il, Acid Alkali,
Organic matters ot other hanmful substances in such amount that may impair the strength or
durability of structure. Potable water shall generally be considered satisfactory for mixing and
curing concrete.

The Engineer-in-Charge may require the coniractor to prove at latter's expense, that the
concrete mixed with water proposed to be used should not have a compressive strength, lower
than 90% of the strength of concrete mixed with distilled water.

The Engineer-in-Charge may require the contractor to get the water tested from an approved
laboratory at his own expenses and in case the water contains any sugar or excess of acid,
alkali, any injurious salts etc. the Engineer-in-Charge may refuse to permit its use.
ADMIXTURES

Admixtures such as CICO grade [ or puddlo or equivalent may be used in concrete only with
the approvat of Engineer-in-Charge.
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4.0 REINFORCEMENT

4.1 Hard-Drawn Steel wire Fabric

4.1.1 When specified on the drawings, hard-drawn steel wire fabric shall be used conforming to IS:
1556; it shall be of an approved type and of the weights and dimensions shown on the
drawing,

4.2 High Yield Deformed Steel Reinforcement

42.1 Cold twisted high yield deformed steel bars, shall conform to IS; 1786.

4.3 Other Bars & Sections

43.1 Any other type of reinforcement bars specified on the drawings shall conform to its respective
Indian Standard specification. Medium tensile steel bars when specified on the drawings shall
conform to IS; 432,

4.4 Welding

4.4.1 Field welding of reinforcing bars will not be permitted without the written consent of the
engineer-in-charge. Where welding is permitted it must be at staggered locations. Tests shall
be made to prove that the joints are of the full strength of bars connected. Welding of
reinforcement shall be done in accordance with the recommendation of IS: 2751.

4.5 Storage

4.5.1 The steel reinforcement shall be stored in such a way as to avoid distortion and to prevent
deterioration and corrosion.

4.6 Other Specifications

4.6.1 General construction details and workmanship relative to reinforcement including bats bonds,
lap splices and installation shall be in accordance with 1S: 2502 - Code of Practice for
Bonding and Fixing of Bars for concrete reinforcement, as well as the detailing of
reinforcement given in IS:456.

46,2 Hot bending of bars shall not be allowed.

4.6.3 The number sizes, shape and position of all the reinforcement shall, unless otherwise directed
or authorized by the Engineer-in-Charge, be strictly in accordance with the drawings. The
reinforcement shall be adequately secured and held in position by metal chairs and spacers.
Ties of inter-sections shall be made with 18 SWG soft black annealed binding wire.

4.64 The contractor must obtain the approval of the Engineer-in-Charge for the reinforcement
placed, before any concrete is placed in the forms. The reinforcement of this time shall be free
from loose rust or scale or other coatings that will des troy or reduce bond.

46.5 Concrete spacer blocks of the same strength as parent concrete shall be used to ensure correct
cover to the reinforcement. This clear cover shall be as shown on the drawings or ag per
instructions of the Engineer-in-Charge.

4.6.6 All the reinforcing bars shall be so tied as to form a rigid cage to prevent displacement before

or during concreting.
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1.0 SCOPE

1.1 This standard specification covers the construction and installation of load bearing reinforced
concrete bored cast-in-situ piles.

1.2 For specific work requirements concerning construction or otherwise modifying or
supplementing the provisions of this specification, reference may be made to ‘Specific
Requirements’. In case of any conflict between requirements set forth in ‘Specific
Requirements' and the provisions of this specification, the ‘Specific Requirements’ shall
govern.

2.0 CODES

2.1 15:2911 (Part I’Sec.2} - Indian Standard Code of Practice for Design and Construction of pile
foundations for Bored Cast-in-Situ Piles, shall be referred to in conjunction with these
specifications during the entire design, construction and installation work.

2.2 Reference to any code shall always mean reference to the latest revised edition of the code
including all its amendments upto date, unless otherwise specified. In the event of any

conflict between the requirements of this specification and these of the referred codes, the
former shall govem.

3.0 MATERIALS

31 All materials, viz. cement, steel, aggregates, water etc. which are to be used in the
construction work, shall conform to EIl. Standard Specification for Reinforced Concrete
Piles No. 6-74-006.

3.2 Concrete

321 Methods of the manufacture of cement concrete shall in general, be in accordance with
IS:2911 (Part I/Sec.2) and as per following clauses.

3.22  The grade of concrete shall be M-25 with a minimum cement content of 400 kg/m?®,
3.23 Slump of Concrete

Siump of concrete shall range between 150 to 180 mm depending on the manner of
concreting. The table below gives the general guidance:

PILING [OLUMP {in mm) TYPICAL CONDITIONS OF USE
Min. Max.

A 100 180 Poured into water-free unlined bore having widely
spaced reinforcement, Where reinforcement is not
spaced widely enough, cut-off level of pile is within
the casing and diameter of pile is less than or equal to
600mm, higher order of slump within this range may
be used.

B. 150 180 Where concrete is to be placed under water or drilling
mud, by tremie or by placer.

4.0 DESIGN CONSIDERATIONS

4.1 Structural Design
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4.2

421
422
423
424
425

426
5.0

51

5.2

53

54

55

The piles shall have necessary structural strength to transmit the loads imposed on it, to soil.
Relevant parts of IS:2911 (Part 1/Sec.2) and specific requirements shall be considered to
apply for assessing the structral capacity of piles.

Reinforcement

The minimum longitudinal reinforcement shall be 8.4% of the cross sectional area of the
pile.

Ciear cover to the main reinforcement shall be 50mm. This shall be increased to 75mm in
case of aggressive soils and ground water conditions.

The vertical reinforcement shall project 40 times its diameter above the cut-off level.

The minimum clear distance between the two adjacent main reinforcement bars should
normally be 100mm for the fuli depth of cage. The bars shall be so placed as not to impede
the placing of concrete.

The lateral ties in the reinforcing cage shall be preferably spaced not closer than 150 mm
centre io centre,

The minimum diameter of the lateral ties shall be 8mm.
EQUIPMENT & ACCESSORIES

The equipment and accessories for installation of bored cast-in-situ piles shall be selected
giving due consideration to the subsoil conditions and the methed of installation etc. These
shall be of standard type and shall have the approval of the Engineer-in-Charge.

The capacity of the rig shall be adequate 5o as to reach the desired depth.

Provision shall be kept for chiselling within the borechole in case of any underground
obstruction/hard strata. However, chiselling shall be carmried out only with the approval of
Engineer-in-Charge,

In case pile is required to be socketted in medium or good quality rock strata, the equipment
mobilized shall have adequate capability to do so upto the required socket length. For the
purpose of classification of rock for the determination of length of socketting, pilot drill
heles shall be carried out in the areas to be piled.

Pilot drill holes shail be of Nx or Bx size as per specific requirements. Rock drilling shall be
carried out using double tube core barrel. Drilling and storing of rock cores shall conform to
relevant IS codes. Rock quality shall be classified as under depending upon the RQD.

ROQD (%) ROCK QUALITY
<25 Poor

25t0 75 Medium

>75 Good
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6.0 PILING INSTALLATION

6.1 Control of Alignment

6.1.1 The piles shall be installed as accurately as possible as per the designs and drawings. The
permissible positional deviations shall be governed by IS: 2911 (Part I/ Sec.2). In case of
piles deviating beyond such pemmissible limits, the piles shall be replaced or supplemented
by additional piles, as directed by Engineer-in-Charge.

6.2 Boring

6.2.1  The boring shall be done by one of the following methods:
{a) Direct mud circulation
(b) Reverse mud circulation
(c) Bailer bentonite.
(d) Hydraulic auger bentonite
The actual method of construction to be followed shall be as per specific requirements.

622  In very soft soil a permanent liner shall be installed to ensure stability of borehole. A liner
shall be used to protect the green concrete where a high hydrostatic pressure exists in the
subsoil or where an underground flow of water exists and which is likely to damage the

concrete on withdrawal of casing.

6.2.3  Use of temporary liner only in lieu of bentonite to stabilise sides of boreholes shall not be
permitted.

6.24  Properties of bentonite used and quality control shall be as per IS:2911 (Part /Sec.2).

6.3 Concreting of Piles

6.3.1 Reinforcement

6.3.1.1 The reinforcements shall be made into cages sufficiently rigid to withstand handling without
damage. In case the reinforcement cage is made up of more than one segment, the same shall
be assembled by providing necessary laps preferably by welding.

6.3.1.2 Stirrups to the main bars shall be tack welded.

6.3.1.3 Care shall be taken to ensure that the reinforcement bars do not come closer while the cage is
lowered down the hole.

6.3.1.4 Proper cover and central placement of the reinforcement shall be ensured by use of suitable
concrete spacers or rollers, cast specifically for the purpose.

6.3.2  Concreting
6.3.2.1 Concreting shall not be commenced until the Engineer-in-Charge satisfies himself that at

final borchole depth the soil is not weaker than that taken as the basis for pile design. If
necessary, SPT or similar test shall be conducted to ensure the above.
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6.3.2.2

6323

63.2.4

6325

63.2.6

7.0

7.1

8.0

8.1

Borehole bottom shall be thoroughly cleaned to make it free from sludge or any foreign
matter before lowering the reinforcement cage. The full length of reinforcement cage shall
be in position before start of concreting.

Concreting shall be done by tremie method. The operation of tremie concreting shall be
governed by IS: 2911 (Part F'Sec.2).

The concrete placing shall not proceed if specific gravity of fluid near about the bottom of
borehole exceeds 1.2. Determination of the specific gravity of the drilling mud from the base
of the borehole shal! be carried out by taking samples of fluid by suitable slurry sampler
approved by the Engineer-in-Charge, in first few piles and at a suitable interval of piles
thereafter and the results recorded. Control of consistency of drilling mud shall be carried out
throughout boring as well as concreting operations.

Care shall be exercised to preserve correct cover and alignment of reinforcements and avoid
any damage to it throughout the complete operation of placing the concrete.

The top of the pile shall be brought up above the cut off level minimum by 0.75 m so as to
permit removat of all laitance and weak concrete before capping and to ensure good and
sound concrete at the cut-off level for proper embedment into the pile cap. Any defective
concrete in the head of the completed piles shall be cut-away and made good with new
concrete.

DEFECTIVE PILES

Defective piles shall be removed or left in place, as judged convenient by the Engineer-in-
Charge, without affecting the performance of adjacent piles or capping above and additional
piles shall be provided to replace them.

RECORDING OF DATA

A competent supervisor shall be present to record the pecessary information during the
installation of piles. The data to be recorded shall include:

a) The dimensions of the piles, including the reinforcement detail and the mark of the
pile.

b) The boring method employed.

) The type of soil/rock in which pile is terminated.

d) The depth bored.

] The depth of water table.

f) When drilling mud is used, the specific gravity of the fresh supply and

contaminated mud in the borehole before concreting is taken up, in case of first few
piles and subsequently at suitable interval of piles.

2 The time taken for concreting.
h) The cui-off level/working level, and
i} The consumption of concrete and cement.
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b)) Any other important observations,

8.2 Typical data sheets of recording piling data shall be as given in Appendix - D of IS:2911
(Part I/Sec.2).

83 Any deviation from the designed location, alignment or load carrying capacity of any pile
shall be noted and promptly reported to the Engineer-in-Charge.
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CONN CONNECTION PE PLAIN END
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Abbreviations:

AS Alloy Steel

Ccs Carbon Steel

LTCS Low Temperature Carbon Steel

MS Mild Steel

58 Stainless Steel

Gl Galvanized Iron

DFT Dry Film Thickness

WFT Wet Film Thickness

DM De-mineralized

ID Internal Diameter

Ob QOutside Diameter

NB Nominal Bore

RCC Reinforced Cement Concrete

IRN Inspection Release Note

RH Relative Humidity
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1.0

1.1

.0

2.1

2.2

2.2.1

GENERAL

These technical specifications shall be applicable for the work covered by the contract, and
without prejudice to the provisions of various codes of practice, standard specifications etc. It
is understood that contractor shall carry out the work in all respects with the best quality of
materials and workmanship and in accordance with the best engineering practice and
instructions of Engineer-In-Charge.

Wherever it is stated in the specification that a specific material is to be supplied or a specific
work is to be done, it shall be deemed that the same shall be supplied or carried out by the
contractor.

Any deviation from this standard without written deviation permit from appropriate authority
will result in rejection of job.

SCOPE

Scope of work covered in the specification shall include, without being limited to the
following.

This specification defines the requirements for surface preparation, selection and application
of primers and paints on external surfaces of equipment, vessels, machinery, piping, ducts,
steel structures, external & internal protection of storage tanks for all services, MS Chimney
without Refractory lining and Flare lines etc. The items listed in the heading of tables of
paint systems is indicative only, however, the contractor is fully responsible for carrying out
all the necessary painting, coating and lining on external and internal surfaces as per the
tender requirement.

Extent of Work
The following surfaces and materials shall require shop, pre-erection and field painting:
a, All uninsulated C.S. & A.S. equipment like columns, vessels, draums, storage

tanks(both external & internal surfaces), heat exchangers, pumps, compressors,
electrical panels and motors eic.

b. All uninsulated carbon and low alloy piping, fittings and valves (including painting
of identification marks), furnace ducts and stacks.

<. All items contained in a package unit as necessary.

d. All structural steel work, pipe, structural steel supports, walkways, handrails,

ladders, platforms etc.

e. Flare lines, external surfaces of MS chimney with or without refractory lining and
internal surfaces of MS chimney without refractory lining.

f. Identification colour bands on all piping as required including insulated aluminium
clad, galvanised, SS and nonferrous piping.

g Identification lettering/ numbering on all painted surfaces of equipment/piping
insulated aluminium clad, galvanized, SS and non-ferrous piping

Format No. 8-00-0001-F1 Rev. 0 ' Copyright EIL — All rights reserved
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h. Marking / identification signs on painted surfaces of equipment/piping including
hazardous service.
i Supply of all primers, paints and all other materials required for painting (other

222

23

231

24

25

than Owner supplied materials)

J- Over insulation surface of equipments and pipes wherever required.

k. Painting under insulation for carbon steel, alloy steel and stainless steel as
specified.

L Painting of pre-erection/fabrication and Shop primer.

m. Repair work of damaged pre-erection/ fabrication and shop primer and weld joints

in the field/site before and after erection as required.

n, All CS Piping, equipments, storage tanks and internal surfaces of RCC tanks in
ETP plant.

The following surfaces and materials shall not require painting in general. However, if there
is any specific requirement by the owner, the same shall be painted as per the relevant
specifications:

a. Uninsulated austenitic stainless steel.
b. Plastic and/or plastic coated materials
c. Non-ferrous materials like aluminum.,
Documents

The contractor shall perform the work in accordance with the following documents issued to
him for execution of work,

a. Bill of quantities for piping, equipment, machinery and structures etc.
b. Piping Line List.
C. Painting specifications including special civil defence requirements.

Unless otherwise instructed, final painting on pre-erection/ shop primed pipes and
equipmenis shall be painted in the field, only after the mechanical completion, testing on
systems are completed as well as after completion of steam purging wherever required.

Changes and deviations required for any specific job due to clients requirement or otherwise
shall be referred to EIL for deviation permit.
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3.0

3.1

32

321

322
323

324

33

34

4.0

4.1

REFERENCE CODES & STANDARDS

Without prejudice to the provision of Clause 1.1 above and the detailed specifications of the
contract, latest editions of the following codes and standards are applicable for the work
covered by this contract.

IS-5 : Colour coding.

RAL DUTCH : International Standard for colour shade (Dutch Standard)

1s-101 : Methods of test for ready mixed paints and enamels.

18-2379 : Indian Standard for Pipe line identification-colour code.

ASTM-Vol 6.01 & 6.03:  American standard test methods for Paints and Coatings.

ANSIA 13.1 : Scheme for identification of piping systems: American National
Standards Institution.

Surface Preparation Standards

The latest editions of any of the following standards shall be followed for surface
preparation:

ISO 8501-1/ 8IS-05 59 00: ISO standard for Preparation of steel substrates before
application of paints and related products. This standard contains photographs of the various
standards on four different degrees of rusted steel and as such is preferable for inspection
purpose by the Engineer-In-Charge.

Steel Structures Painting Council, U.S.A. (Surface Preparation Specifications (SSPC-SP).
National Association of Corrosion Engineers, U.S.A., (NACE).

Various International Standards equivalent to Swedish Standard for surface preparations are
given in Table-I.

The contractor shall arrange, at his own cost, to keep a set of latest edition of above standards
and codes at site.

The paint manufacturer's instructions shall be followed as far as practicable at all times for
best results. Particular attention shall be paid to the following:

a. Instructions for storage to avoid exposure as well as extremes of temperature.

b. Surface preparation prior to painting shall be followed as per Table 8.0 to 17.0 of
this standard shall be followed.

c. Mixing and thinning.

d. Application of paints and recommended limit on time intervals in between coats.

EQUIPMENT

All tools, brushes, rollers, spray guns, blast material, hand power tools for cleaning and all
equipments, scaffolding materials, shot & grit blasting equipments & air compressors etc.
required to be used shall be suitable for the work and all in good order and shall be arranged
by the contractor at site and in sufficient quantity. The manufacturer’s test certificates / data
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4.2

5.0

5.1

5.1.2

5.1.3

514

5.1.5

sheets for all the above items shall be reviewed by Engineer-in-charge at site before start of
work.

Mechanical mixer shall be used for paint mixing operations in case of two pack systems
except that the Engineer-In-Charge may allow the hand mixing of small quantities at his
discretion in case of specific requirement for touch up work only.

SURFACE PREPARATION, SHOP PRIMER COATING APPLICATION & REPAIR
AND DOCUMENTATION

General

In order to achieve the maximom durability, one or more of following methods of surface
preparation shall be followed, depending on condition of surface to be painted and as
instructed by Engineer-In-Charge. Adhesion of the paint film to surface depends largely on
the degree of cleanliness of the metal surface. Proper surface preparation contributes more to
the success of the paint protective system.

a Mannual or hand tool cleaning,
b. Mechanical or power tool cleaning.
C. Blast cleaning.

Mill scale, rust, rust scale and foreign matter shall be removed fully to ensure that a clean
and dry surface is obtained. Unless otherwise specified, surface preparation shall be done as
per provisions of relevant tables given elsewhere in this specification The minimum
acceptable standard in case of manual or hand tool cleaning shall be St. 2 or equivalent, in
case of mechanical or power tool cleaning it shall be St. 3 or equivalent, in case of blast
cleaning it shall be Sa 2-1/2 as per Swedish Standard SIS-055900(}atest edition) or SSPC-SP
or ISO 8501-01.Blast cleaning shall be Sa 3 as per Swedish Standard in case of highly
CorTosive environment.

Remove all other contaminants, oil, grease etc. by use of an aromatic solvent prior to surface
cleaning. . :

Blast cleaning shall not be performed where dust.can contaminate surfaces undergoing such
cleaning or during humid weather conditions having humidity exceed 85%. Incase of internal
coating of storage tanks, De-humidifiers shall be used to control the humidity levels during
rainy season, if painting is to be carried out during the no rain days in case of exigency of
project schedule with prior permission of Engineer-in-charge of OWNER/EIL

Irrespective of the method of surface preparation, the first coat of primer must be applied by
airless spray/ air assisted conventional spray if recommended by the paint manufacturer on
dry surface. This should be dene immediately and in any case within 4 hours of cleaning of
surface. However, at times of unfavorable weather conditions, the Engineer-In-Charge shall
have the liberty to control the time period, at his sole discretion and/or to insist on re-
cleaning, as may be required, before primer application is taken up. In general, during
unfavorable weather conditions, blasting and painting shall be avoided as far as practicable.

The external surface of R.C.C. chimney to be painted shall be dry and clean. Any loose
particle of sand, cement, aggregate etc. shall be removed by scrubbing with soft wire brush.
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5.2

5.2.1

522

523

Acid etching with 10-15% HCL solution for about 15 minutes shall be carried and surface
must be thoroughly washed with water to remove acid & loose particles and then dried
completely before application of paint.

Procedure of Surface Preparation :
Air Blast Cleaning with abrasives

The surfaces shall be blast cleaned using one of the abrasives like copper slag, Al;0s
particles, chilled cast iron or malleable iron and steel at pressure of Tkgfem® at a appropriate
distance and angle depending of nozzle size maintaining constant velocity and pressure.
Chilled cast iron, malleable iron and steel shall be in the form of shot or grit of size with
appropriate size of G42 grade (maximum) and $250 grade size of steel shots (maximum) to
obtain a desired surface profile of 35-50 microns trough to peak or specified profile in case
of steel and malleable iron . The combination of steel grits and shots shall be normally in the
ratio of 3 : 1. The quality of abrasives shall be free from contaminants and impurities and
shall meet the requirements of SSPC AB). Compressed air shall be free from moisture and
oil. The blasting nozzles should be venturi style with tungsten carbide or boron carbide as
the materials for liners. Nozzles orifice may vary from 3/16” to %”. On completion of
blasting operation, the blasted surface shall be clean and free from any scale or rust and must
show a grey white metallic luster. Primer/first coat of paint shall be applied within 4 hours of
surface preparation. Blast cleaning shall not be done outdoors in bad weather without
adequate protection or when there is dew on the metal, which is to be cleaned. Surface
profile shall be uniform to provide good key to the paint adhesion (i.e. 35 to 50 microns ). If
possible vacuum collector shall be installed for collecting the abrasives and recycling.

Mechanical or Power Tool Cleaning

Power tool cleaning shall be done by mechanical striking tools, chipping hammers, grinding
wheels or rotating steel wire- brushes. Excessive burnish of surface shall be avoided as it
can reduce paint adhesion. On completion of cleaning, the detached rust mill scale etc. shall
be removed by clean rags and /or washed by water or steam and thoroughly dried with
compressed air jet before application of paint.

Manual or hand tool cleaning

Manual or hand tool cleaning is used only where safety problems limit the application of
other surface preparation procedure and hence does not appear in the tables of paint systems.

Hand tool cleaning normally consists of the following:

a. Hand de-scaling and/or hammering
b. Hand scraping
c Hand wire brushing

Rust, mill scale spatters, old coatings and other foreign matter, shall be removed by
hammering, scrapping tools, emery paper cleaning, wire brushing or combination of the
above methods. On completion of cleaning, loose material shall be removed from the surface
by clean rags and the surface shall be bushed, swept, dusted and blow off with compressed

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL = Al rights reserved




SSHTTRS g ENGINEFRS STANDARD SPECIFICATION  STANDARD SPECIFIGATION
@%@me FOR 6-44-0004 Rev. 3

SHOP & FIELD PAINTING Page 9 of 48

53

54

5.5

5.6

5.7

5.71

572

5.7.3

5.7.4

575

air/steam to remove all loose matter. Finally the surface may be washed with water and dried
for effective cleaning.

Non-Compatible shop coat primer

The paint system followed for Shop coating of structures/equipments etc., shall be mentioned
in IRN. The compatibility of finishing coat should be confirmed from the paint manufacturer.
In the event of use of primer such as zinc Rich epoxy, inorganic zinc silicate etc. as shop
coat, the paint system shall depend on condition of shop coat. If the shop coat is in
satisfactory condition showing no major defect, the shop coat shall not be removed. The
touch up primer and finishing coat(s) shall be identified for application by Engineer-in-
Charge.

Shop coated (coated with Primer & finishing coat) equipment should not be repainted unless
paint is damaged. Repair shall be carried out as per Table 7.2 of paint systems depending
upon compatibility of paint.

Shop primed equipment and surfaces will only be 'spot cleaned' in damaged areas by means
of power tool brush cleaning or hand tool cleaning and then spot primed before applying one
coat of field primer unless otherwise specified. If shop primer is not compatible with field
primer then shop coated primer should be completely removed before application of selected
paint system for particular environment.

For Package units/equipment, shop primer should be as per the paint system given in this
specification. However, manufacturer’s standard can be followed after review.,

Coating Procedure and Application

Surface shall not be coated in rain, wind or in environment where injurious airborne elements
exists, when the steel surface temperature is less than 5°F above dew point when the relative
humidity is greater than 85% or when the temperature is below 40°F and when the
ambient/substrate temp is below the paint manufacturer’s recommended temperature of
application and curing. Desiccant type De-humidifier equipment shall be used to control RH
and Dew point. The paint application shall not be done when the wind speed exceeds 20KM
per hour,

Blast cleaned surface shall be coated with one complete application of primer as soon as
practicable but in no case later than 4 hrs the same day.

To the maximum extent practicable, each coat of material shall be applied as a continuous
film uniform thickness free of probes. Any spots or areas missed in application shall be
recoated and permitted to dry before the next coat is applied. Applied paint should have the
desired wet film thickness.

Each coat shall be in proper state of cure or dryness before the application of succeeding
coat. Material shall be considered dry for recoating when an additional coat can be applied
without the development of any detrimental film irregularities, such as lifiing or loss of
adhesion of the under coat. Manufacturer instruction shall be followed for inter coat interval.

When the successive coat of the same colour have been specified, alternate coat shall be
tinted, when practical, sufficiently to produce enough contrast to indicate complete coverage
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of the surface. The tinting material shall be compatible with the material and not detrimental
to its service life and shall be recommended by the original paint manufacturer.

57.6  Air spray application shall be in accordance with the following:

a.

C.

The equipment used shall be suitable for the intended purpose, shall be capable of
properly atomizing the paint to be applied, and shall be equipped with suitable
pressure regulators and gauges. The air caps, nozzles, and needles shall be those
recommended by the manufacturer of the equipment for the material being sprayed.
The equipment shall be kept in satisfactory condition to permit proper paint
application.

Traps or separators shall be provided to remove il and condensed water from the
air. These traps or separators must be of adequate size and must be drained
petiodically during operations. The air from the spray gun impinging against the
surface shall show no condensed water or oil.

Ingredients shall be kept properly mixed in the spray pots or containers
during application by continuous mechanical agitation,

The pressure on the material in the pot and of the air at the gun shall be adjusted for
optimum spraying effectiveness. The pressure on the material in the pot shall be
adjusted when necessary for changes in elevation of the gun above the pot. The
atomizing air pressure at the gun shall be high enough to properly atomize the paint
but not so high as to cause excessive fogging of paint, excessive evaporation of
solvent, or less by over spray

Spray equipment shall be kept sufficiently clean so that dirt, dried paint, and other
foreign materials are not deposited in the paint film.

Any solvents left in the equipment shall be completely removed before applying
paint to the surface being painted.

Paint shall be applied in a uniform layer, with overlapping at the edge of the spray
pattern. The spray patterns shall be adjusted so that the paint is deposited
uniformly. During application, the gun shall be held perpendicular to the surface
and at a distance which will ensure that a wet layer of paint is deposited on the
surface. The trigger of the gun should be released at the end of each stroke.

All runs and sags shall be brushed out immediately or the paint shall be removed
and the surface repainted.

Areas inaccessible to the spray gun shall be painted by brush; if not accessible by
brush, daubers or sheepskins shall be used.

All nameplates, manufacturer’s identification tags, machined surfaces, instrument
glass, finished flange faces, control valve items and similar items shall be masked
to prohibit coating deposition. If these surfaces are coated, the component shall be
cleaned and resorted to its original condition.

