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SECTION 1 
 

SCOPE OF WORK 
and 

GENERAL INFORMATION 
 

 
1.1 GENERAL 
 
 The Extent of Supply is described in the following clauses and in the respective Sections of the 

Specification. All work not expressly called for in the Specification, but necessary for the completion 
of the work shall be performed and furnished by the Contractor at no additional cost to the Employer. 

 
 The Contract shall comprise the manufacture, testing, supply, insurance, delivery to site of tower, 

phase conductor, Insulators, OPGW including all associated fittings, Hardware fittings, phase 
conductor tension and non-tension joints and clamps, vibration dampers, erection, setting to work, 
testing and the replacement and/or adjustment of defective material and workmanship for the duration 
of the 12 month warranty period of the transmission line(s) detailed in the ‘Extent of Supply’ and 
associated Appendix 1.A1.  

 
 
1.2 EXTENT OF SUPPLY 
 
1.2.1 Scope 

 
1.2.1.1 Supply, delivery and construction of transmission line(s) as mentioned in the specification and 

Appendix 1.A1. 
 
 

1.2.1.2 This Specification covers the following scope of works: 
 

(i) detailed survey including route alignment, profiling, tower spotting, optimization of tower 
locations, soil resistivity measurement & geotechnical investigation (including special 
foundation locations, viz. pile/well foundation locations) 

 
(ii)  check survey  shall be conducted to locate tower locations on ground conforming to the 

approved profile and tower schedule.  
 
The co-ordinates of all the tower locations shall also be recorded using GPS/DGPS of 
positional accuracy less than 3m for easy relocating. The position of all tower locations 
shall be marked in the final digitized route alignment drawing with relative distances from 
any permanent bench mark area. 

 
The contractor shall also collect required data at each tower location in respect of soil strata, 
ground water level, history of water table in adjacent areas/surface water, distance from 
permanent bench mark (these details to be furnished in a tabulated form) and classify the 
suitable type of foundation at each tower location based on the data collected at each 
location and detailed soil investigations carried out at selected locations etc.  

 
(ii) fabrication and supply of all type of transmission line towers as per Employer  

design/drawings including fasteners, anti theft fasteners, step bolts, hangers, D-shackles etc. 
 
(iv)  all types of tower accessories like phase plate, circuit plate (where ever applicable), number 

plate, danger plate, anti climbing device, Bird guard, ladder (wherever applicable), resting 
platform (wherever applicable) etc. 

 
(v) supply of Conductor, Insulators, OPGW, Hardware Fittings and Conductor & OPGW 

Accessories,  
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(vi)  classification of foundation for different type of tower and casting of foundation (including 
special foundation locations, viz. pile/well foundation locations) for tower footings as per 
Employer supplied foundations drawing; 

   
(vi) erection of towers, supply and application of zinc rich primer & two coats of enamel paint, 

tower earthing, fixing of insulator strings, stringing of conductors, OPGW along with all 
necessary line accessories, 

 
(viii)  painting of towers & supply and erection of span markers, obstruction lights (wherever 

applicable) for aviation requirements (as required) 
 
(ix)  testing and commissioning of the erected transmission lines and 

 
(x)  Other items not specifically mentioned in this Specification and / or Schedule of prices but 

are required for the successful commissioning of the transmission line, unless specifically 
excluded in the Specification. 

 
1.2.1.3 Employer shall provide structural/erection drawings, shop drawings & Bill of Materials of 

all type of transmission line towers and its extensions, river crossing towers/special towers 
as required to the Contractor after placement of award, in sequence, suiting the project 
requirement. The hard copies of available proto type load tested tower’s structural and 
shop drawings will be provided to the Contractor by the Employer. However, if the 
Contractor needs to prepare any additional structural and shop drawings or make 
any correction of existing drawings, that have to be prepared by the Contractor 
without any additional cost. The Contractor shall inform the Employer before any 
change/modicifation/addition of such drawings. The Contractor is required to prepare 
soft copies of all the drwaings (structural and shop drawings) in AutoCAD and 
provide Employer complete set of all structural and shop drawings in hard copy and 
soft copy (AutoCAD version). Bidders are requested to inspect the available drawings 
in the Design Dept. of PGCB to satisafy themselves regarding the extent of available 
drawings.  

 
1.2.1.3 (a)  The provisional quantities of fabricated & galvanised steel parts as per 

specifications required for towers and other items are given in appropriate Schedule of 
Prices of respective packages. However, the work shall be executed as per approved 
drawings. 

 
The various items of work are described very briefly in the appropriate Schedule of prices. 
The various items of the Schedule of Prices shall be read in conjunction with the 
corresponding sections in the Technical Specifications including amendments and, 
additions, if any. The Bidder’s quoted rates shall be based on the description of activities 
in the Schedule of Prices as well as other necessary operations required to complete the 
works detailed in these Technical Specifications. 

  
(c) The Unit rates quoted shall include minor details which are obviously and fairly 
intended, and which may not have been included in these documents but are essential for 
the satisfactory completion of the various works. 

  
(d) The unit rate quoted shall be inclusive of all plant equipment, men, material skilled and 
unskilled labour etc. essential for satisfactory completion of various works. 
 
