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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 

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 

pipeline by stabilizing the slope at Ch.2.0 km at Bala. For subsoil profile, available field 

borelog sheet is attached in APPENDIX I 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.

Exposed ISPRL Pipeline 
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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 
 

 

 
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 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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2.3 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 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 

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 ISO 10319:  3.4 kN/m 

CBR Puncture Resistance   EN ISO 12236:           1500 N 

Permeability (H50)      EN ISO 11058: 100x 10-3 m/s 

Mass /unit area    EN ISO   9864: 120 g/m2 

 
4.3 HDPE pipe for horizontal drainage 
 

Partially perforated HDPE drainage pipe of 15m in length & 110mm diameter 
(minimum 6 Kg/cm2 pressure) wrapped in Geotextile of type Terram 1000/Equivalent 
shall be used as horizontal drainage pipe. 
 

4.4 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. 
 

4.5 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. 
 

4.6   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. 

 The maximum strain at nominal tensile strength as per EN ISO 10319 shall be 10%. 
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 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 ISO 17025:2000). 

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

 Each roll should have at least one identification label with roll number and product 

type in accordance with DIN EN 10320. 

 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. 

 
4.7 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. 
 

4.0 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. 

 
5.1 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.I. 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 
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 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 
 

Backfilling behind the MSE wall shall be done with sand (Zone-II & III) 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-
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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Guard wall 
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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 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. Drilling and installation of SDA 
guidelines. 

 
3.1 Specification of Anchor Nut 

 
Key Size (mm) : 46 
Length (mm)  : 45 
Type of Steel (mm) : CK45 
 

3.2  Specification of Coupler 
 
Dia, d (mm)  : 42 
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 
Name 

Type Test 
Method 

Chemical Composition in (%) 
C Si Mn P S Cr Ni Cu 

Self 
Drilling 
Anchor 

R32N ASTM 
E-415: 
2017 

0.41 0.22 0.62 0.02 0.004 0.9 - - 

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-C
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 



 SPECIFICATION FOR SELF DRILLING 
ANCHORS 

 

Document No.  

C046-000-81-47-SP-0012 Rev. 0  

Page 4 of 6 

 

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

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: 
 
a) 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.  
i) Detail of working platform 

j) Details of permanent casing (wherever required) 

k) Method of storing materials  

l) Method of assembling anchor bars 

m) 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.  

 
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-

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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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. 

 
6.3 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. 
 

6.4 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. 

 
7.0  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-
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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1.0 SCOPE OF WORK 
 
1.1 The work covers installation of straight shaft Bored cast-in-situ piles for slope 

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 

Pile 
Approx. no. of 

piles 
Approx. length below 

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 
 

Concrete Piles (EIL specification no.: 6-74-
tender. 
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3.2.1 Concrete 
 

The concrete shall have a minimum strength of 30 N/mm2 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/m3 with maximum water-cement 
ratio of 0.45. The allowable slump shall be as per relevant latest revision of IS codes 
(IS:2911 Part I/Sec.2). The Engineer-in-charge may allow marginal adjustment in 
water/cement ratio to obtain concrete of good workability. The other concrete 

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 IS: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 IS: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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3.3.6 Pile shall be constructed by continuous mud circulation technique. All precautions for 
obtaining clean and sound pile shaft shall be strictly observed. 

 
3.3.7 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/m3. The sand content in the fluid shall not exceed 7 percent. 

 
3.4 MEASUREMENT OF PILES 
 
3.4.1 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.  

 
3.4.2 No payment shall be made for concreting above cut-off level. 
 
3.4.3 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. 

 
 
3.5 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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COMPLETENESS OF FINAL DOCUMENTATION 
 
 
 
 
Name of Supplier/Contractor :  

Customer :  

Project :  

 :  

Purchase Order No./ 
Contract No. 
 

: 
 

Purchase Requisition No./ 
Tender No. 
 

: 
                                                            Rev. No. : 

Name of the Work/ Equipment 
 

:  

Tag. No. :  

  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  

Date   

 

Designation  

Department  

 

Signature  

Date   

 

Designation  

Department  

Supplier / Contractor EIL / TPIA 
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Annexure-1 

 
Final Documentation Index Sheet 

PR/PO/Tender 

No. 

 Rev. No.  

 
Serial No. Document Title Page/ 

Folder No. 
No. of Pages 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 
 
 
Signature  

Date   

 

Designation  

Department  

 

Signature  

Date   

 

Designation  

Department  

Supplier / Contractor EIL / TPIA 
 
 




















































































































































































































		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530


		2025-08-14T13:59:01+0530