Edges of structural shapes and irregular coated surfaces shall be coated first and an
extra pass made later.
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k. If spray gun shows choking, immediately de-choking procedure shall be followed.
5.7.7  Airless spray application shall be in accordance with the following procedure: as per stesl

5.7.8

379

5.7.10

structure paint Manual Vol.1 & Vol.2 by SSPC, USA, Air less spray relies on hydraulic
pressure rather than air atomization to produce the desired spray. An air compressor or
electric motor is sued to operate a pump to produce pressures of 1000 to 6000 psi. paint is
delivered to the spray gun at this pressure through a single hose within the gun, a single paint
stream is divided into separate streams, which are forced through a small orifice resulting in
automization of paint without the use of air. This results in more rapid coverage with less
over spray. Airless spray usually is faster, cleaner, more economical and easier to use than
conventional air spray.

Airless spray equipment is mounted on wheels, and paint is aspirated in a hose that sucks
paint from any container, including drums. The unit shall have in built agitator that keep the
paint uniformly mixed during the spraying. The unit shall consist of in built strainer. Usually
very small quantity of thinning is required before spray. In case of high build epoxy coating
(two pack). 30:1 pump ratio and 0.020-0.023" tip size will provide a good spray pattern.
Ideally fluid hoses should not be less than 3/8” ]D and not longer than 50 ft to obtain
optimum results.

In case of gun choking, de-choking steps shall be followed immediately.

Brush application of paint shall be in accordance with the following:

a. Brushes shall be of a style and quality that will enable proper application of paint.
b. Round or oval brushes are most suitable for rivets, bolts, irregular surface, and

rough or pitted steel. Wide flat brushes are suitable for large flat areas, but they
shall not have width over five inches.

C. Paint shall be applied into all corners.

d. Any runs or sags shall be brushed out.

e. There shall be a minimum of brush marks left in the applied paint.

f. Surfaces not accessible to brushes shall be painted by spray, daubers, or sheepskin.

Manual application by sling (where 6 O° clock position of pipe is not approachable)

A canvas strip (alternatively a tinplate strip) about 450 mm wide and 1.5m long is hold under
the pipe by two men holding this sling move it up and down and walk slowly forward while
fresh coating is poured on the pipe and they manipulate the sling so that an even coating is
obtained all round the bottom. This work shall be done very carefully and by experienced
personnel. There shall not be any formation of “Whiskers” and holes in the coating. The
coating film shall be inspected by mirror.

For each coat the painter should know the WFT corresponding to the specified DFT and
standardize the paint application technique to achieve the desired WFT. This has to be
ensured in the qualification trial.
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5.8

5.8.1

5.82

5.83

5.84

59

5.9.1

582

5.10

5.10.1

5.10.2

5.10.3

5.10.4

Drying of coated surfaces

No coat shall be applied until the preceding coat has dried. The material shall be considered
dry for re-coating when another coat can be applied without the development of any film
irregularities such as lifting or loss of adhesion of undercoats. Drying time of the applied
coat should not exceed maximum specified for it as a first coat; if it exceeds the paint
material has possibly deteriorated or maxing is faulty.

No paint shall be force dried under conditions which will cause checking, wrinkling,
blistering formation of pores, or detrimentally affect the conditions of the paint.

No drier shall be added to a paint on the job unless specifically called for in the
manufacturer’s specification for the paint.

Paint shall be protected from rain, condensation, contamination, snow and freezing until dry
to the fullest extent practicable.

Repair of damaged paint surface
Where paint has been damaged in handling and in transportation, the repair of damaged
coating of pre-erection / fabrication and Shop primer shall be done as given below and as per

the Table 7.2 of this specification.

Repair of damaged inorganic zinc silicate primer after erection / welding in the design
temperature of -90°C to 550°C.

Surface Preparation: Quickly remove the primer from damaged area by mechanical scraping
and emery paper conforming to SSPC-8P-3 to expose the white metal. Blast clean the
surface, if possible. Feather the primed surface over the intact adjacent surface surrounding
the damaged area by emery paper.

Primer coating: One coat of F-9 shall be applied wherever damaged was observed on pre-
erection pre fabrication / shop primer of inorganic zinc silicate coating (F-9). F-9 shall not
be applied if damaged area is not more than 5x5cm. .

Paint Application

Shop priming/pre-erection priming with F9 or F12 shall be done only on blasted surface
(SSPC-SP-10)

Shop priming/ pre-erection priming with F9 or F12 shall be done only with airless spray.

For large flat surface field painting shall be done by airless spray otherwise brush can be
used.

Assessment of painting requirement

The paint system to be applied for a specific job shall be arrived at sequentially as given
below:

- Identify the environment from area classification details and chose the appropriate table.

Farmat No. 8-00-0001-F1 Rev. 0 Copyright Elly— Al rights reserved
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5.11

5.11.1

5112

5113

5.11.4

5.1L5

5.11.6

5.11.7

- Identify the design temperature from the technical documents

- Identify the specific field paint system and surface preparation requirement from the above
identified table and temperature range.

- Identify the shop priming requirement from Table 7.1 based on compatibility of the above
paint system.

- Identify the need of repair of shop primer and execute as per Table 7.2.
Documentation
A written quality plan with procedure for qualification trials and for the actual work.

Daily progress report with details of weather conditions, particutar of applications, no of
coats and type of materials applied, anomalies, progress of work versus program.

Results of measurement of temperatures relative humidity, surface profile, film thickness,
holiday detection, adhesion tests with signature of appropriate authority.

Particulars of surface preparation and paint application during trials and during the work.
Details of non-compliance, rejects and repairs.
Type of testing equipments and calibration.

Code and batch numbers of paint materials used.
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TABLE-1 (FOR CLATUSE 5.0)
SURFACE PREPARATION STANDARDS
VARIOUS INTERNATIONAL STANDARDS
S})‘: DESCRIPTION e (EQUIVALENT) REMARKS
SIS-05 59 00 SSPC-SP, USA NACE, USA
1 Manual or hand tool This method s
cleaning applied when the
surface is exposed to
Removal of loose rust,jST.2 SSPC-SP-2 - normal atmospheric
loose mill scale and loose conditions when other
paint, chipping, scrapping, methods cannot be
standing and wire adopted and also for
brushing. Surface should spot cleaning during
have a faint metallic sheen maintenance painting.
2 Mechanical or power tool
cleaning
Removal of loose rust|ST.3 SSPC-SP-3 -
loose mill scale and loose
paint to degree specified
by power tool chipping,
de-scaling, sanding, wire
brushing and grinding,
after removal of dust,
surface should have a
pronounced metallic
sheen.
3 Dry  abrasive  Blast
cleaning
There are four common
grades of blast cleaning ST .
3.1 |White metal ~[sA3 SSPC-SP-5 NACE#1 Where extremely
clean surface can be
Blast cleaning to white expected for prolong
metal cleanliness. life of paint system.
Removal of all visible
rust. Mill scale, paint &
foreign matter  100%
cleanliness with desired
surface profile.
3.2 |Near white metal SA 24 SSPC-SP-10 NACE#2 The minimum
requirement for
Blast cleaning to near chemically resistant
white metal cleanliness, paint systems such as
until at least 95% of each epoxy, vinyl,
element of surface area is polyurethane  based
free of all visible residues and inorganic zin¢
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VARIOUS INTERNATIONAL STANDARDS
If'lI(-)“. DESCRIPTION 1SO 8501-1/ EATIVALERD) REMARKS
SIS-05 59 00 SSPC-SP, USA NACE, USA
with  desired  surface silicate paints, also
profile. for conventional paint
systems used under
fairly COITOsive
conditions to obtain
destred life of paint
system.
3.3 |Commercial Blast SA2 SSPC-5P-6 NO.3 For steel required to
be painted with
Blast cleaning until at conventional paints
least two-third of each for exposure to
element of surface area is mildly corrosive
free of all visible residues atmosphere for longer
with desired surface life of the paint
profile. systems.
34 |Brush-off Blast SA L SSPC-SP-7 NO4
Blast cleaning to white
metal cleanliness, removal
of all visible rust, mill
scale, paint & foreign
matter. Surface profile is
not s¢ important
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0.0 PAINT MATERIALS
Paint manufacturers shall furnish the characteristics of all paints materials on original printed
literature, alongwith the test certificate for all specified characteristics given in this
specification. All the paint materials shall be of first quality and conform to the following
general characteristics as per the tables 6.1, 6.2, 6.3 and 6.4,
PAINT MATERIALS
TABLE No. 6.1 PRIMERS
Sl DESCRIPTION P-2 P-4 P-6 P-7
No.
1 Technical name Chlorinated Etch Epoxy zinc ZINGA synthetic
rubber Zine primer/wash  [phosphate zinc primer
Phosphate primer primer
primer.
2 Type and composition |Single pack, air | Two pack Two component | One pack
drying polyvinyl polyamine cured | Synthetic Resin
chlorinated butyral resin epoxy resin based zinc
rubber based medivm cured ! medium, primer
medium with pigmented with |containing 96%
plasticised with |phosphoric acid | zinc phosphate. |of electrolytic
unsaponifiable |solution zinc dust of
plasticizer, pigmented with 99.995% purity.
pigmented with | zinc tetroxy
zinc phosphate. | chromate.
3 Volume Solids 40%. 7-8% 40% 37%
{minimum)

4 DFT (Dry Film 30-40un 3-10p 40-50p 40-50p
thickness) per coat
{minimum}

5 Theoritical covering  18-10 8-10 3-10 4m*kg
capacity in M*/coat/
litre {minimumy)

6 Weight per litre in 1.3 1.2 1.4 2.67 kg at 15°C

kgs/litre (minimum)

7 Touch dry at 30°C 30 minutes 2 hrs. After 30 min. 10 minutes

{minimumy)
8 Hard dry at 30°C 24 hrs. 24 hrs, 24 hrs. 24 hrs.
{maximum.)
9 Overcoating interval |Min.: 8 hrs Min: 4-6 hrs,  |Min.:8hrs. Min.:4 hrs
10 |Pot life at 30°C for Not Not applicable |6 - 8 hrs. Unlimited
two component paints | Applicable
(minimumy})
t1  |Temperature 60°C NA 80°C 100°C.
{Resistance
{(minimum)
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PAINT MATERIALS
TABLE No. 6.2 FINISH PAINTS
ne|  DESCRIPTION F2 F-3 F-6A/B F-7

1 |[Technical name Acrylic Chlorinated Epoxy-High High build
Polyurethane rubber  based{Build finish |coaltar  epoxy
finish paint finish paint paint. coating.

2 |Type and composition | Two-pack Single pack |F6A: Two-pack | Two pack
aliphatic plasticised polyamine cured | polyamide cured
isocynate cured |chlorinated epoxy resin | epoxy resin
acrylic  finish [rubber  based |medium suitably |blended  with
paint. medium  with | pigmented. coaltar medium,

chemical  and |F6B: polyamide |suitably
weather cured epoxy|pigmented
resistant resin  medium
pigments. suitably
pigmented
3 |Volume Solids 40%. 40% 62% 65%
(minimum.)
4 |DFT (Dry Film 30-40p 30-40p 100-125p 100-125pn
thickness) per coat
(minimom})

5 {Theoritical covering 10-13 8-10 5-6 5.2-6.5

capacity in MY/coat/litre
{minimum)

6 | Weight per liter in 13 1.2 1.4 1.5

kgs/litre(minimum}

7 | Touch dry at 30°C 1 hr. 30 minutes. 3 hrs. 4 hrs.

8 |Hard dry at 30°C (max) |16 hrs 8 hrs 16 hrs 43 hrs.

Full cure at 30°C (for 5 days NA 5 days 5 days
immersion/ high
temperature service)

9 |Over-coating interval at |Min.: 12 hrs. Min.: Overnight | Min.: Overnight | Min.: 24 hrs

30°C o . Max.: 5 days | Max.: 5 days.
10 |Pot life (approx.) at 30°C | 6-8 hrs. Not applicable  [4-6 hrs 4-6 hrs.
for two component
paints {minimum)

11 | Temperature Resistance |80°C 60°C 80°C 125°C.
{minimum})
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PAINT MATERIALS
TABLE No. 6.3 FINISH PAINTS

o | DESCRIPTION F-8 F-9 F-it F-12

1 Technical name Self  priming [ Inorganic zinc Heat resistant | Heat  resistant
type surface | silicate coating synthetic silicone
tolerant  high medium  based | Aluminium
build €poxy two pack | paint  suitable
coating Alaminium upto S00°C dry
{(complete rust paint  suitable | temp.
control upto 250°C dry
coating). temp.

2 Type & composition | Two pack [ A two pack air|Heat resistant | Single pack
EPOXY resin | drying self curing | synthetic silicone  resin
based suitable | solvent based | medium based | based medium
pigmented and | inorganic  zinc | two pack | with
capable of [ silicate  coating | Aluminium Aluminiom
adhering to | with  minimum | paint  suitable | flakes.
manually 80% zinc content | upto 250°C.
prepared on dry film. The
surface and old | final cure of the
coating. dry film shall pass

the MEK rub test.
3 Volume Solids 72%. 60% 25% 20%
{minimum}
4 | DFT (Dry Film 100-125p 65-75p 20-25p 20-25p
thickness) per coat
(minimum)
3 Theoritical covering | 6.0-7.2 89 10-12 8-10
capacity in M*/coat/
litre (minimum)

6 Weight per liter in 1.4 2.3 12 1.1
kgs/litre (minimum) .

7 Touch dry at 30°C 3hrs. 30 minutes. 3 hrs. 30 minutes.
(maximum)

8 | Hard dry at 30°C 24 hrs 24 hrs 24 hrs 24 hrs
(maximum)
Full cure 30°C (for | 5days NA NA NA
immersion /high
temperature service)

9 Qver-coating Min.: 10 hrs Min.: 12 hrs.at Min.: 24 hrs Min.: 24 hrs

interval 20°C & 50% RH
10 |Pot life at 30°C for | 90 minutes. 4-6 hrs. Not applicable | Nat applicable
two component
paints {minimum.)

11 | Temperature 80°C 400°C 250°C 500°C.
Resistance (min)
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two component
paints {minimum.)

PAINT MATERIALS
TABLE No. 6.4 FINISH PAINTS
S| DESCRIPTION F-14 F-15 F-16 F-17
1 Technical name Polyamine cured | Two-component | Ambient temperature | Two component
coal tar epoxy Epoxy phenolic | curing Poly Siloxane | solvent free type
coating cured coating/High  build | high build epoxy
with Polyamine | cold applied | phenclic/novalac
adduct hardner | inorganic copolymer | epoxy phenolic
system (primer + | based aluminium | coating cured
intermediate coat | coating suitable for | with Polyamine
+ finish paint) under insulation | adduct  hardner
coating of CS and 8§ | system
piping for  high
temperature service.
2 Type & Specially Two pack Amercoat 738 from | Two  component
composition formulated ambient Ameron  Products, | selvent free type
polyamine cured | temperature USA/ Berger 938 |high build epoxy
coal tar epoxy curing epoxy from Berger Paints | phenolic/novalac
suitable for phenolic coating | Ltd., or Intertherm |epoxy phenolic
application system suitable | 751 CSA from Akzo |coating  cured
under insulation | for application | Nobe! coating, with  Polyamine
under insulation | Note: 6 adduct  hardner
of CB/SS piping system
3 Volume Solids T0% 65% 60% 98-100 %
{minimum)
4 DFT (Dry Film 125 pm 75-100 pm 75-100 pm 125- 150 pm
thickness) per coat
(minimum)
5 Theoritical 5.5 6.5-85 6.0- 8.0 65-8
covering capacity
in M¥/coat/ litre
{minimum)
6 Weight per liter in | 1.5 1.7 1.3 1.7
kgs/litre {mix
paint) (minimum)
7 Touch dry at 30°C |4 hrs 2 hrs 1 hr 2 hrs
{maximum)
8 Hard dry at 30°C 24 hrs 24 hrs 16 hrs 24 hrs
{maximum)
Full cure 30°C (for | 168 hrs (7 days) | 168 hrs (7 days) | - 168 hrs (7 days)
immersion /high
temp. service)
9 Over-coating Min. 6 hrs Min. 36 hrs Min.16 hrs Min. 16 hrs
interval Max.5 days Max.21 days Max. Not applicable | Max.2] days
10 | Pot life at 30°C for |4 hrs 1.5 hrs { hr 1 hr

11

Temperature
Resistance (min)

-45°C to 125°C
under insulation

-45°C to 150°C
under insulation

{Note: 5)

Up to 400 deg. C for
CS & S8 surfaces
under insulation

-45°C to 150°C
for immersion
service
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NOTES (for tables 6.1 to 6.4):

6.5

6.6

1.  Covering capacity and DFT depends on method of application. Covering capacity
specified above are theoretical. Allowing the losses during application, min specified
DFT should be maintained.

2. All primers and finish coats should be cold cured and air drying unless otherwise
specified.

3. All paints shall be applied in accordance with manufacturer’s instructions for surface
preparation, intervals, curing and application. The surface preparation, quality and
workmanship should be ensured. In case of conflict between this specification and
manufacturer’s recommendation, the same shall be clarified through SMMS.

4. Technical data sheets for all paints shall be supplied at the time of submission of
quotations.

5. F-15: Two-component Epoxy phenolic coating cured with Polyamine adduct hardner
system (primer + intermediate coat + finish paint) suitable upto 225°C (Intertherm 228
from M/s Akzo Nobel Coatings & Sealants, Bangalore). For all other companies, the
temperature resistance shall be a maximum of 150°C.

6. F-16: Ambient temperature curing epoxy poly siloxane Coating or high build cold
applied inorganic co-polymer based aluminium coating.

‘Amercoat 733’ from Ameton Products USA/Kansai Nerolac Paints Ltd, Mumbai,
suitable upto 400°C for CS surfaces and 600°C for SS surfaces.

‘Berger 938’ from Berger Paints Ltd Kolkata, suitable upto 400°C for CS & SS surfaces.

‘Intertherm 751° from Akzo Nobel Coatings and Sealants Pvt Ltd, Bangalore, Inorganic
co-polymer cold applied Aluminium spray coating suitable upto 400°C of CS & S8S
surfaces.

List of recommended Manufactures

The paints shall conform to the specifications given above and best quality in their products
range of manufacturers listed in Annexure-1.

STORAGE

All paints and painting matetials shall be stored only in rooms to be arranged by contractor
and approved by Engineer-in-charge for the purpose. All necessary precautions shall be
taken to prevent fire. The storage building shall preferably be separate from adjacent
building. A signboard bearing the word “PAINT STORAGE — NO NAKED LIGHT -
HIGHLY INFLAMABLE” shall be clearly displayed outside. Manufacturer’s
recommendation shall be followed for storage of paint materials.
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7.0 PAINT SYSTEMS

The paint system should be selected based on the areas classified inside the plant as

given below. The Geographical corresive and highly corrosive conditions of a plant

located in Coastal and Marine area , Highly Corrosive conditions inside a plant and

Industrial Corrosive Environment are taken care in the specifications in total.

ENVIRONMENT/AREA CLASSFICATION

s Corrosive Environment-Offsite areas (exclnding Cooling Tower area, DM-plant)

s Corrosive Environment-Unit areas

s Highly Corrosive Environment-Unit & Offsite areas of a plant with corrosive fumes
like HCL, H2804, Water impingement, Salty water, , Chloride and water mist, Cooling
Tower areas, DM Plant area.

Notes:

1. Painting systems (Primers, Finish Paints etc) based upon Area classification/
Environments (Corrosive / Highly Corrosive)} / Applications are tabulated in Tables 8.0
to 17.0.

2. Primers & Finish paints covered in Tables 8.0 to 17.0 are listed in Table 7.1,

3. Repair of Pre-Erection/Pre-Fabrication & Shop priming after erection/ welding shall be
done as per Table 7.2.
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TABLE 7.1: LIST OF PRIMERS & FINISH COATS COVERED IN TABLE NOS. 8.0 - 17.0

PRIMERS

P-2 Chlorinated rubber zinc Phosphate Primer

P-4 Etch Primer/Wash Primer

P-6 Two component Epoxy Zinc Phosphate Primer cured with polyamine hardner

p-7 Single pack, synthetic resin based "ZINGA’ zinc primer containing 96% of electrolytic zinc
dust in dry film.

FINISH COATS/PAINTS

F-2 Two component Acrylic — Polyurethane finish paint

F-3 Chlorinated Rubber finish paint

F-6A High Build Epoxy finish coating cured with polyamine hardner

F-6B High Build Epoxy finish coating cured with polyamide hardner

F-7 High build Coal Tar epoxy coating cured with polyamine hardner

F-8 Self priming surface Tolerant High Build epoxy coating. cured with polyamine hardner
F9 Two component Inorganic Zinc Silicate coating

F-11 Heat resistant synthetic medium based Aluminium pajmnt

F-12 Two component Heat resistant Silicone Aluminium paint.

F-14 Specially formulated coaltar epoxy coating. cured with polyamine hardner

F-15 Two component Epoxy phenolic coating cured with Polyamine adduct hardner system

F-16 Engineered Epoxy poly Siloxane Coating or high build cold applied inorganic co-polymer

based aluminium coating

F-17 Two component solvent free type high build “epoxy phenolic/novalac epoxy phenalic

coating cured with Polyamine adduct hardner system
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TABLE 7.2 RFEPAIR OF PRE-ERECTION/PRE-FABRICATION & SHOP PRIMING
AFTER ERECTION/WELDING for all insulated and un-insulated C8, LTCS & low
allow steel items in all environments. (refer clauses 5.4, 5.5 & 5.9)
SL Total DFT
No. Design Temp. in °C | Surface Preparation Paint System in Microns Remarks
) (min.)

721 |40 to 150 for SSPC-SP-3 1 coat of F-9 or 65-75 (F-9) For few isolated
structures, hand rails 2 coats of P-7 @ or damaged areas of
and Gratings only 40p DFT/coat 8O (P-7) more than 5x5 CM

722 }-901t0 400 SSPC-3P-3 1 coat of F-9 65-75 -DO-

723 1401 w0550 SSPC-5P-3 1 coat of F-12 20 -DO-

NOTES:

1 The application and repair of pre-erection/pre-fabrication & Shop Priming given in above
tables shall be done for all the items to be painted. In case the damages of primer are severe
and spread on large areas, the Engineer-in-Charge may decide to advise re-blasting and
priming again if required.

2 The pre-fabrication primer P-7, ‘ZINGA” primer is recommended as alternative repair primer

to F-9 for Structures, Hand Rails and Gratings only. F-9 shall be used for all other areas.
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TABLE 8.0 PAINT SYSTEM FOR CORROSIVE ENVIRONMENT-OFFSITE AREAS
(excluding Cooling Tower area & DM Plant area) for external surfaces of Un-
insulated Structures, Piping, Equipments, Pumps, Vessels ctc (Note-1); (For
Carbon Steel, LTCS & Low Alloy Steel)

. Surface Preparation : . Total
SI. Design | ¢ preerection/Shop Paint system (Field) Final DFT
No Temperature Primer . i . in Microns Remarks
v in°C Primer Finish paint
{min.)

8.1 -90to -15 SSPC-SP-10; None None 65-75 No over-coating
lcoat of F-9 @ to be done on
65-75u DFT/coat F9 as it will

82 |-l4to 60 SSPC-SP-10; 1 coat of P-2 |2 coats of F-3 @185 lead to mud
lcoat of F-9 @ @ 40p DFY/ | 40p DFT/coat ; cracking.
65-75u DFT/coat coat (2x40=80)

83 [61to080 S8PC-SP-10; 1 coat of P-6 | | coat of F-6B @ | 245 F-3 paint shall
lcoat of F-9 @ @ 40p DFT/ | 100p DFT/coat + contain  pure
65-75p DFT/coat coat 1 coat of F-2 @ chlorinated

40p DFT/coat; rubber, not
(100+40=140) modified.

84 81 to 250 SSPC-SP-10; None 3 coats of F-11 @ | 123

: 1coat of F-9 @ 20n  DFT/coat; F-12 shall be
65-754 DFT/coat (3x20=60) ambient

85 [251t0400 SSPC-SP-10; None 2 coats of F-12 @ | 105-115 or | lemperature
1coat of F-9 @ 200 DFT/coat | 115-125 | curing type
65-75u DF T/coat (2x20=40) or

1 coat of F-16 @ Flare lines
50 u DFT/coat. shall be

86 40110550 | SSPC-SP-10; None 2 coats of F-12 @ | 60 painted as per
lcoat of F-12 @ 20u DFT/coat Table 9.0.
20p DFT/coat (2x20=40)

NOTES

1 The list of items given in the heading of the above table is not exhaustive. There may be more
items for a particular contract where these specifications are used. The Contractor is fully
responsible for completing painting including prefabrication primer for all the items supplied and
fabricated through his scope of work as per tender document.

2 For external surfaces of MS chimney with/without refractory lining and for internal surfaces of
MS chimney without refractory lining 8.3, 8.4 & 8.5 shall be followed.

3 For external surfaces of RCC chimney: 2 coats of F-6 @ 100y DFT/coat to obtain 2x100=200p
DFT shail be applied after making surface preparation as per guidelines in 5.1.5.

4 If the Pre-erection/Pre-fabrication & Shop Primer has already been completed, the same shall not
be repeated again in the field. In case the damages of primer are severe and spread over large
areas, the engineer-in-charge may decide & advise re-blasting and priming again. Repair of pre-
fabrication/pre-erection primer, if required, shall be done as per Table 7.2

5 In case of Paint systems as per S| Nos 8.5 and 8.6, the colour bands shall be applied over the
Aluminum paint as per the Colour coding requirement for specific service of piping given in

Clause 18.0.
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TABLE 9.0 PAINT SYSTEM FOR CORROSIVE ENVIRONMENT-UNIT AREAS
for external surfaces of Un-insulated Structures, Piping, Equipments, Columns,
Towers, Vessels, Pumps, Compressors, Blowers etc(Notel); (For Carbon Steel,
LTCS & Low Alloy Steel)
. Surface Preparation ; Total
Sk, Design | ¢ pre-erection/Shop Paint system (Field) Final DFT
No. Temperature Primer : - ; in Microns Remarks
* in °C Primer Finish paint .
{min,)
9.1 Q20 to -15 SSPC-5P-18; Icoat of None None 65-75 No over-coating
F-9 @65-75uDF T/coat to be done on
9.2 =14 to 80 SSPC-SP-10; 1 coat of P-6 | 1 coat of F-6A @ | 245-255 F9 as it will
lcoat of F-9 @ @ 40p DFT/ | 100p DFT/coat + lead to mud
65-75u DFT/coat coat 1 coat of F-2 @ cracking.
40pu DFT/coat;
(100+40=140)
93 (8110400 SSPC-SP-10; None 2 coats of F-12 @ | 105-115 or{ F-12 shall be
lcoat of F-9 @ 20p DFT/coat | L15-125 ambient
65-75p DFT/coat (2x20=40) or temperature
1 coat of F-16 curing type
@50 p DFT/coat,
94 401 to 550 SSPC-5P-10; None 2 coats of F-12 @ | 60
lcoat of F-12 @ 20y DFT/coat
20y DFT/coat (2x20=40)
NOTES:

1. The list of items given in the heading of the above table is not exhaustive. There may be more
items for a particular contract where these specifications are used. The Contractor is fully
responsible for completing painting including prefabrication primer for all the items supplied and
fabricated through his scope of work as per tender document.

If the Pre-erection/Pre-fabrication & Shop Primer has already been completed, the same shall not
be repeated again in the field. In case the damages of primer are severe and spread over large
areas, the engineer-in-charge may decide & advise re-blasting and priming again. Repair of pre-
fabrication/pre-erection primer, if required, shall be done as per Table 7.2.

In case of paint systems as per 8l Nos 9.3 anc‘l' ‘}.4, the colour bands shall be applied over the
Aluminum paint as per the Colour coding requirement for specific service of piping given in

clause 18.0.
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TABLE 10.0 PAINT SYSTEM FOR HIGHLY CORROSIVE ENVIRONMENT- UNIT &
OFFSITE AREAS OF THE PLANT with corrosive fumes like HCL, H2S04,
Water Impingement, Salty Water, Chloride & Water Mist, DM Flant Area,
Cooling Tower Area for external surfaces of Un-insulated Structures, Piping,
Equipments, Towers, Columns, Vessels, Pumps, Compressors, Blowers etc{Note-1);
(For Carbon Steel, LTCS & Low Alloy Steel}

. Surface Preparation . ; Total
SL | T Design & Pra—erecti[:m/Shop Paint system (Ficld) Final DFT

. emperature N oo Remarks

No. in °C Primer Primer Finish paint n Ml.crons

(min.)

10.1 |-90to -15 SSPC-5P-10; None None 65-75 No ever-coating
Icoat of F-9 @ to be done on
65-75u DFT/coat F-9 as it will

102 -14to 80 SSPC-SP-10; 1 coat of P-6 |2 coat of F-6A @ | 345-355 lead to mud
lcoat of F-9 @ @ 40p DFT/| 100p DFT/coat + cracking,
65-75u DFT/coat coat 1 coat of F-2 @

40p DF T/coat; F-12 shall be
(2x100+40=240) armbient

10.3 | 81 to 400 SSPC-SP-1¢; None 2 coats of F-12 @ | 105-115 or | temperature
Icoat of F-9 @ 20p DFT/coat | 115-125 | curing type
65-75n DF T/coat 2x20=40 or

1 coat of F-16 @
50p DFT/coat,

10.4 {401 to 550 SSPC-5P-10; None 2 coats of F-12 @ | 60
lIcoat of F-12 @ 20p DFT/coat;
20p DFT/coat (2x20=40)

NOTES:

t. The list of items given in the heading of the above table is not exhaustive. There may be more
items for a particular contract where these specifications are used. The Contractor is fully
responsible for completing painting including prefabrication pritner for all the items supplied
and fabricated through his scope of work as per tender document.

2. 1f the Pre-erection/Pre-fabrication & Shop Primer has already been completed, the same shall
not be repeated again in the field. In case the damages of primer are severe and spread over
large areas, the engineer-in-charge may decide & advise re-blasting and priming again. Repair
of pre-fabrication/pre-erection primer, if required, shall be done as per Table 7.2.

3. In case of paint systems as per S| Nos 10.3 and 10.4, the colour bands shall be applied over the

Aluminum paint as per the Colour coding requirement for specific service of piping given in

clause 18.0.
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TABLE 11.0  PAINT SYSTEM FOR CARBON STEEL AND LOW ALLOY STEEL
STORAGE TANKS (EXTERNAL)
All areas (Units & Offsites)
i Paint system (Field) Total
sl, Design Surface y Final DFT
No. Temperature | Preparation ] . ) in Mierons Remarks
in°C Primer Finish paint \
{min.)

11.1 | All external surfaces of shell, internal surfaces of shell above maximum liquid level exposed to atmosphere,
wind girders, appurtenances, rocf tops of all above ground tank including top side of floating roof of open tank as
well as covered floating roof tank and associated structural works, rolling and stationary ladders, spiral stairways,
hand rails for all environments for ctude oil, LDO, HSD, ATF, Kerosene, Gasolene, motor spirit, DM water,
firewater, raw water, potable water, acids, alkalis, soivents and chemicals etc.

11.. |-14t0 80 SSPC-SP-10; ] Icoat of F-9 (@ 65-75p | 2 coats of F-6A @ 345-355 F-6 should be

1 DFT/coat + 1coat of P-6 | 100p DFT /coat + 1 suitable for

@ 40u DFT/ coat ; coat of F-2 @ 40p occasional
(65/75+40=105/115) DFT/ coat; water
(2x100+40=240) immersion
11.1. | 81 TO 150 SSPC-5P-10; | 1 coat of F-15 primer @ | 1 coat of F-15 finish 280
2 80p DFT/ coat + 1 coat | coat @80 DFT/ coat +
of F-15 intermediate leoat of F-2 @ 40p
coat @ 80 DFT/coat; | DFT/ coat;
(80+80=160) {80+40=120)
11.1. | I51TO 500 SSPC-5P-10; | 1 coat of F-9 @ 2coatsof F-12@20p [ 105-115 F-12 shall be
3 65-75u DFT/ coat DFT/coat; (2x20~40) | OR ambient
or 115-125 temperature
1 coat of F-16 @ 50 curing type
DFT/coat

11.2 | External surfaces of bottom plate (soil side) for all storage tanks.

112, |-14TO 80 SSPC-SP-10; { 1 coat of F-9 (@ 3 coats of F-7@ 100p | 365-375 F-7 should be

1 65-751 DFT/ coat DFT/coat (3x100=300) suitable for

immersion
service of the
products given

1.2, |31 TO 150 SSPC-SP-10; | 1 coat of F-15 primer @ | 1 coat of F-15 finish 240

2 80u DFT/ eoat + 1 coat | coat (@ 80p DFT/ coat

of F-15 intermediate

coat @ 80p DFT/coat ;

(80+80=160)
NOTES

1.

If the Pre-erection/Pre-fabrication & Shop Primer has already been completed, the same shall
not be repeated again in the field. In case the damages of primer are severe and spread over
large areas, the engineer-in-charge may decide & advise re-blasting and priming again. Repair
of pre-fabrication/pre-erection primer, if required, shall be done as per Table 7.2
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TABLE 12.0 PAINT SYSTEM FOR CARBON STEEL AND LOW ALLOY STEEL
STORAGE TANKS (INTERNAL)
All Areas (Units & Off-gites)

Design Surface Paint system (Field) _Total

SI : Final DFT

No. Tempe:'ature Preparation ] - ) in Microns Remarks

in °C Primer Finish paint \
{min.)

12.1 | Underside of floating roof, internal surface of cone roof, bottom plate, bottom course up to lmeter height, oil side
surfaces of deck plates, oil side surfaces of pontoons, roof structures, structural steel, ladders, supperts for storing
crude oil, LDO, HSD and Gas Oi! (Excluding white oil products)

12.1. | -14t0 80 SSPC-5P-10 | Icoat of F-9 @ 65-75p | 2 Coats of F-6A @ 305-315 Note-2

1 DET/coat + Icoat of P-6 | 100y DFT/coat;

@ 40p DFT/ coat ; (2x100=200)
(65/75+40=1035/115)

122 | Inside of bare shell of floating roof tanks and cone roof tanks for items mentioned in 12.1

12.2. |-14 TO 80 SSPC-SP-10 | lcoat of Phosphating lcoat of Phosphating 2 coats DFT need not

1 treatment with treatment with be measured

phosphating chemical phosphating chemical reconciliation of

@ 10 M¥Litre of @ 10 M*/Litre of Chemica! used

coverage coverage shall be done
{Note : 4)

12.3 | Floating / Cone roof tanks for petroleum products such as ATF, Gasoline, Naptha, Kerosene, Motor spirit, inside of
bottom plate, bottom course upto 4 meters height inside shell, underside of floating roof and shell above
maximum liquid level, oil side surfaces of deck plates, oil side surfaces of pontoons, support structures and
ladders etc.

12.3. [-14to 80 SSPC-SP-10 | 1 coat of F-9 @ 3 coats of F-6A @ 365-375 Note-2

1 65-75p DFT/coat 100pn DFT/ coat;

{3x100=300)

124 | Inside of Bare shell of floating/cone roof tanks for products mentioned in 12.3.

124, | -14 to 80 SSPC-SP-10 |1 Coatof F-5 @ ~{ None 65-75

1 65-75u DFT/Coat

12.5 | Internal protection of fixed roof type storage tanks for potable water: Inside of shell, under side of roof and roof
structure inside surface, bottom plate and structural steel works, ladders, walkways, platforms etc.

12.5. | -14 to 80 SSPC-SP-10 | 2 Coats of P-6 @ |2 Coats of F-6B @ 280 Note-2

1 40p DFT/coat; | 100p DFT/ Coat; .

(2x40=80) (2x100=200)

12.6 | D.M. (De-mineralized water) and hydrochloric acid (HCL): Internal shell, bottom plate & all accessories

12.6. |-1410 60 SSPC-SP-10 | None Natural Rubber lining | 4.5MM For DM tanks

1 as per SMMS without steam

specifications 6-06-204 blanketing

12.6. |61 o150 | SSPC-SP-10 | 1 coat of F-15 primer (@ | ! coat of F-15 240 For DM tanks

2 80p DFT/ coat intermediate coat @ with steam

80y DFT/coat + 1 coat blanketing
of F-15 finish coat @

80n DFT/ coat;

(30+80=160)

12.7 | EG{Ethylene Glycol) tanks (internal shell, bottom plate roof and all accessories)

12.7. [ All SSPC-SP-1¢ | None 3 coats of vinyl 225

1 chloride co-polymer

Amercoat 23 @
751 fCoat ;
(3x75=225)
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12.8 | Inside pontoon and inside of double deck of all floating roofs.

12.8. | -14 to 80 SSPC-SP-3 | 1 coatof F-3 @ L00p 1 coat of F-8 @ 100p | 200

1 DFT/coat DFT/coat

12.9 | Imternal surfaces of wet slop, amine, sour water , water draw off storage tanks

12.9. | -14 TO 80 SSPC-SP-10 | | coat of F-15 primer @ | 1 coat of F-15 240

1 80u DFT/ coat intermediate coat @

80p DFT/coat + 1 coat
of F-15 finish coat @
80p DFT/ coat;
(80+80=160)

12.10 | Underside of floating roof, internal surface of cone roof, bottom plate, bottom course up to 4meter height, oil side
surfaces of deck plates, oil side surfaces of pontoons, roof structures, structural steei, ladders, supports for storing
Vacuum Residus, Fuel cil , dry slop and other high temperature hydrocarbon liquids.

12.10 | 81 TO 150 SSPC-SP-10 | 1 coat of ¥-17 primer 1 coat of F-17 375 Note:3

1 @ 125u DFT/ coat intermediate coat @

125 DFT/coat + 1 coat
of F-17 finish coat
@125 DFT/ coat;
{125+125=250)

12.11 | Inside of Bare shell of floating/cone roof tanks for praducts mentioned in 12.10

12.11 | 31 TQ 150 SSPC-SP-10 | 1 coat of F-17 primer None 125

.1 @ 125p DFT/ coat

NOTES

1. If the Pre-erection/Pre-fabrication & Shop Primer has already been completed, the same shall
not be repeated again in the field. In case the damages of primer are severe and spread over
large areas, the engineer-in-charge may decide & advise re-blasting and priming again. Repair
of pre-fabrication/pre-erection primer, if required, shall be done as per Table 7.2.

2. F-6A/F6B should be suitable for immersion service of the products given.

3. This system can be used where maximum operating temperature is below 150°C and design
temperature is upto 200°C. Cases of operating temperature > 150°C are not covered in this
spec, such cases shall be covered in the job specifications.

4. The phosphating chemical shall be applied on blast cleaned surface inside the shell of carbon
steel storage tanks at the time of erection. Incase, any corrosion is observed at the time of
commissioning, 2 coats of the phosphating chemical shall be applied at the discretion of
Engineer-in-charge.

5. The surface preparation and paint/coating application for internal surfaces of storage

tanks and vessels shall be done under controlled conditions of RH and temperature as
per manufacturer’s recommendations. The same shall be maintained by using Desiceant
type De-humidifier Equipment to provide best adhesion and long life of coating system
for immersion service.
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TABLE 13.0 COATING SYSTEM FOR EXTERNAL SIDE OF UNDERGROUND CARBON

STEEL PLANT PIPING AND UNDERGROUND TANKS IN ALL AREAS

oL Design Surface Paint system (Field) Fi::]";'“
No. Temperature | Preparation ] . ] in Microns Remarks
in*C Primer Finish paint 3
{min.)

13.1 | Underground carbon steel plant piping ( Yard/ Ovet the Ditch Corrosion protection Coating)

13.1. [25t0 65 SSPC-SP-10 | 1 coat of synthetic fast | 1 layer of coaltar tape | 4 mm The primer DFT

1 drying primer 25 @n coating (@ 2mm +1 coat is not

DFT/ coat of synthetic fast drying measurable.

primer 25 @p DFT/ Reconciliation
coat primer shall be
+1 layer of coal tar done by
tape coating @ 2mm coverage of
Hayer as per maximum 10
EIL Standard Spec.No sq.m/litre
6-79-0011

13.2 | Carbon steel plant piping (underground).

13.2. | 66to 150 SSPC-SP-10 | t coat of F-17 primer 1 coat of F-17 375

1 @ 1254 DFT/ coat intermediate coat @
125u DFT/coat +1
coat of F-17 finish coat
@125 DFT/ coat;
(125+125=230)

13.2. | 151 10 400 SSPC-SP-10 | 1 coat of F-16 primer 1 coat of F-16 finish 250

2 @ 125u DFT/ coat coat @1251 DFT/ coat

13.3 | External side of un-insulated underground storage tanks:

13.3. | 401080 SSPC-SP-10 [ 1 coatof F-9 @ 3 coats of F-7 @ 100p | 365-375

1 65-75pn DFT/ coat DFT/coat (3x100=300)

13.3. | 81 to 150 SSPC-SP-10 | 1 coatof F-17 primer 1 coat of F-17 375

2 @ 125p DFT/ coat intermediate coat @
125u DFT/coat + 1
coat of F-17 finish coat
@125u DFT/ coat,
(125+125=250})

13.3. {151 t0 400 SSPC-SP-10 | 1 coat of F-16 primer 1 coat of F-16 finish 250

2 @ 125y DFT/ coat coat @125p DFT/ coat
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TABLE 14.0 PAINTING UNDER INSULATION (ALL ENVIRONMENTS)
All areas (Units & Off-sites) for insulated Piping, Storage Tanks, Equipments etc
(Note-1); (For Carbon Steel, LTCS, Low Alloy Steel & Stainless Steel)
Surface Preparation . . Total
SL Design & Pre-erection/Shop Paint system (Field) Final DFT
No Temperature Primer : e : in Microns Remarks
: in °C Primer Finish paint .
{min.)
14.1 | Insulated carbon sicel, LTCS and low allow steel Piping, Storage Tanks, Equipment etc
141. | 45t0 125 S8PC-SP-10; None 2coats of F-14 @ | 315-325 or | No over-ceating
1 lcoat of F-9 @ 125p DFT/coat; | 305-315 to be done on
65-754 DFT/coat {2x125=250) or 3 F-9 as it will
coats of F-15 @ jead to mud
80p DFT/coat ; cracking.
{3x80=240)
14.1. | 126-400 8SPC-SP-10; None 3coatsof F-12@ | 125135 |F-12 shall be
2 lcoat of F-9 @ 201 DFT/coat; ambient
65-75u DF T/coat (3x20=60) or temperature
1 coat F-16 @ curing type
. 60 n DFT/coat
14.2 | Insulated stainless steel including Afloy-20 pining (Note:2)
14.2. | Below 0°C to | Aluminiem sheeting with aluminium foil and “Chloride free mineral If the piping &
1 all minus scalant coating barium chromate™ shall be applied. equipments are
temperature already erected
14.2. [0t0 125 SSPC-SP-10 None 1 coats of F-14 @ | 250 than surface
2 (15-25 surface 125u DFT/coat; shall be
profile) prepared by
1 coat of F-14 @ 125 cleaning  with
DFT/coat emery  paper
0to 125 SSPC-5P-10 None 1 coat of F-15 240 and wash/flush
(ahernate) (15-25p surface intermediate coat with  chloride
profile) @ 80p DFT/coat free DM water
1 coat of F-15@) 80p + 1 coat of F-15 followed by
DFT/coat finish coat @ 80pn wiping with
DFT/ coat; organic selvent
(80+80=160)
14.2. {121 to 400 SSPC-5P-10; None I coatof F-16@ | 250
3 1 coat of F-16@ 125 p 125 p DFT/oat .
DFT/coat
142, | 401 to 600 SSPC-SP-10; None 1 coat of 250 Only Amercoat
4 1 coat of Amercoat Amercoat 738 @ 738 is suitable
738 @ 125n DFT/coat 125y DFT/coat for the
14.2. | Cyclic service | SSPC-SP-10 None 1 coat of 250 tetnperature  of
5 (-)196 t0 480 | t coat of Amercoat Amercoat 738 @ 600 deg.C and
excepting 738 @ 1251 DFT/coat 125u DF T/coat cyclic
(-M45t0 120 temperature.
14.3 | No painting is required for insulated monel, incoloy and nickel lines.
NOTES
1. Refer Notes I & 4 of Table 8.0.
2. The blast cleaning abrasives for SS and Alloy steel surfaces shall be SS grits/shots or
Aluminium oxide grits/shots.
3. For 88 surfaces with cyclic temperature of -45 tol25 deg.C, both 14.2.1 & 14.2.2 are

applicable.
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TABLE 15.0 INTERNAL PROTECTION OF CARBON STEEL COOLERS / CONDENSERS
Water boxes, channels, partition plates, end covers and tube sheets ete.

. Surface Preparation : . Total
ol B T Design & Pre-erection/Shop Paint system (Field) Final DFT
No, | Temperature Primer . o in Microns |  Remarks
in°C Primer Finish paint ;
(min.)
15.1 | Upto 65 SSPC-SP-10; None 2 coats of F-7 (@ | 290 For C8 surfaces
1 coatof P-6 @ 125 DFT/coat;
40u DFT/coat (2x125=250)
152 | Upto 65 SSPC-3P-3; None 2 coats of F-7 (@ | 300 (Non  ferrous
1 coat of P-4 @8-10p 125p DFT/coat; and brass tube
DFT/ coat+ [coat of P- (2x125=250) sheets)
6 @ 40y DFT/coat.

TABLE 160 PAINTING SYSTEM FOR GI TOWERS/NON-FERROUS TUBE SHEET

. Surface Preparation . ; Total
st | Desien | gp cetion/Shop Paint system (Field) Final DFT
No Temperature Primer ; in Microns Remarks
. in‘C Primer Finish paint (min.)
i6.1 |Upto 65 SSPS-8P-3 t coat of P4 |2 coats of F-2 @ | 130 Shade as per
@8-10p DFT/ | 40 DFT/coat; defence
coat + 1 coat| (2x40=80) requirements
of P-6 @ 40
DFT/coat
162 | Upto 63 SSPS-8P-3 1 coat of P-4 |2 coats of F-7 @ | 300 {(Non ferrous
@ 8u | 125p DFT/coat; and brass tube
DFT/coat.+ (2x125=250) sheets)
1 coat of P-6
@ 40p
DFT/coat,
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TABLE 17.0 PAINTING SYSTEM FOR EFFLUENT TREATMENT PLANT
S Design Surface Paint system Total
L . Final DFT
No. Tempe:‘ature Preparation ] _ in Microns Remarks
in °C Primer Finish paint N
{min.})
17.1 | For external surfaces of CS/MS items: Screens, Walk way bridges, Baffles, Dual media filters, Vertical pumps,
piping in treated effluent sump, bio-sludge pump, Screw purmp and pump house, CS8 tanks , sumps and vessels
17.1. |-14 10 80 SSPC-SP-10 |1 coatef F-9 @ 63-75p |2 coats of F-6A @ |305-315
1 DFT/coat 100p DF T/coat +
1 coat of F-2 @ 40
Microns DFT/coat;
(2x100+40=240)
17.2 | For internal surfaces of CS/MS Items: Bio-sludge sump, Filter feed sump, Process sutnp, Sanitary sump, Transfer
sump, Shidge, Slop oil tank, and scrapping mechanism in Clarifier
17.2. | -14 w0 80 SSPC-8P-10 | I coat of F-9 @ 65-75p | 3 coats of 365-375 Note : t
1 DFT/coat F-6A @100p DFT/coat
(3x100=300)
17.3 | All R.C.C/ cencrete surfaces exposed to effiuvent water /liquid such as tanks, structures, drains etc in Process sump,
TP1 separator {Process and Oil), Aeration Tank and Transfer sump ete.
17.3. | -14t0 80 Blast As per SMMS-EIL [As per SMMS-EIL { 3mm
1 cleaning to ] specification for Epoxy | specification for Epoxy
SSPC-5P screed lining No.6-06- | screed lining as per
guide lines | 209 (latest Revision) 6-06-209 (latest
and Acid Revision)
etching with
iD-15% HCL
acid
followed by
thorough
water
washing,
17.4 | C.S/M.S Dual media filters (Internal), Chemical dosing tanks(internal) such as Di-ammonium Phosphate and Urea
17.4. | Upto 60 SSPC-SP-10 | - Rubber Lining as per | 4.5mm
1 SMMS-EIL Spec.
6-06-204 (Latest
revision)
NOTES T

The paint/coating manufacturers shall provide their Quality control test certtficate of coating
materials (F-6A) for immersion service of the exposed effluent given in 17.2
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18.0

18.1

18.1.1

18.1.2

18.2

PIPING COLOUR CODE:

The following colour coding system has been made based on international standards like
ASME/ ANSI, BS and Indian Standard.

IDENTIFICATION

The system of colour coding consists of a ground colour and secondary colour bands
superimposed over the ground colour. The ground colour identifies the basic nature of the
service and secondary colour band over the ground colour distinguishes the particular
service. The ground colour shall be applied over the entire length of the un-insulated pipes.
For insulated lines ground colour shall be provided as per specified length and interval to
identify the basic nature of service and secondary colour bands to be painted on these
specified length to identify the particular service. Above colour code is applicable for both
unit and offsite pipelines.

The following ground colour designation for identification of basic classification of various
important services shall be followed:

Post Office Red - Fire protection materials

Off White/Aliminium - Steam (all pressures)

Canary Yellow - Chemicals and dangerous materials

Dark Admiralty Grey - Cruade oil, lube oil

Orange - Volatile petroleum products (motor spirit and
lighter)

Oxide red - Non-volatile petroleum products (kerosene and
heavier, including waxy distillates and diesel, gas
oil}

Black - Residual oils, still bottoms, slop oils and asphalts,
fuel oil _

Sky blue - Water (all purities and temperatures)

Sea green - Airand its components and Freon

Secondary colours: The narrow bands presenting the secondary colour which identifies the
specific service, may be applied by painting or preferably by use of adhesive plastic tapes of
the specific colour.

COLOUR BANDS AND IDENTIFICATION LETTERING

18.2.1The following specifications of colour bands shall be followed for identifying the
piping contents, size and location of bands & letters. The bandwidth and size of
letters in legends will depend to some extent upon the pipe diameter. Either white or
black_letters are selected to provide maximum contrast to the band colour. Bands
usually are 50 mm wide and regardless of band width, are spaced 25 mm apart when
two bands are employed.
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Table 1.0: Colour bands and size of lettering for piping:

Qutside diameter of pipe | Width of colour bands | Size of legend letters in
or covering in mm in mm mm
19 to 32 200 13
38to0 51 200 19
64 t0 150 300 32
200 to 250 600 64
Over 250 800 89

In addition, ground colour as per specified length should be provided on insulated
piping for easy identification of nature of fluid, on which the colour bands should be
painted for identification of each service. The length of the ground colour should be
3 times the width of normal band or 2 meters, whichever is snitable depending on
the length of the pipe.

Size of letters stenciled/ written for equipment shall be as given below:

Column and vessel : 150 mm (Height)
Pump, compressor and other machinery : 50 mm (Height)

In addition, the contents of the pipe and/or direction of flow may be further indicated
by arrows and legend. If a hazard is involved it must be identified clearly by legend.

18.2.2 Colour bands: The Iocation and size of bands, as recommended, when used, shall be

18.2.3

18.2.4

18.2.5

18.2.6

applied to the pipe:
- On both sides of the valves, tees and other fittings of importance.

- Where the pipe enters and emerges from walls and where it emerges from road &
walkway overpasses, unit battery limits.

- At uniform intervals along long sections of the pipe.

Adjacent to tanks, vessels, and pumps.

For piping, writing of name of service and direction of flow for all the lines shall be done at
following locations:

The letters will be in black on pipes painted with light shade colours and white on pipes
painted with dark shade colours to give good contrast.

Only writing of service name shall be done on stainless steel lines. Precautions_should be
taken while painting by using low chloride content painting to avoid any damage to the
stainless steel pipes. [t is preferable to use adhesive plastic tapes to protect stainless steel

pipes.
Colour band specification:

a) Unit Area: Bands at intervals of 6.0 meters.
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Offsite Area:  Bands at intervals of 10.0 meters.
b) Each pipe segment will have minimum one band indication, irrespective of length.

¢) The bands shall also be displayed near walkways, both sides of culverts, tanks dykes,
tanks, vessels, suction and discharge of pumps/ compressors, unit battery limit, near valves
of line, etc.

For alloy steel/ stainless sieel pipes and fittings in stores/ fabrication yard, color band
(Minimum %" wide) should be applied along the complete length of pipe, bends/ tees, side-
curved surface (on thickness) of flanges as well as valves as per the metallurgy.

In case of camouflaging requirements of civil defence or any other location requirements, the
same shall be followed accordingly.

The specification for application of the complete Piping identification colour code, including
base and bands colours, are presented in the following table confirming to RAL colour shades
of Dutch Standard:

'RECOMMENDED RAL COLOUR CODE FOR PAINTING OF PIPING AND EQUIPMENT

SR. SERVICE RECOMMNDED COLOUR FOR RAL COLOUR CODE
COLOUR | COLOUR
HYDROCARBON LINES (UNINSULATED)
1 | CRUDE SOUR Dark Admiralty grey with 1 orange 7012 2011
band
2 | CRUDE SWEET Dark Admiralty grey with 1 red band 7012 3001
3 | LUBEOILS Dark Admiralty grey with 1 green 7012 - 6010
band
4 | FLARE LINES Heat Resistant Aluminium 9006
5 J|LPG Orange with 1 oxide red band 2011 3009
6 | PROPYLENE Orange with 2 blue bands 2011 5013
7 | NAPTHA Orange with | green band 2011 6010
8 [ MS. Orange with 1 dark admiralty grey 2011 7012
band
9 | AV.GASOLINE (96 | Orange with 1 band each of green, 2011 ] 6010 | 9010 | 3001
RON) white and red bands
10 | GASOLINE (regular, | Orange with 1 black band 2001 9005
leaded)
11 | GASOLINE Orange with 1 blue band 2011 5013
(premium, leaded)
12 | GASOLINE (white) | Orange with | white band 2011 9010
13 | GASOLINE Orange with ] red band 2011 3001
(Aviation 100/130)
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14 | GASCLINE Orange with 1 purple band 201 4006
(Aviation 115/145)
15 | N-PENTANE QOrange with 2 blue bands 2011 5013
16 | DIESEL OIL (White) | Oxide red with 1 white band 3009 9010
17 | DIESEL OIL (Black) | Oxide red with 1 vellow band 3009 1023
18 | KEROSENE Oxide red with 1 green band 3009 6010
19 | HY . KEROSENE Oxide red with 2 green bands 3009 6010
20 | DISUFIDE OIL (EX- | Oxide red with | black band 3009 9005
MEROX)
2] |M.TO Oxide red with 3 green bands 3009 6010
22 | DHPPA Oxide red with 2 white bands 3009 9010
23 | FLUSHING OIL Oxide red with 2 black bands 3009 9005
24 | LABFS Oxide red with 2 dark admiralty grey 3009 7012
bands
25 |LABRS Oxide red with 3 dark admiralty grey 3009 7012
bands
26 | LAB (Off. Spec) Oxide red with 1 light grey band 3009 7035
27 { N-PARAFFIN Oxide red with 1-blue band 3009 5013
28 | HEAVY Oxide red with red band 3009 3001
ALKYLATE
29 | BLOW DOWN, Off white / Aluminum with 1-Brown 9006 8004
VAPOR LINE band
30 | BLOWDOWN Off white / Aluminum with 2 brown 9006 8004
bands
31 |ATF. Leaf brown with 1 white band 8003 9010
32 | TOULENE Leaf brown with 1 yelow band 8003 1023
33 | BENZENE Leaf brown with 1 green band 8003 6010
34 | LAB PRODUCT Leaf brown with 1 blue band 8003 5013
35 | FUEL CIL Black with | yellow band 9005 1023
36 | FULE OIL Black with 2 yellow bands 9005 1023
(Aromatic rich)
37 | ASPHALT Black with 1 white band 9005 9010
38 | SLOP AND WASTE | Black with 1 crange band 2005 2011
OILS . .
39 | SLOP AROMATICS | Black with 2 orange bands 9005 2011
CHEMICAL LINES
40 | TRI-SODIUM Canary yellow with 1 violet band 1012 5000
PHOSPHATE
41 | CAUSTIC SODA Canary yellow with 1 black band 1012 9005
42 | SODIUM Canary yetlow with 1 white band 1012 9010
CHLORIDE
43 | AMMONIA Canary yellow with 1 blue band 1012 5013
44 | CORROSION Canary yellow with 1 Aluminum band 1012 9004
INHIBITOR
45 | HEXAMETA Canary yellow with 2 black bands 1012 9005
PHOSPHATE
46 | ACID LINES Golden Yellow with 1 red band 1004 3001
47 | RICH AMINE Canary yellow with 2 blue bands 1012 5013
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48 | LEAN AMINE Canary yellow with 3 blue bands 1012 5013
49 | SOLVENT Canary yellow with | green band 1012 6010
50 | LCS Canary vellow with 1 smoke grey 1012 7031
WATER LINES
51 | RAW WATER Sky blue with 1 black band 5015 9005
52 | INDUSTRIAL Sky biue with 2 signal red band 5015 3001
WATER
53 | TREATED WATER | Sky blue with 1 oxide red band 5015 3009
54 | DRINKING Sky blue with 1 green band 5015 6010
WATER
55 | COOLING WATER | Sky blue with 1 light brown band 5015 1011
56 | SERVICE WATER | Sky biue with | signal red brown 3015 3001
57 | TEMPERED Sky blue with 2 green bands 5015 6010
WATER
58 | DM WATER Sky blue with 1 aluminum band 3015 9006
59 : DM WATER Sky blue with 2 black bands 5015 9005
ABOVE 150°F
60 | SOUR WATER Sky blue with 2 yellow bands 5015 1013
61 | STRIPPED WATER | Sky blue with 2 blue bands 5013 5013
62 | ETP TREATED Sky blue with 2 oxide red bands 5015 3009
WATER
FIRE PROTECTION SYSTEM (ABOVE GROUND)
63 | FIRE WATER FOAM & Post office red 3002
EXTINGUISHERS

AIR & OTHER GAS LINES (UNINSULATED)

64 | SERVICE AIR Sea green with 1 signal red band 6018 3001
65 | INSTRUMENT AIR Sea green with 1 black band 6018 2005
66 | NITROGEN Sea green with 1 orange band 6018 2011
- 67 | FREON Sea green with 1 yellow band 6018 1023
68 | CHLORINE Canary yellow with 1 oxide band 1012 3009
69 | SO Canary yellow with 2 white 1012 9010
bands
70 | H;S Orange with 2 red oxide bands 2011 3009
71 | GAS (Fuel) Orange with 1 aluminum band 2011 9006
72 | GAS (Sour) Orange with 2 aluminum bands 2011 9006
73 | GAS (Sweet) Orange with 2 signal red band 2011 3001
74 | HYDROGEN Qrange with 1 light green band 2011 6021

STEAM AND CONDENSATE LINES (UNINSULATED)

75 | HP STEAM Off white / Aluminum with 1 92006 1023
yellow band

76 | MP STEAM Off white / Aluminum with } red 9006 3001
band
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77 | MLP STEAM Off white / Aluminum with | 9006 2011
orange band
78 | LP STEAM Off white / Aluminum with 1 2006 6021
light green band
79 | CONDENSATE Sky blue with 1 white band 5015 9010
80 | CONDENSATE ABOVE | Sky blue with 3 oxide red band 5015 3009
150°F
81 | BFW Sky blue with 2 red bands 5015 3001

Note: For all insulated steam lines, the colour coding shall be follow as given for un-insulated lines
with the specified length of color bands.

INSULATED HYDROCARBON PIPING

82 | [FO SUPPLY 1Black groun‘d colour with 1 9005 1023
yellow band in centre

83 | [FO RETURN Black ground colour with 1 9005 6010
green band in centre

84 | HPS Black ground colour with 1 red 9005 3001
band in centre

85 | BITUMEN Black ground colour with 2 red 9005 3001
bands in centre

& | CLO Black ground colour with | 9005 2004
brown band in centre

87 | VBTAR Black ground colour with 2 90405 8004
brown bands in centre

88 | VR AM (BITUMEN/VBU | 1 Black ground colour with 1 9005 5013

FEED) blue band in centre

89 | VRBH 1 Black ground colour with 2 9005 5013
blue bands in centre

90 | VAC.SLOP 1 Black ground colour with 1 9005 5010
white band in centre

91 | SLOP 1 Black ground colour with 1 9005 2011
orange band in centre

92 | CRUDE SWEET 1 Dark admiralty grey ground 7012 3001
colour with 1 red band in
centre )

93 | CRUDE OUR 1 Dark admiralty grey ground 7012 2011
colour with 1 orange band in
centre

94 | VGO/HCU 1 Oxide red ground colour with 3009 7011
2 steel grey bands in centre

95 | OHCUBOTOM / FCCU 1 Oxide red ground colour with 3009 7011

FEED 2 steel grey bands in centre
UNINSULATED EQUIPMENTS, TANKS AND STRUCTURES

96 | HEATER STRUCTURE Steel grey 7011

97 | HEATER CASING Heat resistant aluminium 2006

98 | VESSELS & COLUMNS Aluminium 9006

99 | HYDROGEN BULLETS Pink 30i4
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100 | LPG VESSELS Oxide red 3009

101 | SO, VESSEL Canary yellow 1012

102 | HEAT EXCHANGER Heat resistant aluminium 9006

103 | FO TANK AND HOT TANKS Black 9005

104 | ALL OTHER TANKS Aluminum / Off white 9006

105 | CAUSTIC / AMINE / ACID Golden yellow 1004
TANKS

106 | SOUR WATER Sky Blue 5015

107 | OUTER SURFACE IN BOILER | Heat resistant aluminum 90006
HOUSE

108 | COMPRESSORS AND Dark admiralty grey 7012
BLOWERS

109 | PUMPS Navy blue 5014

110 | MOTORS & SWITCH GEAR Bluish green 5024

111 | HAND RAILING Signal red 3001

112 | STAIRCASE, LADDER AND Black 9003
WALKWAYS

113 | LOAD LIFTING EQUIPMENT | Leaf brown 8003
AND MONORAILS ETC

114 | GENERAL STRUCTURE Black 9005

PIPES AND FITTINGS OF ALLOY STEEL AND SS MATERIAL IN STORE

115 [ IBR Signal red 3001

116 | 9Cr-1Mo - Verdigris green 6021

117 | 3Cr-0.5Mo Satin blue 5012

118 | 2,4Cr-1 Mo Aircraft yellow 1026

119 | 114Cr-, Mo Traffic Yellow 1023

120 | 88-304 Dark blue grey 5008

121 | 88-316 Dark violet 4005

122 | §8-321 Navy blue 5014

SAFETY COLOUR SCHEMES
123 | DANGEROUS OBSTRUCTION [ Black and alert orange 9005 2008
band

124 | DANGEROUS OR EXPOSED | Alert orange 2008

PARTS OF MACHINERY
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203.2

2033
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2034

2035

2036

210

21.1

IDENTIFICATION OF VESSELS, PIPING ETC,

Equipment number shall be stenciled in black or white on each vessel, column, equipment &
machinery (insulated or uninsulated) after painting. Line number in black or white shall be
stenciled on all the pipe lines of more than one location as directed by Engineer-In-Charge,
Size of letter printed shall be as below :

Column & Vessels - 150mm (high)
Pump, compressor & other machinery - 50mm (high)
Piping - 40-150 mm

Identification of storage tanks:
The storage tanks shall be marked as detailed in the drawing.
PAINTING FOR CIVIL DEFENCE REQUIREMENTS

Following items shall be painted for camouflaging if required by the client.

a. All Columns

b. All tanks in Off-sites
c. Large Vessels

d. Spheres

Two coats of selected finishing paint as per defence requirement shall be applied in a
particular pattern as per 20.3 and as per the instructions of Engineer-In-Charge.

Method of Camouflaging

Disruptive painting for camouflaging shall be done in three colours in the ratio of 5:3:2 (all
matt finish).

Dark Green Light Green Dark Medium Brown

5: 3: 2

The patches should be asymmetrical and irregular.

The patches should be inclined at 30° to 60° to th;: horizontal.

The patches should be continuous where two surfaces meet at an angle.

The patches should not coincide with corners.

Slits and holes shall be painted in dark shades.

Width of patches should be § to 2 meters.

INSPECTION AND TESTING

All painting materials including primers and thinners brought to site by contractor for
application shall be procured directly from manufactures as per specifications and shall be
accompanied by manufacturer's test certificates. Paint formulations without certificates are
not acceptable.

Format No, 8-00-0001-F1 Rev. D Copyright EIL = All rights reserved



SRR e, ENCINEERS STANDARD SPECIFICATION ~ STANDARD SPECIFICATION
gign @wm No.

A UMITED FOR

VHTET KRR o R 1A GO ol India Ungetaang) 6-44-0004 Rev. 3

SHOP & FIELD PAINTING Page 42 of 48

21.2

21.3

214

215

21.6

217

Engineer-In-Charge at his discretion, may call for tests for paint formulations. Contractor
shall arrange to have such tests performed including batch-wise test of wet paints for
physical & chemical analysis as per clause 24.4 of relevant ASTM test method. All costs
thete shall be borme by the contractor.

The contractor shall produce test reports from manufacturer regarding the quality of the
particular batch of paint supplied. The Engincer-in-Charge shall have the right to test wet
samples of paint at random for quality of same. Batch test reports of the manufacturer's for
each batch of paints supplied shall be made available by the contractor.

The painting work shall be subject to inspection by Engineer-In-Charge at all times. In
particular, following stage-wise inspection will be performed and contractor shall offer the
work for inspection and approval of every stage before proceeding with the next stage. The
record of inspection shall be maintained in the registers. Stages of inspection are as follows:

(a) Surface preparation
(b) Primer application
(c) Each coat of paint

In addition to above, record should include type of shop primer already applied on equipment
e.g. Red oxide zinc chromate or zinc chromate or Red lead primer etc.

Any defect noticed during the various stages of inspection shall be rectified by the contractor
to the entire satisfaction of Engineer-In-Charge before proceeding further. Irrespective of the
inspection, repair and approval at intermediate stages of work, contractor shall be responsible
for making good any defects found during final inspection/guarantee period/defect liability
period as defined in general condition of contract. Dry film thickness (D F T)) shall be
checked and recorded after application of each coat and extra coat of paint should be applied
to make-up the DFT specified without any extra cost to owner, the extra coat should have
prior approval of Engineer-in-charge.

Primer Application

After surface preparation, the primer should be applied to cover the crevices, comers, sharp
edges etc. in the presence of inspector nominated by Engineer-In-Charge.

The shades of successive coats should be slightly different in colour in order to ensure
application of individual coats, the thickness of each coat and complete coverage should be
checked as per provision of this specification. This should be approved by Engineer-In-
Charge before application of successive coats.

The contractor shall provide standard thickness measurement instrument with appropriate
range(s) for measuring.

Dry film thickness of each coat, surface profile gauge for checking of surface profile in case
of sand blasting. Holiday detectors and pinhole detector and protector whenever required for
checking in case of immersion conditions.

Prior to application of paints on surfaces of chimneys, the thickness of the individual coat shall
be checked by application of each coat of same paint on M.S.test panel. The thickness of paint
on test panels shall be determined by using gauge such as 'Elkometer'. The thickness of each
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21.8

219

21.10

220

22.1

23.0

24.0

24.1

242

243

coat shall be checked as per provision of this specification. This shall be approved by
Engineer-In-Charge before application of paints on surface of chimney.

At the discretion of Engineer-In-Charge, the paint manufacturer must provide the expert
technical service at site as and when required. This service should be free of cost and without
any obligation to the owner, as it would be in the interest of the manufacturer to ensure that
both surface preparation and application are carried out as per their recommendations. The
contractor is responsible to arrange the same.

Final inspection shall include measurement of paint dry film thickness, Adhesion, Holiday
detection check of finish and workmanship. The thickness should be measured at as many
points/ locations as decided by Engineer-In-Charge and shall be within + 10% of the dry film
thickness, specified in the specifications.

The contractor shall arrange for spot checking of paint materials for Sp.gr., glow time (ford
cup) and spreading rate.

GUARANTEE

The contractor shall guarantee that the chemical and physical properties of paint materials
used are in accordance with the specifications contained herein/to be provided during
execution of work.

QUALIFICATION CRITERIA OF PAINTING CONTRACTOR/SUB-CONTRACTOR

Painting contractor who is awarded any job for EIL, Projects under this standard must have
necessary equipments, machinery, tools and tackles for surface preparation, paint application
and inspection. The contractor mush have qualified, trained and experienced surface
preparator, paint applicator, inspector and supervisors. The contractor supervisor, inspector,
surface preparator and paint applicator must be conversant with the standards referred in this
specification.

PROCEDURE FOR APPROVAL OF NEW COATING MATERIALS AND
MANUFACTURERS

Following procedure is recommended to be followed for approval of new manufacturers.

The manufacturer should arrange testing of the coating materials as per the list of tests given
in para 24.4 below from one of the reputed Government laboratories.

Samples of coating materials should be submitted to the Govt. laboratory in sealed containers
with batch no. and test certificate on regular format of manufacturer’s testing laboratory. The
sampling shall be certified and sealed by a certifying agency.

All test panels should be prepared by Govt. testing agency coloured photographs of test panels
should be taken before and after the test and should be enclosed alongwith test report.

Sample batch no. and manufacturer’s test certificate should be enclosed alongwith the report.
Test report must contain details of observation and rusting if any, as per the testing code.
Suggested Government laboratories are:

HBTI, Kanpur
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DMSRDE, Kanpur
1T, Mumbai

24.4

24.5

246

UICT, Matunga, Mumbai
RITES, Kolkata

PDIL, Sindri

NTH, Kolkata

Manufacturers should intimate the company, details of sample submitted for testing, name of
Gowt. testing agency, date, contact personnel of the govt. testing agency. At the end of the test
the manufacturer should submit the test reports to the company for approval. The
manufacturer(s) shall be qualified based on the results of these tests and other assessment and
the company’s decision in this regard shall be final and binding on the manufacturer.

Test required for evaluation of acceptance of coating materials for onshore application.

Test ASTM Test Method
Density D 1475

Dipping properties D 823

Film characteristics

Drying time D 1640

Flexibility D 1737/D 522
Hardness D 3363

Adhesion D 2197

Abrasion resistance D 968/ D 1044
DFT/coat AS PER $SPC GUIDELINES
Storage Stability D 1849

Resistance to

Humidity for 2000 hrs. D 2247

Salt spray 2000 hrs B 117

Accelerated Weathering D822

% Zn in Dry film for Inorganic Zinc G 53

Silicate primer
Coating systems for panel test shall be decided after discussion with EIL.
Clause No. 24.0 is for approval prior to award of the contract. In case any agency proposes for

any fresh approval after award of work, the same shall have no time implications upon the
contract.
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ANNEXURE-I

LIST OF RECOMMENDED MANUFACTURERS

Indian Vendors

S A ol

Asian Paints (I) Ltd., Mumbai

Berger paints Ltd., Kolkata

Kansai Nerolac Paints Ltd., Mumbai  including Ameron, USA Products ).
Chugoku Marine Paints Pvt. Ltd., Mumbai

Shalimar Paints Ltd., Kolkata

Sigma Kalon Marine and Protective Coatings(India) Pvt Ltd, Mumbai.
CDC Carboline Ltd., Chennai

Premier products Lid., Mumbai

Coromandel! Paints & Chemicals Ltd., Visakhapatnam
Anupam Enterprises, Kolkata

Grand Polycoats, Vadodata

Bombay Paints Ltd., Mumbai

Akzo Nobel Coatings and Sealants Pvt. Ltd., Bangalore
Cipy Polyurethanes Pvt. Ltd., Pune

Gunjan Paints Ltd., Ahmedabad

Advance Paints Ltd., Mumbai

VCM Polyurethane Paints (for polyurethane paints only)
Jotun Paints India Pvt Ltd, Chennai{Singapore)

Paladin Paints and Chemicals , Mumbat

Chembond Chemicals Pvt Ltd , Navi Mumbai

Aashish Coating Technologies Pvt. Ltd, Vadodara/Mumbai

Foreign Yendors

Nk LN

Sigma Kalon Protective Coatings, Singapore
Ameron, USA

Kansai Paints, Japan

Hempel Paints, USA

Valspar Corporation, USA

Akzo Nobel/International Coatings, UK
Jotun Paints, Singapore

The following are approved for specific materials only.

1.0
2.0

3.0
4.0

5.0

Mark-chem Incorporated, Mumbai (for phosphating chemicals only).

ChemTreat India Lid.{ for Phosphating Chemical and glass flake filled coatings of M/s Atlas
Chemicals Corporation, USA).

Carolina equipment and supply Co., USA.

Zinga Metall(Rozenstraat 4-Industrial Zone)-9810 EKE-Belgium, Indian Agent-Newkem,
Mumbai-14 (for cold spray zinc coating)

Supplier of Desiccant type De-humidifier equipment on rentat basis for controlling the RH and
temperature during surface preparation , paint/coating application and curing period.

M/s Technical Drying Equipment Pvt,. Ltd, Gurgaon, Haryana.

Note: The paint/coating manufacturers shall supply and apply only EIL recommended paint materials
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ANNEXURE-I1
LIST OF RECOMMENDED MANUFACTURERS® PRODUCTS
Sl. | Manufacturers P2 P4 P6 F9
No Name Chlorinated Etch Primer/ Epoxy Zinc | Inorganic Zine
Rubber Zinc Ph Wash Primer Ph. Primer |Silicate Primer/
Primer Coating
1 [ASIAN PAINTS (D ASIOCHLGR APCONYL WP636 APCODUR APCOSIL 605
LTD. HB.ZN.PH.PRIMER {PC335) HB.ZP.
ROPC 163 PC433
2 | BERGER PAINTS LINOSOL HIGH BISON WASH EPILUX 610 HB | ZINC ANODE 304
LTD. BUILD ZP PRIMER PRIMER PRIMER MZS
3 |AMERON - AMERCOAT 178 AMERCOAT 71/ | DIMETCOTE-9FT
PRODUCTS 3IR5P
4 JCHEMBOND KEMCHLOR 201 KEMGALVA GRIP KEMOXY 301 KEMGUARD 501
CHEMICALS Al
5 | SHALIMAR PAINTS |CHLOROKOTE ZINC | TUFFKOTE ETCH EPIGUARD TUFFKOTE
LTD PHOSPHATE PRIMER | PRIMER ZINC ZILIKATE
GREY PHOSPHATE
PRIMER GREY
6 | SIGMA KALON SIGMA NUCOL SIGMA ETCH SIGMA COVER | SIGMAZINC- 158
INDIA PVT LTD, UNICOAT 7321 PRIMER {7185) 256 {7412}
7 1CDC CARBOLINE - - CARBOLINE 893 [ CARBOZINC 11
LTD.
8 |PREMIER - - P-1513A U17/92 ETHYL
PRODUCTS LTD. U-16/92 SILICATE
INORGANIC
ZINC
9 |[|CORAMANDEL COROCLORE CR CPC WASH PRIMER {COROPEX CPC INORGANIC
PAINTS & HB.ZN.PH PRIMER EPOXY ZN.PH. ZINC SILICATE
CHEMICALS LTD. HIGH BILD PRIMER
PRIMER.
10 |ANUPAM ANUCHLOR ZP ANUPRIME-291 ANUPAM ANUZINC 2001 TP
ENTERPRISES PRIMER ANLICOR A-EZP-
500
1l | GRAND POLYCOATS | GP CHLOROPRIME | GP PRIME 401 - GP PRIME 402
6001
12 |BOMBAY PAINTS PENTA CHLOR HB PENTOLITE WASH | PENTADUR ZINC-0Q-8IL 75
LTD. PRIMER 8632 PRIMER 8520 PRIMER 8530
13 {HEMPEL MARINE HEMPA TEX - HEMPEL'S SHOP | GALVASOL 1570
PAINTS HIGHBUILD 4633 PRIMER E1530
14 | AASHISH COATING :
TECH-NOLOGIES
15 |AKZONOBEL - - INTERGARD 251 [INTERZINC 12/22
PAINTS
16 |PALADIN PAINTS VEGCHLOR HB VEGWASH PRIMER | VEGPOX 1241ZP | THERMOSIL1362
PRIMER 1143 1181 ZINC
17 |VCM
POLYURETHANE
PAINTS
18 |JOTUN PAINTS JOTA ETCH TWO EPOXY CQ RESIST-86
PACK WASH SPECIAL ZINC
PRIMER PHOSPHATE
PRIMER
19 |KCC PRODUCTS EZ 180{N)
{KOREA)
| 20. |CHUGOKU MARINE |- - CAMIDECK GALBONS HB
PAINTS PVT. LTD. PRIMER.
21. |KANSAINEROLAC |MEROLAC HBCR NEROLAC ETCH NEROLAC NEROGSIL 118
PAINTS LTD. ZINC PHOSPHATE PRIMER EPOXY ZINC
PRIMER PHOSPHATE
PRIMER

Formmat No. 8-00-0001-F1 Rev. 0

Copyright EIL — All rights reserved




' ENGINEERS RD SPECIFICATION
iﬁf LMTED STANDA| I§OR

SHOP & FIELD PAINTING

STANDARD SPECIFICATION
No.

6-44-0004 Rev. 3
Page 47 of 48

LIST OF RECOMMENDED MANUFACTURERS PRODUCTS (Cont. ...)

S1. | Manufacturers F2 F3 F6A/B F7
No Name Aecrylic- Chlorinated High Build | High Build Coal
Polyurethane Rubber Epoxy Finish Tar Epoxy
Finish Paint Finish Paint Paint Coating
1 [ASIAN PAINTS (1) | APCOTHANE CF676 ASIOCHLOR CF 621 (PC | APCODUR HB APCODURCF
LTD. (PC 1109 319 COATING PC 651/655(PC 131/471)
1262
2 |BERGER PAINTS |BERGER ACRYLIC PU |LINOSOL EPLIUX 04 AND |EPILUX 555
LTD. FINISH CHLORINATED 78 HB EPOXY
RUBBER HB COATING |COATING
3 |AMERON AMERCOAT 450GL AMERCOAT 5135 AMERCOAT 383 |AMERCOAT 78HB
HS
4 |CHEMBOND KEMTHANE 411 KEMCHLOR 211 KEMOXY 324 KEMOXY 314
CHEMCIALS
5 |SHALIMAR SHALITHANE FINISH |CHLORKOTE HB FINISH | EPIGARD TL BIPIGARD CTE ZL
PAINTS LTD FINISH BLACK HE COAL
POLY AMINE/ TAR EPOXY
POLYAMIDE COATING
6 |SIGMA SIGMADUR GLOSS SIGMA NUCOL FINISH | SIGMA GUARD | SIGMACCVER 300
COATINGS. {7528} 7308 720 (7472)
7 | CDC CARBOLINE | CARBOLINE 132 - CARBOLINE 191 |CARBO-
LTD. MASTIC-14
8 |PREMIER Uismg CR-71, CR FINISH PAINT | 42B/4A HIGH 35073A, COAL TAR
PRODUCTS LTD. POLYURETHANE BUILD EPOXY EPOXY COATING
¢ | CORAMANDEL COROTHANE SUPER | COROCLORE CR COROPEX COROPEX EPOXY
PAINTS & PU FINISH FINISHING EPOXY HB COAL TAR
CHEMICALS LTD. COATING COATING
10 |ANUPAM ANUTHANE ENAMEL | ANUCHLOR HB DURACOAT-6000 | COROGUARD
ENTERPRISES ENAMEL
11 |GRAND GP BOND 141 GP CHLOROGAURD 631 | GP GUARD POLYGUARD CE
POLYCOATS HP234
12 |BOMBAY PAINTS |PENTATHANE FP 4510 { PENTACHLOR PENTADUR HB |PENTADUR
LTD. FB 4635 5540/5520 COALTAR EPOXY
8318/6518
13. |HEMPEL MARINE |- HEMPATEX HIBUILD HEMPADUR HEMPADUR 1510
PAINTS 4633 HIGH BUILD
5520
14. | AASHISH GA 1110 PU-UB GA701 HB
COATING TECH
15 JAKZO NOBEL INTERTHANE 990 - INTERGARD 966 |INTERTUF 262
COAITNGS /410 {TAR FREE TYPE)
16 |PALADIN PAINTS | VEGTHANE VEGCHLOR FP3140 VEGEPOX VEGEPOX 4265
{ALIPHATIC) 324513562
17 [vem PIPCOTHANE
POLYURETHANE | ALIPHATIC
PAINTS POLYURETHANE
FINISH PAINT
18 |JOTUN PAINTS HARDTOP XP PENGUARD HB | JOTAGUARD 83
19 |KCC PRODUCTS KOEPOX EH 173
{KOREA) TOPCOATHB ET
5740
20. |CHUKOGU UNY MARINE - EPICON MARINE | BISCON HB
MARINE PAINTS FINISH HB 2001/ACHB
PVTLTD.
21. |KANSAI NEROTHANE NEROLAC HB NEROPOXY HR |NEROLAC EPOXY
NEROLAC PAINTS | ENAMEL CHLORINATED 262/6061 COAL TAR
RUBBRER ENAMEL POLYAMINE/POLY
AMIDE CURED.
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LIST OF RECOMMENDED MANUFACTURERS PRODUCTS (cont, ...)
SL. | Manufacturers F8§ F-11 F-12 F-15
No. Name Epoxy Mastic Heat Resistant Heat Resistant Two Pack
Coating Surface | Synthetic Medium Silicone Ambient
Tolerant Aluominium Paint Aluminium Temperature
Paint Curing Epoxy
Phenolic
Coating
1 |ASIAN PAINTS (I | APCODOR CF 640 ASIAN HR HR SILICONE
LTD. ALUMINIUM PAINT | ALUMINIUM
(PC 300) PAINT
(PC 189)
2 | BERGER PAINTS PROTECTO FERROTOL HR LUMEROS HR BERGER EFPOXY
LTD. MASTIC ALUMINIUM PAINT [SILICONE AL. PHENOGLIC
PAINT(HR/143) COATING
3 |AMERON AMERLOCK 400 AMERCOAT 878
4 |[CHEMBOND KEMGUARD 555 KEMGUARD 250HR. |- -
CHEMICALS
5 |SHALIMAR EPIPLUS 556 HEAT RESISTING LUSTOTHERM HS |EPIGARD TL 543
PAINTS LTD LUSTROL SILICONE HS FINISH
ALUMINIUM ALUMINIUM
6 |SIGMA COATINGS. | SIGMA HIGH SIGMATHERM SIGMA
COVER 630 (7428) TEMPERATURE S40/SUPER PHENGUARD 930
RESISTANT FPOXY | THERMOVIT 600 SYSTEM
SYSTEM UPTO 200°C
7 |CDC CARBOLINE |CARBO CARBOLINE 1248 CARBOLINE 4674
LTD. MASTIC-15
8 |PREMIER BH FPOXY MASTIC
PRODUCTS LTD. 150B/150A
9 | CORAMANDEL - SILVOTOL HR CPC SILICONE HR
PAINTS & ALUMINIUM PAINT | ALUMINIUM
CHEMICALS LTD. PAINT
10 | ANUPAM ANU- - ANUPAM HEAT
ENTERPRISES MASTIC-102 GUARD.
11 |GRAND GP PRIME - .
POLYCOATS GUARD 235
12 [BOMBAY PAINTS |[PENTADUR MASTIC |KANGAROO HHR PENTHOLITE HRR
LTD, 5515 ALUMINIUM 4930 ALUMINIUM 495]
13, |HEMPEL MARINE |HEMPDUR 1708
PAINTS
14 |AASHISH GATMSPE - - -
COATING TECH
15 |AKZONOBEL INTERSEAL 670HS INTERTHERM 891 INTERTHERM 50 INTERTHERM 228
COATINGS
16 | PALADIN PAINTS |VEGEPOX MASTIC |VEGHR AL PAINT VEG HHR AL
2285 PAINT 600 DEG C
17 |VCM - - - -
POLYURETHANE
PAINTS
18 |JOTUN PAINTS PRIMASTIC JOTUN AL PAINT HR | SOLVELITT AL TANKGUARD
UNIVERSAL 250 DEG.C SILICONE PAINT STORAGE
19 |KCC PRODUCTS EH 4158H QT 606
{(KOREA)
20. |CHUKOGU J&N UMEGUARD MT/SX
LTD.
21, |KANSAINEROLAC | NEROMASTIC 400 NEROTHERM 250 NERCOTHERM 538
PAINTS LTD.

Note : This list is subject to revision based on fresh approval/ re-approval/ deletion.
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Abbreviations:
AFC Approved for Construction
BM : Bench Mark
CI : Cast Iron
CPT Cone Penetration Test
GI : Galvanised Iron
IRC Indian Road Congress
JB : Junction Box
MS : Mild Steel
MPT : Magnetic Particle Testing
NDT Non Destructive Testing
PCC Plain Cement concrete
POQR : Procedure Qualification Record
PT : Penetration Testing
PvC : Poly Vinyl Chloride
PWHT : Post Weld Heat Treatment
RCC : Reinforced Cement Concrete
RF : Reinforcement
SPT Standard Penetration Test
uG Under Ground
WBM Water Bound Macadam
WPS Welding Procedure Specification

Construction Standards Committee
Convenor: Sh. A K Kundu, ED-I/C (Construction)

Members: Sh. Amitava Pal, GGM (Construction)
Sh. Janak Kishore, CGM (Projects)
Sh. Rajeev Jain, GM (SCM)
Sh. Udayan Chakravarty, GM (Piping)
Sh. Ravindra Kumar, GM (Construction)
Sh. S K Goel, AGM (Construction)
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GENERAL NOTE

The enclosed ITP's shall be followed for the works to be performed by the contractor. The
provisions indicated for stage wise inspection by EIL/Owner (For specific activities), which may be
modified in line with EIL scope of services as per the contract between EIL and Owner. Activities
for which ITP's are not given, contractor to develop and get the same approved by EIL/Owner well
before start of the work. In general role of EIL has been specified in the document. The role of
owner to be specified during preparation of site specific ITPs.

Contractor to submit required reporting formats and job procedures for each activity listed in ITP's
and submit to EIL/Owner for approval, well before commencement of the activity. If the contractor
has to deviate from the given ITP for a valid reason, he shall obtain prior written approval of
EIL/Owner. Contractor to carry out 100% examination of all activities.

LEGEND
HP : Hold Point ;

A point which requires witnessing/inspection/verification and acceptance by Owner/EIL
before any further processing is permitted.

The Contractor shall not process the activity/item beyond a Hold Point without written
approval by Owner/EIL except where prior written permission for further processing is
available.

\%% : Witness Point ;

An activity which requires witnessing/inspection/verification by Owner/EIL when the
activity is performed.

After proper notification has been provided (notification modalities and period shall be
finalized beforehand), the Contractor is not obliged to hold further processing if
Owner/EIL is not available to witness the activity or does not provide comments before
the date notified. Basis of acceptance shall be as per relevant technical specification.

Rw : Review of Contractor’s documentation.

S : Surveillance Inspection by Owner/ EIL.
Monitoring or making observations to verify whether or not material/items or services
conform to specified requirements. Surveillance activities may include audit, inspections,
witness of testing, review of quality documentation & records, personnel qualifications,
etc.

wWC 100% Examination by Contractor.

Responsibility for execution of the inspection/testing is with the Contractor; Owner/EIL only
verifies examination or testing done by the Contractor at important stages

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved
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ITP NO.: 3101

LAND & TOPOGRAPHICAL SURVEY

SL - Records to be submitted/
No. Activity Contractor EIL Format No.
L Boundary markings and submission of weC S Yes
drgs./sketches
7 a) Bewew of cahbr'atlon cctrtlﬁcates of wC Hp Yes/ Format C1
instruments/ testing equipments
b) Field calibration, if any WwC \'Y Yes
Block levels, contour plans, establishing
A permanent bench marks with ref. to Survey
- of India B.Ms. by check levels and we w Format €2
submission of relevant drgs. & records
4 Protection of control points, permanent WC S )
’ bench marks and regular rechecking
Submission of Master plan showing
5. mopuments, structures exposed rocks, weC S Yes
weirs, water works, ponds, underground
services if crossing that area, etc.
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WwC Rw Yes

Format No. 8-00-0001-F1 Rev. 0
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6-82-3100 Rev 1
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ITP NO.: 3102

SOIL INVESTIGATION
SL . . Records to be submitted/
No. Activity Contractor EIL Format No.
1. Positioning of test location wC S -
7 a) Rewew of cahbrgtlon ce'rtlﬁcates of e Hp Yes /Format C1
instruments/ testing equipments
b) Field calibration, if any wC \\Y Yes
3. Boring & sampling WC S -
In-situ testing (SPT, CPT, Plate load test,
4. Soil Resistivity, Block vibration test, etc.) wc S/Rw Yes
5. Lab testing (as applicable) WwC W/Rw Yes
6. Monitoring of water level WC S -
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WwC Rw Yes

Format No. 8-00-0001-F1 Rev. 0
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CIVIL, STRUCTURAL & 6-82-3100 Rev 1
ARCHITECTURAL WORKS Page 8 of 65
ITP NO.: 3103
SITE GRADING
Sl FIL Records to be
N ’ Activity Contractor submitted/
0 CATA | CATB Format No.
Clearing and stripping of soil including
L. . . . WC S - -
disposal of unsuitable material
5 a) Bewew of cahbr'atlon cetrtlﬁcates of weC Hp Hp Yes/Format C1
instruments/ testing equipments
b) Field calibration, if any WwC S - Yes
Taking and plotting of initial levels at
3. specified intervals for cutting as well as WwC HP HP Yes
filling areas
Classification (Levels of strata) and
testing of filling soil for suitability
4 including preparation of Lead Charts to we W/Rw ) Yes
filling/disposal areas.
Proper warning of explosions, misfires
5. and storage of explosive materials (As WwC - S -
applicable).
Breaking up of clods, lumps, etc. at the
6. . . - WC S - -
time of filling and compaction.
Identification and suitability of borrow
7. areas for filling soil/murrum including WC S/Rw - Yes
verification of payments for royalty, etc.
3. Compac‘uon test'for ea'rth ﬁll¥ng in wC W/Rw ) Format C3
specified layers including finished areas.
9. Verification of final finished grade levels. WC HP HP Yes
10. | Computation of Earth works. WC Rw Rw Yes
a ) Record of tree cuttings WwC w W
11. |b) Stacking of blasted rocks and other
quarry materials including handing WC S S Yes
over to Owner
12.  |Preparation of “As built drawings wC Rw Rw Yes
A Removal of Surplus earth/excavated
13. . R WC S - -
material and leveling in disposal areas.
14. |Resolutions of obstacles/hindrances WwC S - -
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WC Rw Rw Yes
CAT A: All fillings
CAT B: All cuttings.
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6-82-3100 Rev 1
Page 9 of 65

ITP NO.: 3104

EXCAVATION
sl EIL Records to be
N ’ Activity Contractor submitted/
0. CATA |CATB Format No.
1 a) Rewew of callbrgtlon cgrtlﬁcates of WC Hp Hp Yes
instruments/ testing equipments
b) Field calibration, if any wC W W Yes/Format C1
2. Layout checking WC S S Format C2
3. Taking initial levels WwC W W Yes
Slopes of excavation, benching,
4, overburden, shoring & strutting (in case of wC S S -
deep excavation)
5 Chec.tk for sub-soil wa'[er3 dew?terlng wC S S )
requirements as per specifications.
6. Bottom l‘evel of excavation and wC S S )
compaction
7 Stacking of different type of soils WC g S )
separately
3 L}st of obstacfles encountered (cables, WC g S Yes
pipes, conduits, etc.)
9. Bamchmg of exgavated pits for safety & WC S S )
protection from rain
FOR HARD ROCK
Obtaining license from district authorities
I for undertaking blasting operations we Rw Rw Yes
5 Stormg of explosive materials as per WC S S )
explosive rules
3. Prominent display of red flags around the weC S S )
area to be blasted
4. Check the dimensions of bore holes WC S S -
5. Stackmg: of ha.rd rock ff)r useable/non e S S Yes
useable including handing over to owner
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WC Rw Rw Yes
CAT A: Equipment foundations, Plant buildings, Technological structures, pipe racks, etc.
CAT B: Non Plant buildings, Boundary walls, wing walls, manholes, drains, pipe culverts,

bridges, etc.
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ITP NO.: 3105
BACK FILLING
Sl EIL Records to be
N(; Activity Contractor submitted/
: CATA | CATB Format No.
1. Selection of materials/selected earth wC W S Format C4, C5
2. Check for treatment of soil, if any WC S S Yes
3 a) Rewew of callbr?tlon ce{*tlﬁcates of WC Hp Hp Yes /Format C1
instruments/ testing equipments
b) Field calibration, if any wC A\ \% Yes
4 Fllllng in specified layers, consolidating, WC S S )
watering.
5. Compaction tests for layers wC W/Rw S/Rw Format C3
6. Filling to required levels WC S S -
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WC Rw Rw Yes
CAT A: Equipment foundations, Plant buildings, Technological structure, pipe racks, etc.
CATB: Non Plant buildings, pipe racks, Boundary walls, wing walls, manholes, drains, pipe

culverts, bridges etc.
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Page 11 of 65

ITP NO.: 3106
UNDERGROUND PIPING (RCC/ CI)
SI FIL Records to be
N : Activity Contractor submitted/
0 CATA | CATB | Format No.

Incoming Material
a) Owner’s supply

Contractor to check all free issue materials and
maintain records of MIV for material issued by

owner/EIL
b) Contractor’s supply wC Note -1
Adequate slope, benching in excavation for
2. . . WC S - -
safety purposes (if required)
3 a) Rewew of cahbrafcmn celftlﬁcates of wC Rw Rw Yes/ Format C1
instruments/ testing equipments
b) Field calibration, if any WwC W w Yes
4. Layout, line & level WwC S S Format C2
5 Laying & jointing, grouting at wC S ) )
manholes/chambers
6. Check for supports/ firm bed/ sub soil water WC S ) )
level
7. Testing for leakages by blocking pipe ends WwC W W -
Hydro-testing and other tests, Removal of
8. blockages, Cleaning & flushing of system we HP HP Format C6
9. Backfilling in layers WwC Rw Rw Format C3
10. Check for MS rungs in proper position, we S S )
inlet/outlet pipe levels in manholes
11. |Preparation of “As-built drawings” WwC Rw Rw Yes
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents wC Rw Rw Yes

NOTE: 1) For Incoming material Inspection please refer ITP no: 6-82-1010
CAT A:

CAT B:

rooms, etc.

Main plant buildings, Utilities, offsites, etc.

Non plant buildings, technological buildings admn. Buildings, Gate house, security

Format No. 8-00-0001-F1 Rev. 0
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ITP NO.: 3107A

WBM ROADS
Sl EIL Records to be
N ’ Activity Contractor submitted/
o CATA | CATB | Format No.
a) Revww of cahbra}tlon cerﬂﬁcates of e Hp Rw Yes /Format C1
instruments/ testing equipments
b) Field calibration, if any wC \Y W Yes
5 Layout .che‘ck.lr.lg including Road crossings wC W W Yes
and taking initial levels
3 Apprqval of source & chfzcklng/testmg of wC Note 1 Note 1 Format C4
materials (wherever required) Format C5
4 Filling (1f any), compaction, providing WC W/Rw W/Rw Format C3
cambers in sub-base including levels
Spreading metal to required thickness, line
5. & levels, dry rolling including spreading of WwC S - Yes
screening material
6. Check‘ for camber and levels over wC S S )
metalling
7 Sprf:adlng murrum/ sand, watering and e S ) )
rolling
Checking thickness after each layer and
8. rectification thereof (if any) we S S Yes
9 Checking quantity of aggregate by wC W W Yes
’ excavation of trial pits as per IRC Code
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WC Rw Rw Yes

NOTE :1) For Incoming material Inspection please refer ITP no: 6-82-1010

CAT A:

CATB: Balance Roads

Roads subjected to heavy loading, connected to main highway, main plant roads, etc.

Format No. 8-00-0001-F1 Rev. 0
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ITP NO: 3107 B

WMM for Roads
SL. EIL Records to be
NO ACTIVITY CONTRACTOR submitted/
) CAT A | CATB | Format No.
1 a.) Rewew of callbr'atlon cc?rtlﬁcates of wC Hp Rw | Yes /Format C1
instruments/testing equipments.
b) Field calibration, if any. WwC w W
7 Layoqt Che'cyﬂng including Road Crossing wC W W
& taking initial levels.
3 Apprqval of source & ch@ckmg /testing of wC Note 1 | Note 1 Format C4
materials (wherever required) Format C5
4 Filling (if gny), compaction, .pr0V1d1ng WC WRw | WRw Format C3
chambers in sub-base including levels.
Spreading metal to required thickness, line
5. & levels, dry rolling including spreading of WwC S -
screening material.
6. Check for camber levels. WC S S
7. Spreading, watering & rolling. wC S -
Checking thickness after each layer and
8. rectification thereof (if any). we S S
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WwC Rw Rw Yes

NOTE :1) For Incoming material Inspection please refer ITP no: 6-82-1010

CAT A -

CAT B- Balance roads

Roads subjected to heavy loading connected to main High way, main plant roads etc.
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ITP NO.: 3108

BLACK TOPPING (PREMIX CARPETING) & BITUMINOUS MACADAM (BM)

SL - Records to be submitted/
No. Activity Contractor EIL Format No.

1 Approval of source of materials (aggregate, WC Note 1 Format C4
bitumen, etc.)

2 a) Bev1ew of cahbrgﬂon ce}‘tlﬁcates of weC Hp Yes /Format C1

instruments/ testing equipments

b) Field calibration, if any WC S Yes

3 Surface preparation & check for weC S )
camber/level

4 Chegkmg/ testing of material wherever e W Format C5 Yes
required

5. Tack coat application WwC S -

6. Lay.lng of Premix carpeting/ BM including e S Yes
rolling

7. Application of Seal coat wC S Yes

8. Check for camber and levels wC S -

9. Check for'bltumen temperature and wC S )
consumption

10, Thickness check (random) of Premix wC W Yes
carpet/ BM

11. |Removal of surplus earth WwC - -

12. | Berm preparation WwC - -

13. |Final Inspection WC \Y Yes
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WC Rw Yes

NOTE :1) For Incoming material Inspection please refer ITP no: 6-82-1010

CAT B: All works.

Format No. 8-00-0001-F1 Rev. 0
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ITP NO.: 3109
TANK PADS
Sl FIL Records to be
N ’ Activity Contractor submitted/
0 CATA |CATB Format No.
1 Approval of source of materials (aggregate, wC Note 1 Note 1 Format C4
bitumen etc.)
2. Stripping the area WwC - - -
3 a) Rewew of callbrgtlon ce‘rnﬁcates of wC Hp Rw Yes/ Format C1
instruments/ testing equipments
b) Field calibration, if any WC W S Yes
4. Layout and marking of ground level WwC S - Format C2
5 Excavation to required level, compaction of wC W S )
sub-base
6. Checking/ testing of materials WwC W S Format C5
7 F111¥ng selectefd materials in specified layers, we S ) )
rolling, watering
8. Compaction tests WwC W/Rw Rw Format C3
Gravel filling under annular ring with
9. compaction and adding graded filler material WwC W S Yes
(As applicable)
10. Anti-corrosive layer, consolidation WwC S - -
1. Premix carpeting on side slopes wC S S -
1. Prepe}ra‘uon of “As-built drawing” for e Rw Rw Yes
erection
13 Chgck for settlement of pads during hydro wC W S Yes
testing of tanks
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents wC Rw Rw Yes

NOTE :1) For Incoming material Inspection please refer ITP no: 6-82-1010

CAT A:

CAT B:

having capacity more than 600cum or 10m dia and 8 m height.

and all tanks not covered under “CAT A”.

All Site fabricated steel storage tanks for process fluid /Hydrocarbon, floating roof tanks

Site fabricated steel storage tanks for Raw water, Fire water, waste water, DM water, etc.
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ITP NO.: 3110
MICRO GRADING
SL - Records to be submitted/
No. Activity Contractor EIL Format No.
a) Rewew of callbrfitlon ce;r‘uﬁcates of weC RW Yes/ Format C1
instruments/ testing equipments
b) Field calibration, if any WC - Yes
2. Taking initial levels WC S Yes
3 Clearing/ Removal of extra ‘5011, debris, wC S Yes
etc. from site by transportation
4. Taking final levels wC S Yes
5. Verification of gradient of ground WC S -
6 Finishing of ground surface by hand e S )
’ compactor/ Roller (As applicable)
7. Final inspection WwC W Yes
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WwC Rw Yes

CAT B: All works
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ITP NO.: 3140

FOR UNDERGROUND PIPING (CARBON STEEL/ SS)

(Sheet 1 of 6)

SL. EIL Records to be
No Activity Contractor submitted/
CATA |CATB Format No.
A. PRIOR TO FABRICATION
| Incoming Material Contractor to check all free issue materials and maintain
a) Owner’s supply records of MIV for material issued by owner/EIL
b) Contractor’s supply WC Note -1
) Welding Filler Material
) Approval/Qualification
i) Review of Manufacturer's Test
Certificates/ other documents wC Rw Rw Yes
ii) Testing, if any wC Rw Rw Yes
3. WPS/PQR
i) Review of proposed Procedure WwC HP HP Yes
ii) Testing WwC HP HP Yes
iii) Approval of Final WPS/PQR WwC HP HP Yes
4, Welder Performance Qualification Test wC w A\ Yes
4a. Certification & approval of welders wC \'Y W Yes
5. NDT Procedure Qualification
i) Review of proposed Procedure wC Rw Rw Yes
ii) Testing wC Rw Rw Yes
iii) Approval of NDT procedure WC HP HP Yes
6. Preparation of sket.ches from General wC Rw ) Yes
Arrangement drawings
7. Joint numbering WC Rw - Yes
3 Approval of colour coding scheme wC Rw ) Std spec
9. qutormg of colour coding on pipes & wC S )
fittings
B. FABRICATION (SHOP & FIELD)
L Material as per piping class (check w.r.t. we W Format P1
approved colour coding procedure)
i) Fit-up check WwC S Rw
ii) Dimensional check WC S Rw
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ITP NO.: 3140

FOR UNDERGROUND PIPING (CARBON STEEL/ SS) (Sheet 2 of 6)

S| EIL Records to be
N(; Activity Contractor submitted/
CATA |CATB | Format No.
2. Pre-heat (if any) WC S - Yes
3 Check for purity of purging/shielding Gas (if WC S
any)
4. Purging (if any) wC S
5. Shielding rate (if any) wC S - --
6. Baking of Electrodes wC S - Yes
7. Inter-pass cleaning & Temperature check. wC S --
Visual check of completed welds
8 - For welds with Random Radiography we w ) Format P2
- For welds with 100% Radiography WwC S S Format P2
9. PT/MPT WC S - Yes
10, Radpgraphy marking (for Random weC W W Format P3
Radiography)
11. Radiography Interpretation wC A\ \W Format P4
C. HYDROSTATIC/ PNEUMATIC TESTING
1. Procedure Review wC Rw Rw Yes
2. Correctness of Testing arrangements wC S - -
3. Calibration of Pressure Gauges wC - - Format C1
4. R.F. Pad testing, if any wC W W --
. . Annex-1,
5 Scrutiny of test packs for Mechanical & NDT WC Hp Hp Format P5,
Clearance (Refer Annexure-1)
UGlI
6. Air/Water Flushing (preliminary) wC S S -
Addition of corrosion inhibitors, if required —
6a. Approval of make & quality we S S Yes
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ITP NO.: 3140

FOR UNDERGROUND PIPING (CARBON STEEL /SS)

(Sheet 3 of 6)

Sl EIL Records to be
No Activity Contractor CATA | CATB submitted/
Format No.

7. Pneumatic/ Hydrostatic testing WC W W Format P6

8. Draining of water & Air drying WwC S S Format P6

D. LAYING

1. Trench excavation and levels WwC S - Yes

2. Cleaning of pipe surface WC S - -

3 Approval of wrapping/coating material wC Note 1 Note 1 Yes
manufacturers

4 App.roval of agency for wrapping & WC Rw Rw Yes
coating

5 Sample test of coating materials in WC Rw Rw Yes
approved laboratory

6. Progedure qualification for wrapping & e Hp Hp Yes
coating

7. Application of primer WC S S --

8. Coal tar temperature WC S - -

9. Coating & wrapping WC S S -

10. Check Thickness of coating (if applicable) WC S - Yes

1. Calibration of Holiday tester WwC Rw Rw Format C1

12. Holiday testing WwC W W Yes

13. Peel test WwC Y S/Rw Yes

NOTE :1) For Incoming material Inspection please refer ITP no: 6-82-1010

CAT A:

CAT B: Balance Works.

All pressure lines, Fire Water line, Cooling Water line, CB & ABD.
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ITP NO.: 3140

FOR UNDERGROUND PIPING (CARBON STEEL /SS)

(Sheet 4 of 6)

Records to be

SL. . EIL :
No Activity Contractor CATA | CATB submitted/
Format No.
14. Lifting arrangement WwC S - Yes
15 Lowering (levels & orientation of WC S ) _
branches)
Checking of wrapping & coating for
16. damages during lowering, their repair, WwC W W -
Holiday Testing, etc.
17. Back filling & compaction WC S - Yes
18. Location, Brickwork, plaster of valve pit WC - - Yes
19. Top cover & Finish of valve pit WC S S -
E. SYSTEM COMPLETION
1. Tie in joints (Refer Annexure-2) WwC Annex-2 | Annex-2
5 Scrutiny of test packs for system testing WC Annex-1 | Annex-1
(Refer Annexure-1)
3. System testing WC W S/Rw Format UG2
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WC Rw Rw Yes
CAT A: All pressure lines, Fire Water line, Cooling Water line, etc.

CATB: Balance Works.

Format No. 8-00-0001-F1 Rev. 0
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INSPECTION & TEST PLANS  STANDARD SPECIFICATION No.
CIVIL, STRUCTURAL & 6-82-3100 Rev 1
ARCHITECTURAL WORKS Page 21 of 65

ITP NO.: 3140

FOR UNDERGROUND PIPING (CARBON STEEL /SS)  (Sheet 5 of 6)

ANNEXURE -1

Sl .. EIL

No. Activity Contractor CAT A CATB
F MECHANICAL COMPLETION RECORD

* | (U/G Piping)
1. | Clearance for flushing & testing WwC Rw Rw

la. |Mechanical clearance

- Conformity with drawing wC Rw Rw

- Material as per Specification WwC Rw Rw

Ib. | Welding & NDT clearance

- Material as per Specification WwC Rw Rw
- Fit-up check record WwC Rw Rw
- Visual check of completed welds WwC Rw -
- PT/MPT WC Rw Rw
- Radiography WwC Rw Rw
- PWHT & Hardness WC Rw Rw
- RF pad testing WC Rw Rw
2. | Flushing & Pressure testing WC Rw Rw

3. | Coating & wrapping

- Surface preparation wC Rw -
- Primer application wC Rw Rw
- Coating, wrapping & peel test WwC Rw -
- Holiday check WwC Rw Rw
4. |Laying
- Trench leveling wC Rw Rw
- Lowering & checking for damages in
wrapping & coating, their repair, WC Rw Rw
Holiday testing, etc.
- Backfilling WC Rw Rw

CAT B: All pressure lines, Fire Water line, Cooling Water line, etc.

CAT C: Balance works.

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved




INSPECTION & TEST PLANS
CIVIL, STRUCTURAL &
ARCHITECTURAL WORKS

STANDARD SPECIFICATION No.

6-82-3100 Rev 1

Page 22 of 65

ITP NO.: 3140

FOR UNDERGROUND PIPING (CARBON STEEL / SS)

(Sheet 6 of 6)

ANNEXURE -2

TIE-IN
SL. Activity Contractor EIL
No.
A. FIT UP wC \WY
B. ROOT RUN DP wC \W
C. FINAL RUN DP WwC W
D. RADIOGRAPH REVIEW WwC HP
E. PWHT HARDNESS WwC Rw
F. RF PAD TESTING WwC HP
G. CLEANING & PRIMING WwC S
H. COATING, WRAPPING WwC W
L PEEL TEST WwC HP
J. HOLIDAY TESTING wC HP
CHECKING FOR ANY DAMAGE IN WRAPPING
K. & COATING AFTER LOWERING, THEIR wC \W%
REPAIR HOLIDAY TESTING, ETC.
L BACK FILLING wC S

For CAT A as well as CAT B

Format No. 8-00-0001-F1 Rev. 0
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INSPECTION & TEST PLANS
CIVIL, STRUCTURAL &
ARCHITECTURAL WORKS

STANDARD SPECIFICATION No.

6-82-3100 Rev 1
Page 23 of 65

ITP NO: 3141

PLAIN CEMENT CONCRETE
SL Activity Contractor EIL Records to be submitted/
No. format no.
L a) Rev1ew of cahbrgtmn ce}'tlﬁcates of weC Rw Yes /Format C1
instruments/ testing equipments
b) Field calibration, if any WwC S/Rw Yes
5 Checkmg of layout and materials, e S Format C2, C3, C5, C7
compaction of sub -grade
3. Mix proportion WwC S -
4. Check for shuttering, dewatering if any. WC - Yes
5. Concreting with proper compaction WwC - -
6. Checking of top level of PCC WwC Rw Yes
7. Curing WC - -
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WC Rw Yes

Format No. 8-00-0001-F1 Rev. 0
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INSPECTION & TEST PLANS
CIVIL, STRUCTURAL &

STANDARD SPECIFICATION No.
6-82-3100 Rev 1

ARCHITECTURAL WORKS Page 24 of 65
ITP NO: 3142
REINFORCED CEMENT CONCRETE (SUB-STRUCTURE )
SL o EIL Record's to be
No Activity Contractor submitted/
) CATA | CATB Format No.
1. Approval of source of materials WwC HP HP Format C4
Approval of agency for providing Ready
2 Mixed Concrete (RMC), as applicable we Hp HP Yes
3 a) Bev1ew of callbrgtlon ce}”tlﬁcates of wC HP HP Yes /Format C1
instruments/ testing equipments
b) Field calibration, if any WwC W W Yes
4 Chec.klng of layout & condition of PCC/ wC S S Yes
leveling course
5. Incoming material checking wC Note 1 Note 1 Format C5 , C7
6. Des'lgn of mix & establishment of strength e 1P Hp Yes
at site by trial mix
7 Check for line & level of shuttering wC S S
) including its condition, quality and rigidity.
3. Check for sub;soﬂ water & dewatering wC S S )
arrangement, if any
9. Reinforcement & covers to reinforcement wC S S Yes
10, Inserts, Anchor bolts and pipe sleeves, WC S S )
pockets, dowels, etc.
11. Pour Card WC \\ \\ Format C8, C9
12, Check' for Qbstqcles encountered (Electrical WC S S Yes
conduits, pipe lines, etc.)
13. Concreting, compaction & finishing wC \\Y S/Rw Yes
14. Casting of cubes/Slump wC S S Yes
15. Curing WwC S S
16. Testing of cubes- 7 days WwC S/Rw S/Rw Format C10
17. Testing of cubes- 28 days WC W W Format C10
18. Removal of shuttering WwC S - -
19. Check for water tightness, rendering, if any WC W W -
20. Preparation of As-built drawings wC Rw Rw Yes
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WwC Rw Rw Yes

NOTE :1) For Incoming material Inspection please refer ITP no: 6-82-1010

CAT A:

CAT B:

Critical foundations of equipments i.e. compressors, reactors, columns, stacks, Unit Pipe

racks, plant buildings and other equipment foundations with RCC Quantity > 250 Cum,

tank foundations.

Non critical pipe racks (branch pipe, offsite pipe rack, etc.) non plant buildings, pipe

sleepers, manhole, catch pit, pipe culverts, bridges other equipment foundations not
covered in CAT A, and balance works.

Format No. 8-00-0001-F1 Rev. 0
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INSPECTION & TEST PLANS  STANDARD SPECIFICATION No.
CIVIL, STRUCTURAL & 6-82-3100 Rev 1
ARCHITECTURAL WORKS Page 25 of 65

ITP NO: 3143

REINFORCED CEMENT CONCRETE (SUPER STRUCTURE)

Sl EIL Records to be

No.

Activity Contractor submitted/
CATA | CATB Format No.

Approval of source of materials wC HP HP Format C4

Approval of agency for providing Ready Mixed

2. Concrete (RMC), as applicable We HP HP Yes
3 a) Rev.lew of ?allbratlon certificates of instruments/ wC HP Hp Yes/ Format C1
testing equipments

b) Field calibration, if any WwC w W Format C1

4. Checking of layout WwC S S Yes
Incoming material inspection wC Note 1 | Note 1 Format C5, C7

6. gei:;lgn of mix & establishment of strength at site by trial weC HPp Hp Yes
Check for line & level of shuttering and scaffolding/

7. . S . . wcC S S --
vertical bracing including hoisting arrangements.

8. Reinforcement & covers to reinforcement wcC S S Yes
Inserts, bolts, pipe sleeves, MS rungs, concealed

9. electrical conduits, fan hooks, dowels, etc. including wC S S Yes
welding if any

10.  |Pockets/ openings wC S S Yes

11. | Expansion joints, if any wC S S Yes

12. | Check for water stops, slopes, stoppers, if any wcC S S Yes

13. Pour Card wC w W Format C8, C9

14. Quality I‘{eco'rds of BMC like Delivery Ticket wC Rw Rw Yes
Information, if applicable

15. | Concreting, testing, compaction & finishing wcC W S Yes

16. | Casting of cubes/ Slumps wC S S Yes

17. | Curing wC S S -

18 | Testing of cubes- 7 days WC S/Rw | S/Rw Format C10

19. | Testing of cubes- 28 days WC W W Format C10

20. |Removal of formwork/ staging wC S - -

21 Verification of dimensions viz. AFC drawings and e S S )
tolerances

22. | Check for water tightness, rendering, if any wcC W W --

23. | Preparation of As built drawings. wC Rw Rw Yes
INSPECTION & TEST DOCUMENTS Yes
Review Test and Inspection Documents wC Rw Rw Yes

NOTE :1) For Incoming material Inspection please refer ITP no: 6-82-1010

CAT A: Super structure of foundations for Critical equipments i.e. compressors, reactors, columns, stacks,
foundations, Slabs of plant and non-plant buildings, tank foundations, Unit Pipe racks, plant
buildings and super structure of any other equipment, etc.

CAT B: Not covered in category A Non critical pipe racks (branch pipe, offsite pipe rack, etc) non plant
buildings other than slab, catch pit and balance works, pipe sleepers, pipe culverts, bridges,
manhole etc.

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved




INSPECTION & TEST PLANS

CIVIL, STRUCTURAL &

ARCHITECTURAL WORKS

STANDARD SPECIFICATION No.

6-82-3100 Rev 1
Page 26 of 65

ITP NO: 3145

RCC PAVEMENT / FLOORING

Sl - Records to be submitted/

No. Activity Contractor EIL Format No.

1. Approval of source of materials WC Rw Format C4
Approval of agency for providing Ready Mixed

2 Concrete (RMC), as applicable we HP Yes

3 a) ReYlew of f:ahbratlon certificates of instruments/ WC Hp Yes

testing equipments

b) Field calibration, if any wC S Format C1

4. Layout checking/ excavation of all new foundations wcC - Yes

5. Incoming material inspection wC Note 1

6. D'emgn' of mix &establishment of strength at site by WC Hp Yes
trial mix

7 Check for proper back filling/compaction/ completion WC S Format C3 Yes
of sub - Structure works ’

8. Check for edges of shuttering, alternate panels wcC - -

9. Check for slopes, thickness of flooring wC S -

10. | Shuttering, reinforcement (as applicable) wC - -

11. | Check for expansion joints/ Construction joints wC S -

12. | Check for concealed pipe embedment, earthing, if any wC - -

13. | Check for dividing strips, as applicable wC S -

14. | Concreting, finishing, etc. wC S Format C8, C9

1. Quality Records of RMC like Delivery Ticket WC Rw Yes
Information

16. | Concreting, testing, finishing, test cubes WC W Yes
Checking for line, levels, slopes, joints, thickness of

17. R : WC S -
flooring viz. AFC drawings

18 Curing WwC S -

19. | Grinding & polishing, as applicable wC S -

20. | Testing of concrete cubes (as applicable) WwC w Format C10

21. | Testing of vacuum dewatering flooring (as applicable) wC W/Rw Yes

22. | Preparation of “As Built Drawings” wC Rw Yes
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents wC Rw Yes

NOTE :1) For Incoming material Inspection please refer ITP no: 6-82-1010

CAT B: All works.

Format No. 8-00-0001-F1 Rev. 0
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INSPECTION & TEST PLANS
CIVIL, STRUCTURAL &
ARCHITECTURAL WORKS

STANDARD SPECIFICATION No.

6-82-3100 Rev 1
Page 27 of 65

ITP NO: 3146

BRICK MASONARY
Sl FIL Records to be
N ’ Activity Contractor submitted/
0 CATA | CATB Format No.
1 a) Rev1ew of callbr‘atlon cc?rtlﬁcates of WC Rw Rw Yes/ Format C1
instruments/ testing equipments
b) Field calibration, if any WwC Rw Rw Yes
¢) Field testing of Materials, if any WC Rw Rw
2. Incoming material inspection WC Note 1 Note 1
3. Cleaning of surface WC - - -
4. Wetting/soaking of bricks wC S S -
5. Cement mortar proportion WwC S S -
6. Staging & scaffolding WC - - -
7. Hacking of adjacent concrete surface wC S S -
8. Check for bond/closers, thickness of joints WwC S - -
9. Line, level & plumb wC S S -
10, Raking out joints, keys in brick work, if WC S S )
any
Check for placement of Reinforcement
H. bars in case of partition brick work we S S )
12. Embedment of fixtures WwC S S -
13. Curing WwC - - -
14. Preparation of ‘As Built Drawings’ WC Rw Rw Yes
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WwC Rw Yes

NOTE :1) For Incoming material Inspection please refer ITP no: 6-82-1010

CAT A: Load bearing walls
CAT B: Balance works

Format No. 8-00-0001-F1 Rev. 0
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INSPECTION & TEST PLANS
CIVIL, STRUCTURAL &
ARCHITECTURAL WORKS

STANDARD SPECIFICATION No.
6-82-3100 Rev 1

Page 28 of 65
ITPNO: 3147
STRUCTURAL STEEL WORKS
S. EIL Records to be

No Activity Contractor CATA | CATB ;3?}1:2?;(1/.
A | PRE — FABRICATION ACTIVITIES
L a) iz:fii;:;ve(c)li ic;ilz;e;ion certificates of instruments/ WC Hp up Yes/ gi)rmat

b) Field calibration, if any wC S S Yes
2. |Incoming material inspection wC Note 1 | Note 1 Yes
3. | Welding Filler material approval/ qualification

a) Manufacturing test certificates/ documents wC Rw Rw Yes

b) Testing, if any wC W w Yes
4. | WPS/PQR WwC HP HP Yes
5. | Welders performance qualification wcC W W Yes
6. |Layout checking wC S - Yes
7. | Welding equipment and accessories WC - -
8. | Preparation and approval of Fabrication drawings wC Rw Rw Yes
B FABRICATION ACTIVITIES
1. |Materials as per design drawing wC Rw Rw Format C12
2. | Check straightness and non-warping of members wC S S Format C12
s |pimerion g chse peludngroisimatslons| e |5 | s romacia
4. | Visual check for welding wC S S Format C12
5 S;;Tiﬁ%oﬁlzl;s;ﬁﬁ esrurface preparation for painting and weC S S Format C12
6. | Checking paint as per specs, shelf-life, etc. wC S S Yes
7. | Application of specified paint, painting thickness, etc. wC S S Format C12
C FIELD ERECTION ACTIVITIES
1. ;Lflt(llléf arrangements including test certificates of lifting weC S Rw S/Rw Yes
2. | Correctness of location wC S - Format C12
3. | Orientation of bracing, lugs wC S - -
4. | Alignment & levels wC S - Format C12
5. |Field welding (if any) wC S S Format C12
6. | Grouting wC S S Format C12
7. | Finishing coat of paint, thickness of paint etc. WwC S S Format C12
8.  |Preparation of As-built drawings wC Rw Rw Yes

INSPECTION & TEST DOCUMENTS

Review Test and Inspection Documents wC Rw Rw Yes

NOTE :1) For Incoming material Inspection please refer ITP no: 6-82-1010

CAT A:

CAT B:

racks, stacks, Technological structures.

buildings, walkways, platforms, etc.

Steel structures pertaining to equipment site compressors, reactors, columns, Unit Pipe

Steel structures of Non critical pipe racks (branch pipe, offsite pipe rack, etc. non plant

Format No. 8-00-0001-F1 Rev. 0
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INSPECTION & TEST PLANS

CIVIL, STRUCTURAL &
ARCHITECTURAL WORKS

STANDARD SPECIFICATION No.

6-82-3100 Rev 1

Page 29 of 65
ITP NO: 3148
PILING WORKS
Sl FIL Records to be
’ . Contractor submitted/
No. Activity CATA | CATB |  Format No.
1. Approval of source of materials wC Rw Rw Format C4
Approval of agency for providing Ready
2 Mixed Concrete (RMC), if applicable we HP Hp Yes
3 a) Cal{bratlon'certlﬁcat.e of measuring & WC Hp Hp Yes/ Format C1
testing equipments/ instruments
b) Field calibration, if any WC A\ S Yes
4. Layout and ground level wC S S Yes
5. Incoming material inspection WC Note 1 Note 1
6. Des‘lgn of mix &estabhshment of strength WC Hp Hp Yes
at site by trial mix
7. Driving of piles & check for set point WC S S -
3 Check for depth of bore and lowering of WC S ) )
cage measuring
9. Check for cage reinforcement, its length, WC S S )
overlaps
10. Pour Card WwC HP HP Format C8, C9
Quality records of RMC like Delivery
. Ticket Information, if applicable we Rw Rw Yes
12. Concreting, WC W S Yes
13. Casting of cubes/Slumps WC S S Format C10
14. Testing of cubes- 7 days wC S/Rw S/Rw Format C10
15. Testing of cubes- 28 days WwC W W Format C10
16. Checl.i for cut off level of concreting & WC S ) Yes
quantity of concrete poured
17. Lifting of casing pipe wC S S -
18, Pile load tests (lateral/vertical/cyclic/pull WC W Rw Yes
out)
19. Submission of pile load test report WC Rw Rw Yes
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WwC Rw Rw Yes
NOTE :1) For Incoming material Inspection please refer I'TP no: 6-82-1010
CAT A:  Critical foundations of equipments i.e. compressors, reactors, columns, stacks,
Technological structures, Unit Pipe racks, plant buildings and other equipment
foundations.
CAT B: Non critical pipe racks (branch pipe, offsite pipe rack, etc.) non-plant buildings.

Format No. 8-00-0001-F1 Rev. 0
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INSPECTION & TEST PLANS

CIVIL, STRUCTURAL &

ARCHITECTURAL WORKS

STANDARD SPECIFICATION No.

6-82-3100 Rev 1
Page 30 of 65

ITP NO: 3171

ANTITERMITE TREATMENT
SL - Records to be submitted/
No. Activity Contractor EIL Format No.
Testing of material & spraying devices
. : : . HP &
1. including personal protective equipments WwC Yes
. Note 1
like facemask, gloves, shoes, etc.
Preparation of surface for taking dosage of
2. emulsion by ramming of each layer of soil WC - -
by roding the earth at specified intervals
Backfilling and compaction in specified
A layers along with application of emulsifier ”
- along the sides of masonry & RCC we S Format C3
structures
Compaction of top surface for taking
4 dosage of emulsifier by roding the earth at weC ) )
specified intervals for the entire floor area
before concreting
5 Cl.le':ck for consumption of emulsifier WC g Yes
utilized
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WwC Rw Yes
NOTE :1) For Incoming material Inspection please refer ITP no: 6-82-1010

CAT B: All works.

Format No. 8-00-0001-F1 Rev. 0
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INSPECTION & TEST PLANS
CIVIL, STRUCTURAL &
ARCHITECTURAL WORKS

STANDARD SPECIFICATION No.

6-82-3100 Rev 1
Page 31 of 65

ITP NO: 3172

PLASTERING
Sl FIL Records to be
N ’ Activity Contractor submitted/
0 CATA | CATB Format No.
1. Calibration of testing equipments wC Rw Format C1
2. Checking/ testing of materials WC W Format C5, C7
A Check for completeness of all hidden jobs
3. e . WwC - - -
like piping, conduiting, etc.
4. Check for grading of sand, Mix proportion WC S S -
5 Sample preparation for finish and its WC W S )
approval
6. Neeru application on plaster (as applicable) wC S - -
Hacking and cleaning the surface,
7. removing loose particles, wetting the WC - - -
surface
3 Checking of plaster thickness, plumb & WC S ) Yes
even surface
Check for grooves, openings, rounding off
9. . WC - - -
the corners, hollowness in plaster
10. Curing WwC S S -
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WC Rw Yes

CAT A:  Area requiring special finish

CAT B: Balance works.

Format No. 8-00-0001-F1 Rev. 0
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INSPECTION & TEST PLANS
CIVIL, STRUCTURAL &
ARCHITECTURAL WORKS

STANDARD SPECIFICATION No.

6-82-3100 Rev 1
Page 32 of 65

ITP NO.: 3173

DOORS, WINDOWS AND VENTILATORS

Sl EIL Records to be
N : Activity Contractor submitted/
0 CATA | CATB Format No.
1. Incoming material inspection WC Note 1 Note 1
2. Calibration of testing equipments wC HP HP Yes
3. Check for sections & dimensions WC S - Yes
4. Line, level & plumb WC - - -
5. Section joinery details wC Rw - -
6. Grouting with lugs/ dash fasteners wC - -
7. Check for fixtures & fittings WwC S S Yes
8. Check for thickness & type of glazing WC - - Yes
Check for rubber gasket, anodizing (as
9. . WC - - -
applicable)
10, Brand{ shade of paints, no. of coats WC S Rw )
including surface preparation
11. |Final inspection wC HP HP Yes
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WwC Rw Rw Yes

NOTE :1) For Incoming material Inspection please refer ITP no: 6-82-1010

CAT A: Main plant buildings.

CAT B: Balance works.

Format No. 8-00-0001-F1 Rev. 0
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INSPECTION & TEST PLANS

CIVIL, STRUCTURAL &
ARCHITECTURAL WORKS

STANDARD SPECIFICATION No.

6-82-3100 Rev 1
Page 33 of 65

ITP NO.: 3174

PAINTING (BUILDING WORKS)

Records to be

SL. EIL
No. Activity Contractor submitted/
CATA | CATB Format No.
1. Completion of surface preparation wC - - -
2. Incoming material inspection WC Note 1 Note 1
3. Confirmation of colour, shade & brand wC HP HP -
4. Check for number of coats WC S S Yes
5. Curing, if any WC S - -
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WC Rw Rw Yes

NOTE :1) For Incoming material Inspection please refer ITP no: 6-82-1010

CAT A:

center etc.

CAT B: Balance works.

Main plant buildings, Major non-plant building (viz: Administrative building, Training

Format No. 8-00-0001-F1 Rev. 0
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INSPECTION & TEST PLANS STANDARD SPECIFICATION No.

CIVIL, STRUCTURAL & 6-82-3100 Rev 1
ARCHITECTURAL WORKS Page 34 of 65
ITP NO. : 3175
SANITARY FITTINGS
Sl FIL Records to be
N ’ Activity Contractor submitted/
0 CATA | CATB Format No.
1. Incoming material inspection WC Note 1 Note 1
2. Checking of sample (as applicable) WC S - Yes
A Check completeness of finishing works
3. . .. WwC S - -
w.r.t. line, level & position
Check proper fixing of the sanitary fittings
4. . . WwC S - -
to give aesthetic appeal
5. Check for leakage WwC S Rw -
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WC Rw Rw Yes

NOTE :1) For Incoming material Inspection please refer ITP no: 6-82-1010

CAT A:  Main plant buildings, Major non-plant building (viz: Administrative building, Training
center etc.)

CAT B: Balance works.
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INSPECTION & TEST PLANS

CIVIL, STRUCTURAL &

ARCHITECTURAL WORKS

STANDARD SPECIFICATION No.

6-82-3100 Rev 1
Page 35 of 65

ITPNO.: 3176

WATER PROOFING (ROOF)
SL . . Records to be submitted/
No. Activity Contractor EIL Format No.

1. Approval of materials WwC HP Format C4
a) Calibration certificate of measuring &

2. testing equipments/application WwC HP Yes/ Format C1

instruments (if applicable)

b) Field calibration, if any WC W Yes

3 Surface prepgratlon for screeding/ water wC W )
proof plastering

4 Mix proportion, thickness of gcreedlng/. wC S Yes
plastering & slope towards rain water pipes
Formation of groove at specified height on

5. WC - -
parapet wall

6. Incommg material inspection, no. of goats, wC Note 1 Yes
application procedure and consumption.

7 Tert.nlnatlon of material in groove on wC S )
vertical plane

3. Check for.hollowness, bubbles in water weC S )
proofing, if any
Conducting a sample of water proofing test

9. by flooding the area for specified interval WwC W
(as applicable)

10. Cleaning of surface WwC - --

1. Submission of Guarantee in the requisite wC Rw Yes
Performa
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WC Rw Yes

NOTE :1) For Incoming material Inspection please refer ITP no: 6-82-1010

Format No. 8-00-0001-F1 Rev. 0
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INSPECTION & TEST PLANS

CIVIL, STRUCTURAL &

ARCHITECTURAL WORKS

STANDARD SPECIFICATION No.

6-82-3100 Rev 1
Page 36 of 65

ITP NO: 3177

FALSE FLOORING AND FALSE CEILING

13:)'. Activity Contractor EIL RecordFsJ:l::ts;(l:.mitted/
FALSE FLOORING
1. Manufacturers Test Certificate WwC Rw Yes
2. Incoming material inspection WC Note 1 Yes
3. Cleaning base floor WC - -
e
5. Check for installation of grid framework WC S -
6. Proper line, level & layout WC S -
7. Final inspection WwC HP Yes
FALSE CEILING
1. Manufacturers Test Certificate WC Rw Yes
2. Incoming material inspection WC Note 1 Yes
3. Surface preparation of panel boards WwC - -
4. Proper line, level & cut-outs WC S -
5. Painting of panel boards WC S Yes
6. Final inspection WwC HP Yes
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WwC Rw Yes

NOTE :1) For Incoming material Inspection please refer ITP no: 6-82-1010

Format No. 8-00-0001-F1 Rev. 0
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INSPECTION & TEST PLANS
CIVIL, STRUCTURAL &
ARCHITECTURAL WORKS

STANDARD SPECIFICATION No.

6-82-3100 Rev 1
Page 37 of 65

ITP NO.: 3178

UNDER DECK INSULATION
SIL - Records to be submitted/
No. Activity Contractor EIL Format No.
1 Incommg material checking including weC Note 1 Yes
density
7 Checking of adhesive, fasteners for wC S Yes
anchorage
3. Fixing of scaffolding, ladders, platforms WwC S -
A F1x1ng of under-deck insulation with wC ) )
adhesive
5. Fixing of dash fasteners at defined spacing WwC - -
6. Finishing WC S -
7. Final inspection WwC \'Y Yes
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WwC Rw Yes

NOTE :1) For Incoming material Inspection please refer ITP no: 6-82-1010

Format No. 8-00-0001-F1 Rev. 0
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INSPECTION & TEST PLANS
CIVIL, STRUCTURAL &
ARCHITECTURAL WORKS

STANDARD SPECIFICATION No.

6-82-3100 Rev 1
Page 38 of 65

ITP NO.: 3179

ROOQOFING ACCESSORIES
Sl FIL Records to be
N ’ Activity Contractor submitted/
0 CATA CATB Format No.

1. Incoming material inspection WC HP/ Note 1 | HP/ Note 1 Yes

2. Ensure proper sequence of sheeting WC W

3. Check for mitring, overhang, laps, etc. WwC S - -
Slopes line, level of sheets, barge boards,

4. ridges & gutters, overhang WC S - -
of sheets
Bolting by drilling only, length of bolts,

5 .. WwC S - -
nos., anodizing and type of washers
Check for slopes of rain gutters, down take

6 pipes, north lighting curves/ supports for WC S - -
gutters

7 Check for leakage/ passing of light WC S - -

8. Final inspection WC \'% W Yes
INSPECTION & TEST DOCUMENTS -
Review Test and Inspection Documents WwC Rw Rw Yes

NOTE : 1) For Incoming material Inspection please refer ITP no: 6-82-1010

CAT A:

2) Fixing arrangement need to be reviewed with respect to contract specifications.

etc.), main plant buildings, etc.

CAT B: Balance works.

Important structures (e.g. Compressor House, Warehouse, Workshop and Pump House

Format No. 8-00-0001-F1 Rev. 0

Copyright EIL — All rights reserved




INSPECTION & TEST PLANS

CIVIL, STRUCTURAL &

ARCHITECTURAL WORKS

STANDARD SPECIFICATION No.
6-82-3100 Rev 1

Page 39 of 65
ITP NO.: 3199
LIGHTING WORKS (NON PLANT BUILDINGS)
SL - Records to be submitted/
No. Activity Contractor EIL Format No.

1 Prepare detailed condU{t layout c?lagram as WC W Yes
per the approved electrical drawing
Provide GJ/PVC sleeves in columns/beams

2. at identified locations to facilitate laying of WwC S -
conduit on later date.

3. Incoming material inspection WC Note 1 Yes
Ensure that the conduit is laid in line with

4. execution drawings & provide pull-wires WwC S -
as per requirement.

5. Check correctness of drop/JB locations WwC S -

6. Check threaded joints are proper WC S -

7 Er‘lsu.re all JB/Fan box are properly stuffed e S )
with jute
Ensure conduits are properly tied to

8. reinforcement bars to prevent floating WC S -
during concrete
Ensure proper supporting of conduit

9. . WwC S -
lengths wherever required
Ensure adequate chasing depth for conduit

10. - ST . WwC S -
portion coming inside brick walls
Check workmanship towards joints and

11. presence of any foreign material inside the WwC S -
conduits

12, Ensure wiring material is inspected at site wC W Yes
before use
Ensure correctness of lighting wire size

13. and no. of wires as per the drawing in each WC S -
conduit portion

14. Preparation of "As Built" drgs. WC Rw Yes
INSPECTION & TEST DOCUMENTS
Review Test and Inspection Documents WC Rw Yes

NOTE : 1) For Incoming material Inspection please refer ITP no: 6-82-1010

Format No. 8-00-0001-F1 Rev. 0
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INSPECTION & TEST PLANS  STANDARD SPECIFICATION No.
CIVIL, STRUCTURAL & 6-82-3100 Rev 1
ARCHITECTURAL WORKS Page 40 of 65

SECTION - B
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INSPECTION & TEST PLANS  STANDARD SPECIFICATION No.
CIVIL, STRUCTURAL & 6-82-3100 Rev 1
ARCHITECTURAL WORKS Page 41 of 65

FORMATS
FOR
CIVIL, STRUCTURAL &

ARCHITECTURAL WORKS

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved



INSPECTION & TEST PLANS STANDARD SPECIFICATION No.

CIVIL, STRUCTURAL & 6-82-3100 Rev 1
ARCHITECTURAL WORKS Page 42 of 65
CONTENTS
S. FORMAT PAGE
NO. DESCRIPTION NO. NO.
1. Record of calibration of Measuring/Testing equipments Cl 43
2. Surveying and Layout record C2 44
” Test report for determination of dry density & moisture "
3. . C3 45
content of sand/soil
4. Record of approval of source(s) for aggregates C4 46
5. Sieve analysis report C5 47
6. Underground piping — test report (RCC/CI) C6 48
7. Cement testing result report c7 49
8. Pour card (I) — Programme of concreting C8 50
9. Pour card (II) — Observation during concreting C9 51
10. Crushing strength testing results of concrete cubes C10 52
Water absorption, crushing strength & efflorescence "
11. . . Cl1 53
testing results of bricks
12. Structural fabrication & erection sheet C12 54

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved
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INSPECTION & TEST PLANS STANDARD SPECIFICATION No.

CIVIL, STRUCTURAL & 6-82-3100 Rev 1
ARCHITECTURAL WORKS Page 44 of 65
FORMAT NO.: C2
SURVEYING AND LAYOUT RECORD
Project : Job No :
Client : Contractor
Name of Work :
1. Reference Drawing
2. Reference Grid Pillars

Reference Bench Mark/Reduced Level

w

4. Co-ordinates

5. Reduced Level

6. Closing error, if any

7. Layout Sketch

( CONTRACTOR ) (EIL) (CLIENT)
Date

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved
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INSPECTION & TEST PLANS STANDARD SPECIFICATION No.

CIVIL, STRUCTURAL & 6-82-3100 Rev 1

ARCHITECTURAL WORKS Page 46 of 65

FORMAT NO. : C4

RECORD OF APPROVAL OF SOURCE(S) FOR

AGGREGATES, SOIL

Project : Job No :
Client Contractor
Name of Work :
1. Reference
2. Material
3. Location of Source
4. Approx. distance from the site
5. Physical Properties

a) Colour (as applicable) :

b) Shape (as applicable) : Rounded/Irregular

c) Texture (as applicable) :
6. Tests conducted at
7. Code of Conformance
8. Test Report Reviewed

9. Remarks
10. Explanation if any

Enclosures

COMMITTEE MEMBERS

APPROVED

Signature of the contractor
Date

Place

Glossy/Smooth/Granular

Satisfactory/Un-satisfactory

The source is approved/not approved

a) Reviewed Test Reports

b) Request of contractor, if available
i) EIL

ii) Client

Format No. 8-00-0001-F1 Rev. 0

Copyright EIL — All rights reserved



pansasal sjybu |1y — 713 WbuAdoD 0 ‘A8 L4-1000-00-8 "ON lew.lo4

(119) (MOIOVILNOD) (AOYVHO-NI-dV /AL LSAL)

nogl
W 9¢ g
wwely
wuw 9'g
wut ()
wwel
DDy 10 Umop wr (¢ wuw g'g|

ww el
DDd 10} umop wui () wuw 9|

wu ()7
W 477
JIom peol ww o
ww Gy

10 (Surudaros) ww ¢ wuw ¢¢
(I1-1D) $¥-€9 wur €9

(I-1D) §7-06 w08

ww ()6
ww ez

%
-

~
—

&
—

"
—

<
—

%)
—_

I
—

—
—

=
N | —

—|ifen| < || S| |0

DIRLICH | (8100-59-9 2dg TIA/£8¢:ST 12d sV) ) .
polIe /passed © udye) ojdweg Jo M TV.LIN AVOW/ALVOTIDOV ASUVOD

ueq
nogl
n00¢
0009
ww 1|
ww 9¢'7
ww ¢/ 'y
paure)ay IeuddIdg | (ws) paureyay YA\ IZIS NG ‘ON 'S
ALVOHAOIV ANIA
uaye) ojdwes yorym uo jeq : udye) 9jdwes Jo 1M
J10joe1U0)) : areq : JuID
IO\ JO QwreN : ON qof : 100flo1d
LIAOdHYT SISATVNY HAHIS
%0

—|afen| < || S|

(e8g:S112d 5V) snnpojy Suisseg o | POUERU %
. o

SHEUY uoz ssoudulf JdAnemwn)

‘'ON LVINIOA

6940 L 8bed SMUOM TVINLOILIHOYY
L A8Y 001€-28-9 2 IVINLONALS “TIAID
*ON NOILVOI4103dS Q¥VANVLS SNV1d 1S31 ' NOILDO3dSNI



pansasal sjybu |1y — 713 WbuAdoD 0 ‘A8 L4-1000-00-8 "ON lew.lo4

areq
INAITO glEl FOLOVILNOD

Aue JI ‘syprewoy 11

Sunsa, jo areq 01

pajonpuo) (s) 1S9, )
g[oyueN Jo odA T, 'S
JUSIpRID ‘L

adid jo eiq 9
uorjeoy1oadg S

: woysAg 29 adid o adK . v

uoneusdIsa(q sul|

A

uored0]| Z
Fuimelq 20Uy ‘1
IO JO sweN
10J0B1U0D) : JUuald
: ON qof : 103lo1g
(ID 7/ 2DW) LIOdAT LSAL-ONIdId ANNOIADAAANN

9D : ‘ON LYINIOA

5940 gy abed SMHOM TVHENLOTLIHOYY

L A9Y 001¢-28-9 2 IVINLONYLS “IAID

*ON NOILVOI4103dS Q¥VANVLS SNV1d 1S31 ' NOILDO3dSNI



INSPECTION & TEST PLANS

CIVIL, STRUCTURAL &

ARCHITECTURAL WORKS

STANDARD SPECIFICATION No.

6-82-3100 Rev 1
Page 49 of 65

FORMAT NO.

Project
Client
Name of Work

Brand of Cement
Wt. of sample taken
Room Temperature

C7

CEMENT TESTING RESULT REPORT

Job No
Contractor

Consignment No.
Sample Collected on

A. CONSISTENCY
Trial Wt. of &V;t::: Reiﬂing
No. C(enlllf)nt Added % of Water Indicator Consistency Remarks
& (gm) (mm)
B. SETTING TIME
Time
Wt. of
. Wt. of Recorded Time " . .
Trial Cement Water W/.C When Recorded Initial Final Seftmg Remarks
No. Added Ratio Set Set Time
(gm) (gm) Water At set
g Added
C. FINENESS
Wt. of Cement Retained on
Trial No. 90 p IS sieve % Retained Remarks
Sample Used in gm
D. COMPRESSIVE STRENGTH
Cube Size : 7.06X7.06X7.06 cm
. . Date of Crushing Crushing Crushing
T;I':)al Prolvf)l:"tion . . S Aegc:n(:in Surface Load Strength Remarks
. P Castlng Testlng p Area (CmZ) (Kg) (Kg/CmZ)
( TESTED BY )/LAB-IN-CHARGE ( CONTRACTOR ) (EIL)

Date

Format No. 8-00-0001-F1 Rev. 0
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INSPECTION & TEST PLANS  STANDARD SPECIFICATION No.
CIVIL, STRUCTURAL & 6-82-3100 Rev 1
ARCHITECTURAL WORKS Page 50 of 65

FORMAT NO. : C8
POUR CARD-I (PROGRAMME OF CONCRETING)

Contractor : Client :
Name of work :
(Contractor) (EIL) (Client/ Owner)
Name Name Name
Designation Designation Designation
Date Date Date

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved



INSPECTION & TEST PLANS STANDARD SPECIFICATION No.
CIVIL, STRUCTURAL & 6-82-3100 Rev 1
ARCHITECTURAL WORKS Page 51 of 65

FORMAT NO. : Cc9
POUR CARD-II (OBSERVATIONS DURING CONCRETING)

Contractor : Client :
Name of work :
1. a) Quality of coarse aggregates
Satisfactory |:| Not satisfactory I:I
b) Quality of fine aggregates
Satisfactory I:I Not satisfactory I:I

c) Bulkage of sand taken into account
Yes I:I No I:I

(Contractor) (EIL) (Client/ Owner)
Name Name Name

Designation Designation Designation

Date Date Date

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved
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INSPECTION & TEST PLANS  STANDARD SPECIFICATION No.
CIVIL, STRUCTURAL & 6-82-3100 Rev 1
ARCHITECTURAL WORKS Page 55 of 65

SECTION -C

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved



INSPECTION & TEST PLANS  STANDARD SPECIFICATION No.
CIVIL, STRUCTURAL & 6-82-3100 Rev 1
ARCHITECTURAL WORKS Page 56 of 65

FORMATS

FOR

UNDERGROUND PIPING WORKS

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved



INSPECTION & TEST PLANS STANDARD SPECIFICATION No.

CIVIL, STRUCTURAL & 6-82-3100 Rev 1
ARCHITECTURAL WORKS Page 57 of 65
CONTENTS
S.NO DESCRIPTION FORMAT PAGE
NO. NO.
1. Daily fit up inspection & traceability report P1 58
2. Weld visual inspection report P2 59
3. Radiography offering report P3 60
4. Radiography interpretation report P4 61
5. Piping hydrostatic test release record P5 62
6. Piping hydrostatic test acceptance record P6 63
7. Linewise record UGl1 64
8. U/G piping system testing record uG2 65

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved



INSPECTION & TEST PLANS STANDARD SPECIFICATION No.
CIVIL, STRUCTURAL & 6-82-3100 Rev 1
ARCHITECTURAL WORKS Page 58 of 65
FORMAT NO.
DAILY FIT UP INSPECTION & TRACEABILITY REPORT

Project Job No
Client : Contractor
Name of Work:
Report No. Date
SL . . . Joint Inch Manufacturers
No. Service/Line No. | Dia. No. Typ e Mir. Heat No. Clearance | Remarks

TOTAL TOTAL

INCH DIA. INCH

MTR.
Total Inch Previous Till Date
Diameter
Meter
| G — Butt Weld | S— Socket Weld | B— Branch Weld | M — Mitre Weld
(CONTRACTOR) (EIL)

Format No. 8-00-0001-F1 Rev. 0

Copyright EIL — All rights reserved




INSPECTION & TEST PLANS  STANDARD SPECIFICATION No.
CIVIL, STRUCTURAL & 6-82-3100 Rev 1
ARCHITECTURAL WORKS Page 59 of 65

FORMAT NO. : P2

WELD VISUAL INSPECTION REPORT

Project : Job No
Client : Contractor
Name of Work :
Report No. : Date
WPS No.
sl Joint Visual
N(;. Service/Line No. Dia. No. Type Welder No. Inspection Remarks
Clearance
Total inch Dia
WORK LOAD =
PREVIOUS =
TILL DATE =
% PROGRESS =
G - BUTT WELD
S - SOCKET WELD
B - BRANCH WELD
M - MITRE WELD
CONTRACTOR EIL

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved




INSPECTION & TEST PLANS STANDARD SPECIFICATION No.

CIVIL, STRUCTURAL & 6-82-3100 Rev 1
ARCHITECTURAL WORKS Page 60 of 65
FORMAT NO. P3
RADIOGRAPHY OFFERING REPORT
Project : Job No
Client Contractor
Name of Work :
Report No. Date
1\511;, Service/Line No. | Dia. | Joint No. | Welder No. RadioNgOl:aphy Ac]c)(;l::ed Bﬁl‘j;.o.
CONTRACTOR EIL

Format No. 8-00-0001-F1 Rev. 0

Copyright EIL — All rights reserved




INSPECTION & TEST PLANS STANDARD SPECIFICATION No.
CIVIL, STRUCTURAL & 6-82-3100 Rev 1
ARCHITECTURAL WORKS Page 61 of 65

FORMAT NO.

Project :

Client

Name of Work :

Radiography Technique

Source : Ir192 |:| s

P4

RADIOGRAPHY INTERPRETATION REPORT
Job No

Contractor

SWSI/DWSI/DWDI

X-Ray |:| , Cobalt 60 |:|

Film Type & Make :

1QI: Date :

Radiography Procedure No. :

SI. | Service/ . Joint | Welder Radiography Joint Status
No. | LineNo. | "™ | No. | No. No. Segment | Resuls | or/m
SWSI - SINGLE WALL SINGLE IMAGE

DWSI - DOUBLE WALL SINGLE IMAGE

DWDI - DOUBLE WALL DOUBLE IMAGE

A - ACCEPTED

R - REPAIR

H - HOLD

S/C - SURFACE CHECK

RT - RETAKE

CONTRACTOR EIL

Format No. 8-00-0001-F1 Rev. 0

Copyright EIL — All rights reserved




INSPECTION & TEST PLANS  STANDARD SPECIFICATION No.
CIVIL, STRUCTURAL & 6-82-3100 Rev 1
ARCHITECTURAL WORKS Page 62 of 65

FORMAT NO. : P5

PIPING HYDROSTATIC TEST RELEASE RECORD

Project : Job No :
Client : Contractor
Name of Work :
Plan : Date :
Loop No : Area :
REF P & ID No. :
INCH MTR :
From To
Line No. (s) Isometric No. (s) P&ID No. (s)
Test Medium : Test Duration : Design/Test Pressure :
Test Pressure Gauge No. | Range | Calibration Certificate No.: Gauge Calibration Date:
Items to check Accept Witness

Contractor | EIL

Field Installation Checklist Prior to Hydrostatic test Signed

Punch list Prepared Yes I:l No I:l

Pre — Hydrostatic test Punch items Cleared

Accessibility to Inspection/Witness Locations

Capacity of pressurizing pump checked

Cordon off area for high pressure testing, as required

Pre-hydrostatic test flushing carried out

IBR/Others test Witnessing Required Yes No
System Released for Pressure Testing :
Contractor : EIL:
Sign : Name : Sign : Name :
Date : Date :
Designation : Designation:

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved




INSPECTION & TEST PLANS STANDARD SPECIFICATION No.
CIVIL, STRUCTURAL & 6-82-3100 Rev 1
ARCHITECTURAL WORKS

Page 63 of 65

FORMAT NO. : Pé6

PIPING HYDROSTATIC TEST ACCEPTANCE RECORD

ACTIVITY

Date Time

Water Filling and Venting started at

Water Filling Completed

Vents Closed

Isolation of Pressurizing pump

Test completed at :

- Water drained

- Air

Temp Blinds Removed

Checked for reinstallation of
a. Valves
b. Others

- Cold setting of spring supports carried out

Contractor :

EIL :

Sign :

Sign:

Date :

Date:

Name : Designation

Name: Designation:

Reviewed by EIL Area Coordinator :

Sign:

Date:

Name: Designation:

Format No. 8-00-0001-F1 Rev. 0

Copyright EIL — All rights reserved
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INSPECTION & TEST PLAN STANDARD SPECIFICATION No:
FOR CIVIL, STRUCTURAL & 6-82-3100 Rev 1
ARCHITECTURAL WORKS Page 65 of 65

FORMAT NO. : UG2
U/G PIPING SYSTEM TESTING RECORD

ACTIVITY Date Time

Air/Water Filling and Venting started at

Water Filling Completed/Air pressure achieved

Vents Closed (for water testing)

Isolation of Pressurizing pump/compressor

Visual Test/Soap Bubble check completed at :

- Water drained/Air depressurized

- Drying, if applicable

- Temp Blinds Removed
- Checked for reinstallation of
a. Valves
b. Others
Contractor : EIL :
Sign : Sign:
Date : Date:
Name : Designation Name: Designation:

Reviewed by EIL Area Coordinator :

Sign:

Date:

Name: Designation:
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SPECIFICATION FOR QUALITY STANDARD SPECIFICATION No.

MANAGEMENT SYSTEM 6-78-0001 Rev. 2
REQUIREMENTS FROM BIDDERS Page 2 of 7
Abbreviations:
ISO - International Organization for Standardization
MR - Material Requisition
PO - Purchase Order
PR - Purchase Requisition
QMS - Quality Management System

QMS Standards Committee
Convener: Mr. S.K. Badlani

Members: Mr. Sanjay Mazumdar (Engg.)
Mr. R.K. Singh (SCM)
Mr. B. Biswas (SCM)
Mr. Ravindra Kumar (Const.)
Mr. Vinod Kumar (CQA)
Mr. Swapnil Vaishnav (Projects)
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SPECIFICATION FOR QUALITY  STANDARD SPECIFICATION No.
MANAGEMENT SYSTEM 6-78-0001 Rev. 2
REQUIREMENTS FROM BIDDERS Page 4 of 7

1.0

2.0

2.1

2.2

2.3

3.0

4.0

5.0

5.1

SCOPE

This specification establishes the Quality Management System requirements to be met by
BIDDER for following purpose:

. QMS requirements to be met by suppliers / contractors after award of work / during
contract execution.

DEFINITIONS

Bidder

For the purpose of this specification, the word “BIDDER” means the person(s), firm,
company or organization who is under the process of being contracted by EIL / Owner for
delivery of some products (including service). The word is considered synonymous to
supplier, contractor or vendor.

Project Quality Plan

Document tailored from Standard Quality Management System Manual of BIDDER,
specifying how the quality requirements of the project will be met.

Owner

Owner means the owner of the project for which services / products are being purchased and
includes their representatives, successors and assignees.

REFERENCE DOCUMENTS
6-78-0002 Specification for Documentation Requirements from Contractors
6-78-0003 Specification for Documentation Requirements from Suppliers

QUALITY MANAGEMENT SYSTEM - GENERAL

Unless otherwise agreed with EIL / Owner, the BIDDER proposed quality system shall fully
satisfy all relevant requirements of ISO 9001 “Quality Management Systems -—
Requirements.” Evidence of compliance shall be current certificate of quality system
registration to ISO 9001 or a recent compliance audit recommending registration from a
certification agency. The quality system shall provide the planned and systematic control of
all quality related activities for execution of contract. Implementation of the system shall be
in accordance with BIDDER’S Quality Manual and PROJECT specific Quality Plan.

QUALITY SYSTEM REQUIREMENTS

BIDDER shall prepare and submit for review / record, Project Quality Plan / Quality
Assurance Plan for contracted scope / job. The BIDDER’S Quality Plan shall address all of
the applicable elements of ISO 9001, identify responsible parties within BIDDER’S
organization, for the implementation / control of each area, reference the applicable
procedures used to control / assure each area, and verify the documents produced for each
area. The Project Quality Plan shall necessarily define control or make reference to the
relevant procedures, for design and engineering, purchase, documentation, record control,
bid evaluation, inspection, production / manufacturing, preservation, packaging and storage,
quality control at construction site, pre-commissioning, commissioning and handing over (as
applicable) in line with contract requirement and scope of work.

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved



SPECIFICATION FOR QUALITY STANDARD SPECIFICATION No.
MANAGEMENT SYSTEM 6-78-0001 Rev. 2
REQUIREMENTS FROM BIDDERS Page 5 of 7

5.2

5.3

5.4

5.5

5.6

5.7

5.8

BIDDER shall identify all specified or implied statutory and regulatory requirements and
communicate the same to all concerned in his organization and his sub contractor’s
organization for compliance.

BIDDER shall deploy competent and trained personnel for various activities for fulfillment
of PO / contract. BIDDER shall arrange adequate infrastructure and work environment to
ensure that the specification and quality of the deliverable are maintained.

BIDDER shall do the quality planning for all activities involved in delivery of order. The
quality planning shall cover as minimum the following:

Resources

Product / deliverable characteristics to be controlled.

Process characteristics to ensure the identified product characteristics are realized
Identification of any measurement requirements, acceptance criteria

Records to be generated

Need for any documented procedure

The quality planning shall result into the quality assurance plan, inspection and test plans
(ITPs) and job procedures for the project activities in the scope of bidder. These documents
shall be submitted to EIL / Owner for review / approval, before commencement of work.

Requirements for sub-ordering of outsourced items / sub-contracting / purchasing of services
specified in MR / contract / tender shall be adhered to. In general all outsourced items will be
from approved vendors of EIL. Wherever requirements are not specified, or approved sub
vendors do not exist, the sub-contractor shall establish and maintain a system for purchasing
/ sub-contracting to ensure that purchased product / service conforms to specified
requirements in concurrence with EIL / Owner. Criteria for selection of sub-contractor,
evaluation, re-evaluation, maintenance of purchasing data and verification of purchased
product (sub-contractor services), constitute important components of this requirement.

BIDDER shall plan and carry production and service provision under controlled conditions.
Controlled conditions shall include, as applicable

a) the availability of information that describes the characteristics of the product
b)  the availability of work instructions

c) the use of suitable equipment

d)  the availability and use of monitoring and measuring devices

e) the implementation of monitoring and measurement

) the implementation of release, delivery and post-delivery activities

BIDDER shall validate any processes for production and service provision where resulting
output cannot be verified by subsequent monitoring and measurement. This includes any
process where deficiencies become apparent only after the product is in use or service has
been delivered.

BIDDER shall establish a system for identification and traceability of product / deliverable
throughout product realization. Product status with respect to inspection and testing
requirements shall be identified.
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5.9

5.10

5.11

5.12

5.13

5.14

5.15

5.16

5.17

5.18

5.19

BIDDER shall identify, verify, protect and safeguard EIL / Owner property (material /
document) provided for use or incorporation into the product. If any Owner / EIL property is
lost, damaged or otherwise found to be unsuitable for use, this shall be reported to the EIL /
Owner.

BIDDER shall ensure the conformity of product / deliverable during internal processing and
delivery to the intended destination. Requirements mentioned in the MR/ tender shall be
adhered to.

BIDDER shall establish system to ensure that inspection and testing activities are carried out
in line with requirements. Where necessary, measuring equipment shall be calibrated at
specified frequency, against national or international measurement standards; where no such
standard exists, the basis used for calibration shall be recorded. The measuring equipment
shall be protected from damage during handling, maintenance and storage.

BIDDER shall ensure effective monitoring, using suitable methods, of the processes
involved in production and other related processes for delivery of the scope of contract.

BIDDER shall monitor and measure the characteristics of the product / deliverable to verify
that product requirement has been met. The inspection (stage as well as final) by BIDDER
and EIL / Owner personnel shall be carried out strictly as per the approved ITPs or ITPs
forming part of the contract. Product release or service delivery shall not proceed until the
planned arrangements have been satisfactorily completed, unless otherwise approved by
relevant authority and where applicable by Owner / EIL.

BIDDER shall establish and maintain a documented procedure to ensure that the product
which does not conform to requirements is identified and controlled to prevent its unintended
use or delivery

All non-conformities (NCs) / deficiencies found by the BIDDER’S inspection / surveillance
staff shall be duly recorded, including their disposal action shall be recorded and resolved
suitably. Effective corrective actions shall be implemented by the BIDDER so that similar
NCs including deficiencies do not recur. The BIDDER shall take appropriate actions to
address the Risks and Opportunities in the project.

All deficiencies noticed and reported by EIL / Owner shall be analyzed by the BIDDER and
appropriate corrective actions shall be implemented. BIDDER shall intimate EIL / Owner of
all such corrective action implemented by him.

BIDDER should follow the standards, specifications and approved drawings. Concessions /
Deviations shall be allowed only in case of unavoidable circumstances. In such situations
Concession / deviation request must be made by the BIDDER through online system of EIL
eDMS. URL of EIL eDMS is http://edocx.eil.co.in/vportal.

BIDDER shall have documented procedure for control of documents.

All project records shall be carefully kept, maintained and protected for any damage or loss
until the project completion, then handed over to EIL / Owner as per contract requirement
(Refer Specification Nos. 6-78-0002 - Specification for Documentation Requirements from
Contractors and 6-78-0003 - Specification for Documentation Requirements from Suppliers),
or disposed as per relevant project procedure.
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6.0

7.0

AUDITS

BIDDER shall plan and carry out the QMS audit for the job. Quality audit programme shall
cover design, procurement, construction management and commissioning as applicable
including activities carried out by sub-vendors and sub-contractors. This shall be additional
to the certification body surveillance audits carried out under BIDDER’S own ISO 9001
certification scheme.

The audit programmes and audit reports shall be available with bidder for scrutiny by EIL /
Owner. EIL or Owner’s representative reserves the right to attend, as a witness, any audit
conducted during the execution of the WORKS.

In addition to above, EIL, Owner and third party appointed by EIL / Owner may also
perform Quality and Technical compliance audits. BIDDER shall provide assistance and
access to their systems and sub-contractor / vendor systems as required for this purpose.
Any deficiencies noted shall be immediately rectified by BIDDER.

DOCUMENTATION REQUIREMENTS

BIDDER shall submit following QMS documents immediately after award of work (Within
one week) for record / review by EIL / Owner/ TPIA, as applicable.

Organization chart (for complete organization structure and for the project)
Project Quality Plan / Quality Assurance Plan

Job specific Inspection Test Plans, if not attached with PR

Job Procedures

Inspection / Test Formats

In addition to above QMS documents, following documentation shall be maintained by the
BIDDER for submission to EIL / Owner on demand at any point of time during execution of
the project.

Quality Manual

Certificate of approval for compliance to ISO: 9001 standard

Procedure for Control of Non-conforming Product

Procedure for Control of Documents

Sample audit report of the QMS internal and external audits conducted during last one
year

Customer satisfaction reports from at least 2 customers,

Project QMS audit report

Technical audit reports for the project

Corrective action report on the audits

Documents as specified above are minimum requirements. BIDDER shall submit any other
document / data required for completion of the job as per EIL / Owner instructions.
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Abbreviations:

DCI -
FOA -
IC -
IRN -
TP -
LOA -
QMS -
URL -
V Portal-

Document Control Index
Fax of Acceptance
Inspection Certificate
Inspection Release Note
Inspection and Test Plan
Letter of Acceptance

Quality Management System
Universal Resource Locator

Vendor Portal

QMS Standards Committee

Convener:

Members:

Mr. S.K. Badlani

Mr. Sanjay Mazumdar (Engg.)
Mr. R.K. Singh (SCM)

Mr. B. Biswas (SCM)

Mr. Ravindra Kumar (Const.)
Mr. Vinod Kumar (CQA)

Mr. Swapnil Vaishnav (Projects)
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1.0

2.0

2.1

2.2

3.0

4.0

4.1

4.2

4.2.1

422

SCOPE
This specification establishes the Documentation Requirements from Contractors

All documents / data against the Tender / Contract shall be developed and submitted to EIL /
Owner by the contractor for review / records, in line with this specification.

DEFINITIONS
Contractor

For the purpose of this specification, the word “CONTRACTOR” means the person(s), firm,
company or organization who has entered into a contract with EIL / Owner for delivery of
some products and services. The word is considered synonymous to bidder, supplier or
vendor.

Owner

Owner means the owner of the project for which services / products are being purchased and
includes their representatives, successors and assignees.

REFERENCE DOCUMENTS

6-78-0001 Specification for Quality Management System Requirements from
Bidders

DOCUMENTATION AND DATA REQUIREMENTS
Order Acknowledgement and Assigning Project Manager

After placement of order, Contractor shall acknowledge order through V-Portal within 7 days
of receipt of FOA / PO. Contractor shall assign a Project Manager for that order though
online portal and provide requisite details. Project Manager details shall include e-mail
address, mailing address, mobile / telephone nos., fax nos. and name of Project Manager. All
the system generated emails pertaining to that order shall be sent to the assigned Project
Manager.

Documents / Data to be submitted by the Contractor

The contractor shall submit the documents and data against the Tender / Contract as per the
list specified in respective Tender / Contract.

Review of the contractor drawings / Documents by EIL would be only to review the
compatibility with basic designs and concepts and in no way absolve the contractor of his
responsibility / contractual obligation to comply with Tender / Contract requirements,
applicable codes, specifications and statutory rules / regulations. Any error / deficiency
noticed during any stage of manufacturing / execution / inspection / installation shall be
promptly corrected by the contractor without any extra cost or time, whether or not comments
on the same were received from EIL during the drawing review / inspection stage.

Unless otherwise specified, submission of documents for Review / Records shall commence
as follows from the date of Fax of Intent / Letter of Intent/ Fax of Acceptance (FOA) / Letter
of Acceptance (LOA):

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved
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DOCUMENTATION
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CONTRACTORS Page 5 of 8
QMS - 1 week
Document Control Index - 2 weeks
Other Documents/Drawings - As per approved Document Control Index

4.2.4  Documents as specified in Tender / Contract are minimum requirements. Contractor shall
submit any other document / data required for completion of the job as per EIL / Owner
instructions.

4.3 Style and Formatting
4.3.1  All Documents shall be in ENGLISH language and in M.K.S System of units.

4.3.2 Before submitting the drawings and documents, contractor shall ensure that the following
information are properly entered in each drawing:

Tender Number

Name of Equipment / Package

Equipment / Package Tag No.

Name of Project

Owner

Main Contractor (if work is sub-contracted)
Drawing / Document Title

Drawing / Document No.

Drawing / Document Revision No. and Date

4.4 Review and Approval of Documents by Contractor

4.4.1 The Drawing / Documents shall be reviewed, checked, approved and duly signed / stamped by
contractor before submission. Revision number shall be changed during submission of the
revised contractor documents and all revisions shall be highlighted by clouds. Whenever the
contractor require any sub- contractor drawings to be reviewed by EIL, the same shall be
submitted by the contractor duly reviewed, approved and stamped by the contractor. Direct
submission of sub- contractor’s drawings without contractor’s approval shall not be
entertained.

4.5 Document Category
4.5.1 Review Category
Following review codes shall be used for review of contractor Drawings / Documents:

Review Code 1 - No comments. Proceed with Manufacture /
Fabrication / Construction as per the document.

Review Code 2 - Proceed with Manufacture / Fabrication / Construction
as per commented document. Revised document
required.

Review Code 3 - Document does not conform to basic requirements as

marked. Resubmit for review.

R - Document is retained for Records. Proceed with
Manufacturing / fabrication as per Tender/ Contract
Requirement.

\Y% - Void
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4.6

4.6.1

4.6.2

4.6.3

4.6.4

4.6.5

4.6.6

Methodology for Submission of Documents to EIL / Owner

Document Control Index (DCI)

Contractor shall create and submit Document Control Index (DCI) for review based on PO /
PR / MR along with schedule date of submission of each drawing / document on EIL Vendor
Portal. The DCI shall be specific with regard to drawing / document no. and the exact title.
Proper sequencing of the drawings / documents should be ensured in schedule date of
submission.

Submission of Drawings / Documents / Data

Drawings / documents, data and DCI shall be uploaded on the EIL Vendor Portal. The detail
guidelines for uploading documents on EIL Vendor Portal are available on following URL

http://edocx.eil.co.in/vportal

Statutory Approvals

Wherever approval by any statutory body is required to be taken by Contractor, the Contractor
shall submit copy of approval by the authority to EIL.

Schedule and Progress Reporting

Contractor shall submit monthly progress report (MPR) and updated procurement, engineering
and manufacturing status (schedule vs. actual) and highlight constraints, if any, along with
action plan for mitigation, to the EIL / Owner by 1st week of every month. One month Look-
ahead schedule including the mobilization plan shall be submitted within 2 weeks from FOA /
LOA. In case of exigencies, EIL / Owner can ask for report submission as required on weekly
/ fortnightly / adhoc basis depending upon supply status and contractor shall furnish such
reports promptly without any price implication. Format for progress report shall be submitted
by the contractor during kick off meeting or within one week of receiving FOA / LOA,
whichever is earlier.

Quality Assurance Plan / Inspection and Test Plan

Inspection and test plans attached if any, to the tender are generic and indicative only.
Immediately after receipt of the order, contractor shall submit within one week of receiving
FOA / LOA, job specific ITPs based on the indicative ITPs. Further, contractor shall also
submit Quality Assurance Plan for project activities in the scope of contract, starting from
manufacturing to handing over / commissioning, these plans shall cover / identify the activities,
relevant procedure, if any, code of conformance, resources for performance and checking /
monitoring, approval requirements and authority, records to be generated and audit scope by
EIL/Owner.

For EPCC / LSTK / Package contracts, the contractor shall prepare a list of items / equipment
and their inspection categorization plans for all items included in the scope of supply
immediately after receipt of order and obtain approval for the same from EIL. The items shall
be categorized into different categories depending upon their criticality for the scope of
inspection of TPIA and / or EIL.

Inspection Release Note (IRN)/ Inspection Certificate (IC)

Contractor shall ensure that all documents viz. documents reviewed, manufacture’s test
certificate etc., mentioned in Inspection Release Note (IRN), issued by EIL / third party against
the materials supplied by contractor, are sent to EIL along with the IRN.
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4.6.7

4.7
4.7.1

4.7.2

4.7.3

IRN / IC shall be issued by EIL Inspector / third party inspection agency only after all the
drawings/documents as per DCI are submitted and are accepted under review code-1 & code
R. Material / Equipment dispatch from contractor’s / sub vendor’s works shall not commence
till above condition is met.

Note 1: Non fulfilling above requirement shall result into appropriate penalty or with- holding
of payment as per conditions of Tender / Contract.

Note 2: For items where IRN/IC is issued by TPIA, supplier to ensure that following as a
minimum must be mentioned by TPIA in IRN/IC

a) Tender document number

b) List of drawings / documents with EIL approval code

c) Tests witnessed, documents reviewed

d) Compliance statement by TPIA that product meets the requirement as specified in EIL
standard specifications, Inspection Test Plan / QAP and approved documents.

Pre Commissioning & Commissioning Activities Management System (PCAMS)

Pre Commissioning & Commissioning activities management system software shall be
followed for Mechanical completion, check listing of loops, punch points, hydro test and issue
of Formats during the Pre Commissioning and Commissioning activities and the same can be
accessed on following URL

https://pcams.eil.co.in/

Final Documentation

As built Drawings

Minor Shop / Site changes made by contractor after approval of drawings under ‘Code 1’ by
EIL and deviations granted through online system , if any, shall be marked in hard copies of
drawings which shall then be stamped As-built’ by the contractor. These ‘As-built’ drawings
shall be reviewed and stamped by EIL Inspector / Site engineer / TPIA also, as the case may
be. Format for completeness of final documents (Format No. 3-78-0004) is attached with this
specification. Contractor shall prepare scanned images files of all marked — up ‘As — built’
drawings. Simultaneously contractor shall incorporate the shop / site changes in the native soft
files of the drawings also.

As built Final Documents

As built final documents shall be submitted as listed in Tender / Contract

Packing / Presentation of Final Documents

Final Documents shall be legible photocopies in A4, A3 size only. Drawings will be inserted
in plastic pockets (both sides transparent, sheet thickness minimum 0.1 mm) with an extra strip
of 12 mm wide for punching so that drawings are well placed.

Final Documentation shall be bound in hard board plastic folder(s) of size 265 mm x 315 mm
(10" inch x 12'5 inch) and shall not be more that 75 mm thick. It may be of several volumes
and each volume shall have a volume number, index of volumes and index of contents of that
particular volume. Where numbers of volumes are more, 90mm thickness can be used. Each
volume shall have top PVC sheet of minimum 0.15 mm thick duly fixed and pressed on folder
cover and will have 2 lever clips. In case of imported items documents, 4 lever clip shall also
be accepted. All four corners of folders shall be properly metal clamped. Indexing of contents
with page numbering must be incorporated by contractor. Spiral / Spico bound documents
shall not be acceptable. As mentioned above, books should be in hard board plastic folders
with sheets punched and having 2/4 lever clips arrangement.
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4.7.4

4.7.5

Each volume shall contain on cover a title block indicating Tender No., name of project, name
of customer, package equipment tag no. & name (if applicable). Each volume will have hard
front cover and a reinforced spine to fit thickness of book. These spines will also have the title
printed on them. Title shall include also volume number (say 11 of 15) etc.

Submission of Soft copies

Contractor shall submit to EIL, the scanned images files as well as the native files of drawings
/ documents, along with proper index.

In addition to hard copies, contractor shall submit soft copies of all the final drawings and
documents in pen drive or any other specified medium with proper identification tag, all text
documents prepared on computer, scanned images of all important documents (not available
as soft files), all relevant catalogues, manuals available as soft files (editable copies of drawings
/ text documents, while for catalogues / manuals / proprietary information and data PDF files
can be furnished).

All the above documents shall also be uploaded on the EIL Vendor Portal and if applicable on
Client Server also.

Completeness of Final Documentation

Contractor shall get the completeness of final documentation verified by EIL / TPIA and attach
the Format for Completeness of Final Documentation (Format No. 3-78-0004) duly signed by
EIL or TPIA as applicable to the final document folder.

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved



COMPLETENESS OF FINAL
DOCUMENTATION
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COMPLETENESS OF FINAL DOCUMENTATION

Name of Supplier/Contractor
Customer

Project

EIL’s Job No.

Purchase Order No./
Contract No.

Purchase Requisition No./ :
Tender No. Rev. No. :

Name of the Work/ Equipment

Tag. No.

Supplier’s / Contractor’s Works
Order No.

Certified that the Engineering Documents / Manufacturing & Test Certificates submitted by the
supplier (as per Index sheet mentioned in Annexure-1) are complete in accordance with the Vendor
Data Requirements of Purchase Requisition / Tender.

Signature P Signature N

Date L e Date L e

Name N Name L e

Designation @ ...o.eceiiiiiiiiiiiiiins Designation @ ...coceoiiiiiiiiiiii e

Department T Department S
Supplier / Contractor EIL / TPIA
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Annexure-1
Final Documentation Index Sheet
PR/PO/Tender Rev. No.
No.
Serial No. Document Title Page/ No. of Pages
Folder No.
Signature T e Signature N
Date s Date e
Name e Name e e
Designation @ ...ociiiiiiiiiiii Designation @ ...ocooiiiiiiiiin
Department T e Department L e
Supplier / Contractor EIL / TPIA
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Abbreviations:

DCI -
eDMS -
FOA -
IC -
IRN -
ITP -
LOA -
MR -
PO -
PR -
PVC -
QAP -
QMS -
RPO -
TPIA -
URL -
V-Portal-

Document Control Index
Electronic Document Management System
Fax of Acceptance

Inspection Certificate
Inspection Release Note
Inspection and Test Plan
Letter of Acceptance

Material Requisition

Purchase Order

Purchase Requisition
Polyvinyl Chloride

Quality Assurance Plan
Quality Management System
Regional Procurement Office
Third Party Inspection Agency
Universal Resource Locator

Vendor Portal

QMS Standards Committee

Convener:

Members:

Mr. S.K. Badlani

Mr. Sanjay Mazumdar (Engg.)
Mr. R.K. Singh (SCM)

Mr. B. Biswas (SCM)
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SCOPE
This specification establishes the Documentation Requirements from Suppliers.

All documents / data against the PO / PR / MR shall be developed and submitted to EIL /
Owner by the suppliers for review / records, in line with this specification.

DEFINITIONS
Supplier

For the purpose of this specification, the word “SUPPLIER” means the person(s), firm,
company or organization who has entered into a contract with EIL / Owner for delivery of
some products (including service). The word is considered synonymous to bidder, contractor
or vendor.

Owner

Owner means the owner of the project for which services / products are being purchased and
includes their representatives, successors and assignees.

REFERENCE DOCUMENTS

6-78-0001 Specification for Quality Management System Requirements from
Bidders

DOCUMENTATION REQUIREMENTS
Order Acknowledgement and Assigning Project Manager

After placement of order, Supplier shall acknowledge order through V-Portal within 7 days
of receipt of FOA / PO. Supplier shall assign a Project Manager for that order though online
portal and provide requisite details. Project Manager details shall include e-mail address,
mailing address, mobile/telephone nos., fax nos. and name of Project Manager. All the
system generated emails pertaining to that order shall be sent to the assigned Project
Manager.

Documents / Data to be submitted by the Supplier

The Supplier shall submit the documents and data against the PO / PR / MR as per the list
given in respective PO / PR / MR.

Review of the supplier drawings / documents by EIL would be only to review the
compatibility with basic designs and concepts and in no way absolve the supplier of his
responsibility / contractual obligation to comply with PR requirements, applicable codes,
specifications and statutory rules / regulations. Any error / deficiency noticed during any
stage of manufacturing / execution / inspection/ installation shall be promptly corrected by
the supplier without any time and cost implications, irrespective of comments on the same
were received from EIL during the drawing review stage or not.
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4.2.4

4.4

4.4.1

4.5

4.5.1

Unless otherwise specified, submission of documents for Review / Records shall commence
as follows from the date of Fax of Intent / Letter of Intent / Fax of Acceptance (FOA) / Letter
of Acceptance (LOA):

QMS - 1 week
Document Control Index - 2 weeks
Other Documents / Drawings - As per approved Document Control Index

Documents as specified in PO / PR / MR are minimum requirements. Supplier shall submit
any other document / data required for completion of the job as per EIL / Owner instructions.

Style and Formatting
All Documents shall be in ENGLISH language and in M.K.S System of units.

Before forwarding the drawings and documents, contractor shall ensure that the following
information are properly mentioned in each drawing:

Purchase Requisition Number

Name of Equipment / Package

Equipment / Package Tag No.

Name of Project

Client

Drawing / Document Title

Drawing / Document No.

Drawing / Document Revision No. and Date

Review and Approval of Documents by Supplier

The Drawing / Documents shall be reviewed, checked, approved and duly signed / stamped by
supplier before submission. Revision number shall be changed during submission of the
revised supplier documents and all revisions shall be highlighted by clouds. Whenever the
supplier require any sub-supplier drawings to be reviewed by EIL, the same shall be submitted
by the supplier duly reviewed, approved and stamped by the supplier. Direct submission of
sub-supplier’s drawings without contractor’s / suppliers’ approval shall not be entertained.

Document Category
Review Category
Following review codes shall be used for review of supplier Drawings / Documents:

Review Code 1 - No comments. Proceed with Manufacture /
Fabrication as per the document.

Review Code 2 - Proceed with Manufacture / Fabrication as per
commented document. Revised document
required.

Review Code 3 - Document does not conform to basic requirements as

marked. Resubmit for review.

R - Document is retained for Records. Proceed with
Manufacturing / Fabrication as per PR / Tender
requirements.

\Y% - Void
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4.6

4.6.1

4.6.2

4.6.3

4.6.4

4.6.5

4.7
4.7.1

Methodology for Submission of Documents to EIL/Owner
Document Control Index (DCI)

Supplier shall create and submit Document Control Index (DCI) for review based on PO / PR
/ MR along with schedule date of submission of each drawing / document on EIL Vendor
Portal. The DCI shall be specific with regard to drawing / document no. and the exact title.
Proper sequencing of the drawings / documents should be ensured in schedule date of
submission.

Submission of Drawings / Documents / Data

Drawings / documents, data and DCI shall be uploaded on the EIL Vendor Portal as per
approved DCI. The detailed guidelines for uploading documents on EIL Vendor Portal are
available on following URL

http://edocx.eil.co.in/vportal

Statutory Approvals

Wherever approval by any statutory body is required to be taken by Supplier, the Supplier shall
submit copy of approval by the authority to EIL.

Manufacturing Schedule

Supplier shall prepare manufacturing schedule for the order, with key milestone activities (such
as document submission, sub ordering, manufacturing, Inspection, dispatches, etc) to meet
delivery as per FOA / PO terms. Supplier shall submit manufacturing schedule to concerned
Regional Procurement Office (RPO) of EIL / Owner for review within 2 weeks from date of
FOA / PO.

Schedule and Progress Reporting

Supplier shall submit monthly progress (MPR) report and updated procurement, engineering,
manufacturing status, Inspection and dispatch status (schedule vs. actual) and highlight
constraints, if any, along with action plan for mitigation, to the concerned Regional
Procurement Office (RPO) of EIL / Owner by 1st week of every month., First MPR shall be
submitted within 2 weeks from FOA / LOA. In case of exigencies, EIL / Owner can ask for
report submission as required on weekly / fortnightly / adhoc basis depending upon supply
status and supplier shall furnish such reports promptly without any price implication. Format
for progress report shall be submitted by the Supplier during kick off meeting or within 2 weeks
of receiving FOA / LOA, whichever is earlier.

Inspection and Testing
Quality Assurance Plan / Inspection and Test Plan

If Inspection and test plans (ITP) are attached with MR / PR same shall be followed along with
additional tests requirement (if any) mentioned in MR/ PR. However for cases wherein EIL
Standard ITPs not available / have not been attached with MR / PR, Supplier shall submit
within one week of receiving FOA / LOA, the Quality Assurance Plan for inspection & testing
at various stages of production, quality control records for critical bought out items / materials
and site assembly & testing as may be applicable to the specific order and obtain approval from
concerned Regional procurement Office of EIL / third party inspection agency, as applicable.
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4.7.2

473

4.8

For Package equipment contracts, the supplier shall prepare a list of items / equipment and
their inspection categorization plan for all items included in the scope of supply immediately
after receipt of order and obtains approval for the same from EIL. The items shall be
categorized into different categories depending upon their criticality for the scope of inspection
of TPIA and / or EIL.

Inspection Requisition:

Supplier shall perform internal inspection as per ITP/ approved QAP at their works based on
approved documents / drawings. Upon satisfactory internal inspection, supplier shall raise
inspection call to concerned Regional Procurement Office (RPO) of EIL / TPIA / Owner with
advance notice as per contract along with Internal test reports.

All changes w.r.t. PR shall be recorded through agreed variations or Concessions & Deviations.
Conflict, if any, between PR / Job specifications and approved drawings, shall be brought to
the notice of EIL / owner by the supplier / contractor. Decision of EIL / owner will be binding
on the supplier and to be complied without time and cost implications.

Identified bought out items/ raw material shall be procured under TPIA as per ITP.
Inspection Release Note (IRN)/ Inspection Certificate (IC)

IRN / IC shall be issued by EIL Inspector / third party inspection agency on successful
inspection, review of test reports / certificates as per specifications & ITP / agreed quality plan
(as applicable) and only after all the drawings / documents as per DCI are submitted and are
accepted under review code-1 or code R. Supplier shall ensure that necessary documents /
manufacturing and test certificates are made available to EIL / TPIA as and when desired.

Note 1: Non fulfilling above requirement shall result into appropriate penalty or with- holding
of payment as per conditions of PO / PR / MR.

Note 2: For items where IRN/IC is issued by TPIA, supplier to ensure that following as a
minimum must be mentioned by TPIA in IRN /IC

a) PR document number

b) List of drawings / documents with EIL approval code

¢) Tests witnessed, documents reviewed

d) Compliance statement by TPIA that product meets the requirement as specified in
EIL PR, standard specifications, Inspection Test Plan / QAP and approved
documents.

Transportation Plan

Transportation Plan for Over Dimensional Consignments (ODC), if any, shall be submitted
within 2 weeks of receiving FOA / LOA, for approval. Consignment with parameters greater
than following shall be considered as over dimensional.

Dimensions: 4 meters width x 4 meters height x 20 meters length

Weight :32MT

Dimensions and weight provided above are inclusive of all nozzles, attachments, transportation
saddles etc.
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4.9

4.10
4.10.1

4.10.2

4.10.3

4.10.4

Physical Rout survey for ODC movement shall be submitted to EIL within 8 weeks of
receiving FOA / LOA.

Dispatch Details

Upon receipt of IRN / IC from EIL inspector / TPIA, supplier shall dispatch items within 2
days. Supplier shall submit dispatch details to concerned RPO of EIL / Owner within a day of
dispatch. Dispatch details shall include Lorry Receipt (LR) number / Dispatch Number,
Transporter Name, Date of dispatch, Packing list, Invoice copy etc.

Final Documentation

Supplier shall prepare final documents in line with VDR (Vendor Document Requirements)
attached with PR/Tender. A copy of final document along with filled in Format for
Completeness of Final Documentation (Format No. 3-78-0004) to be submitted to EIL
Inspector / TPIA for review & approval within 2 weeks from dispatch. Upon receipt of
EIL/TPIA endorsement on Completeness of Final Documents, supplier shall submit soft / hard
copies of Final documents to EIL / Owner in requisite quantity as per PO / PR details, along
with covering letter. A copy of covering letter to be submitted to the concerned Regional
Procurement Office (RPO) of EIL/Owner.

As Built Drawings

Minor Shop changes made by Supplier after approval of drawings under ‘Code 1’ by EIL and
deviations granted through online system ,if any, shall be marked in hard copies of drawings
which shall then be stamped ‘As-built’ by the supplier. These ‘As-built’ drawings shall be
reviewed and stamped by EIL Inspector / TPIA. Supplier shall prepare scanned images files
of all marked — up ‘As — built’ drawings. Simultaneously Supplier shall incorporate the shop
changes in the native soft files of the drawings also.

Packing / Presentation of Final Documents

Final Documents shall be legible photocopies in A4, A3 size only. Drawings will be inserted
in plastic pockets (both sides transparent, sheet thickness minimum 0.1 mm) with an extra strip
of 12 mm wide for punching so that drawings are well placed.

Final Documentation shall be bound in Hard board Plastic folder(s) of size 265 mm x 315 mm
(10" inch x 12" inch) and shall not be more that 75 mm thick. It may be of several volumes
and each volume shall have a volume number, index of volumes and index of contents of that
particular volume. Where number of volumes are more, 90mm thickness can be used. Each
volume shall have top PVC sheet of minimum 0.15 mm thick duly fixed and pressed on folder
cover and will have 2 lever clip. In case of imported items documents, 4 lever clip shall also
be accepted. All four corners of folders shall be properly metal clamped. Indexing of contents
with page numbering must be incorporated by supplier. Spiral/Spico bound documents shall
not be acceptable. As mentioned above, books should be in hard board plastic folders with
sheets punched and having 2/4 lever clips arrangement.

Each volume shall contain on cover a Title Block indicating package Equipment Tag No. &
Name, PO / Purchase Requisition No., Name of Project and Name of Customer. Each volume
will have hard front cover and a reinforced spine to fit thickness of book. These spines will
also have the title printed on them. Title shall include also volume number (say 11 of 15) etc.

Submission of Soft Copies

Supplier shall submit to EIL, the scanned images files as well as the native files of drawings /
documents, along with proper index.

In addition to hard copies, Supplier shall submit soft copies of all the final drawings and
documents in pen drive or any other specified medium with proper identification tag, all text
documents prepared on computer, scanned images of all important documents (not available
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as soft files), all relevant catalogues, manuals available as soft files (editable copies of
drawings/text documents, while for catalogues / manuals / proprietary information and data,
PDF files can be furnished).

All the above documents shall also be uploaded on the EIL Vendor Portal and if applicable on
Client Server also.

4.10.5 Completeness of Final Documentation

Supplier shall get the completeness of final documentation verified by EIL / TPIA, as
applicable, and attach the Format for Completeness of Final Documentation (Format No. 3-78-
0004) duly signed by EIL Inspector or TPIA as applicable to the final document folder.
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COMPLETENESS OF FINAL DOCUMENTATION

Name of Supplier/Contractor
Customer

Project

EIL’s Job No.

Purchase Order No./
Contract No.

Purchase Requisition No./ :
Tender No. Rev. No. :

Name of the Work/ Equipment

Tag. No.

Supplier’s / Contractor’s Works
Order No.

Certified that the Engineering Documents / Manufacturing & Test Certificates submitted by the
supplier (as per Index sheet mentioned in Annexure-1) are complete in accordance with the Vendor
Data Requirements of Purchase Requisition / Tender.

Signature P Signature N

Date L e Date L e

Name N Name L e

Designation @ ...o.eceiiiiiiiiiiiiiins Designation @ ...coceoiiiiiiiiiiii e

Department T Department S
Supplier / Contractor EIL / TPIA
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Final Documentation Index Sheet
PR/PO/Tender Rev. No.
No.
Serial No. Document Title Page/ No. of Pages
Folder No.
Signature T e Signature N
Date s Date e
Name e Name e e
Designation @ ...ociiiiiiiiiiii Designation @ ...ocooiiiiiiiiin
Department T e Department L e
Supplier / Contractor EIL / TPIA
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COMPLETENESS OF FINAL DOCUMENTATION

Name of Supplier/Contractor
Customer

Project

EIL’s Job No.

Purchase Order No./
Contract No.

Purchase Requisition No./ :
Tender No. Rev. No. :

Name of the Work/ Equipment

Tag. No.

Supplier’s / Contractor’s Works
Order No.

Certified that the Engineering Documents / Manufacturing & Test Certificates submitted by the
supplier (as per Index sheet mentioned in Annexure-1) are complete in accordance with the Vendor
Data Requirements of Purchase Requisition / Tender.

Signature D e Signature PPN

Date L e Date N

Name T e Name T e

Designation @ ...oceciiiiiiiiiiiea Designation @ ....ccciiiiiiiiiiiiieeas

Department T Department P
Supplier / Contractor EIL / TPIA
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No.
Serial No. Document Title Page/ No. of Pages
Folder No.
Signature D Signature L
Date L e Date L e
Name PP Name P
Designation @ ...oceiiiiiiiiiiii Designation @ ...oceiiiiiiiiiiiieae
Department e Department P
Supplier / Contractor EIL / TPIA
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Safe handling of compressed:P-1 (Compressed Gas Association Gases in cylinders 1233
Jefferson Davis Highway,
Arlington VA 22202 - USA)

Full body harness : EN-361

Lanyard : EN-354

Karabiner ; EN-362 and EN-12275























































Confined Space Entry

Permit to Work (including hot works)

Housckeeping

Transportation of materials including Manual Handling
Earthmoving Operations & excavation

Scaffolding

Fire Prevention/Protection

Hazardous Substance handling & Storage

Personal Protective Equipment














































Safety Officer Site Head / Resident Construction Manager

(Signature and Name) (Signature and Name)

Stamp of Contractor

o = Owner
RCMY/ Site-in-charge of EIL (3 copies)
Nodal Officer HO through RCM (In case of major accident)
Divisional Head (Constn.) through RCM
Project Manager EIL, through RCM




























AQqaiuonal remarks, 1r any -

Inspected by Verification By
Contractor Engineer Contractor Safety Officer










[nspected by Verification By
Contractor Engineer Contractor Safety Officer
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Additional safety instructions if any: -
I

s


































Signature & Name Signature & Name of Contractor's Concern
of Operator: Engineer

Signature & Name of Contractor's Safety Officer







32 Satety Induction for Uperator

33 Others
Signature & Name of Signature & Name of
Operator: Contractor's Concern

Engineer

Signature & Name of Contractor's Safety Officer