(e) All measurements for payment shall be in S.I. units, lengths shall be measured in meters 
corrected to two decimal places. Areas shall be computed in square meters & volume in 
cubic meters rounded off to two decimals. 

 
1.2.1.4 The Bidder shall submit his offer taking into consideration that the tower designs/drawings 

shall be developed/provided by Employer and design rights will be strictly reserved with 
Employer. Bidder shall quote the unit rates for various items of towers as per units 
mentioned in appropriate schedule of (SCHEDULE OF PRICE). However, payment of 
these items identified in the schedule of prices shall be made as follows: 
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A) Tower/Pole  
i) Supply items               On supply of respective complete tower/Pole 
ii) Erection items             On erection of respective complete tower/Pole 
B) Foundation items: On completion of respective foundation in all respect 

 
 
The payment to be made for towers/foundations shall be worked out based on the unit rates and 
approved Bill of Materials (BOM) for towers and foundation. 
 
1.2.1.5 This specification also includes the supply of Conductor, Insulator, OPGW with all required 

accessories, hardware fittings and all type of accessories for conductor and earth wire as 
detailed in the specifications. The technical descriptions of these items are given in relevant 
section of this Volume of the bidding documents. 

 
1.2.1.5 All the raw materials such as steel, zinc for galvanising, reinforcement steel, cement, coarse 

and fine aggregates for tower foundation, coke and salt for tower earthing etc. are included 
in the Contractor’s scope of supply.   

 
1.2.1.6 Bidder shall also indicate in the offer, the sources from where they propose to procure the 

fasteners, anti theft fasteners, step bolts, hangers, D-shackles etc., tower accessories, 
aviation signal (if required) etc. 

 
1.2.1.7 Stringing 
  

a) The entire stringing work of conductor and earth wire shall be carried out by tension 
stringing technique. The bidder shall indicate in their offer, the sets of tension stringing 
equipment he is having in his possession and the sets of stringing equipment he would 
deploy exclusively for each package which under no circumstance shall be less than the 
number and capacity requirement indicated in Qualifying Requirements for Bidder. 
However, the Bidder having requisite experience has freedom to use helicopter for 
stringing. The Bidder intending to use helicopter shall furnish detailed description of the 
procedure, type & number of helicopter & accessories etc., to be deployed for stringing 
operation. 

 
b) In hilly terrain and thick forest or area with site constraints, where deployment of tension 

stringing machine is not possible, manual stringing may be adopted after getting approval 
of Employer’s site Engineer. The contractor shall deploy appropriate tools/ equipments / 
machinery to ensure that the stringing operation is carried out without causing damage to 
conductor / earth wire/OPGW and conductor / earthwire /OPGW is installed at the 
prescribed sag-tension as per the approved stringing charts.   

 
1.3  Details of Transmission Line Routes and Terrain 
 

The detailed survey shall be carried out using Total stations, DGPS, etc. along the approved 
route alignment. As an alternative, the contractor may also use ALTM (Airborne Laser 
Terrain Modeling) techniques of equal or better accuracy for the detailed survey. 

 
Bidders may however visit the line route to acquaint themselves with terrain conditions, 
approach/accessibility to the site, salient features of the route and associated details of the 
proposed transmission lines. Employer may also arrange joint site visit of line route in 
Bangladesh for all the interested Bidders who intend to participate in the bidding and have 
purchased the biding documents. 
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1.4 Location Details and Terminal Points 
 
1.4.1 Reference shall be made to Appendix 1.A2 for Terminal Points. 
 
1.4.2  The Contractor shall have to construct these transmission line(s) completely up to dead end 

towers on either ends. Stringing shall also be carried out from dead end tower to terminal 
Gantry/Tower. 

 
1.5  Access to the Line and Right of Way 

 Referece shall be made to Section 5 in this regard. 

2.0 Transmission structures and Line data 

2.1 General Description of structure 

2.1.1 The transmission towers are of self-supporting hot dip galvanised lattice steel type has been 
designed to carry the line conductors with necessary insulators, earth wires and all fittings 
under all loading conditions. 

 Self supported hot dip galvanized double circuit telescopic steel monopoles may required to be 
used in some portions of line. 

2.1.2 The tower shall be fully galvanised using mild steel or/and high tensile steel sections as 
specified in relevant clause. Bolts and nuts with spring washer are to be used for connections. 

2.1.3 The towers/Poles are of the following types: 

 a) 132 kV Four Circuit (1QL, 1Q15, 1Q30 & 1QT6) 

 b) 132 kV Double Circuit (1DL, 1D1, 1D25 and 1DT6) 

 c) 132kV Double Circuit River Crossing Tower (1DR) 

 d) 132kV Double Circuit Anchor Tower (1DAX) 

 e) 132kV Double Circuit Pole (1DLP, 1D1P, 1D25P, 1D6P and 1D9P) 

2.2 Classification of Towers/Poles 

2.2.1 Not used. 
2.2.2 The towers/Poles for 132 kV Lines are classified as given below: 

 
Type of 
Tower/Pole 

Deviation Limit Typical Use 

1DL, 1DLP and 
1QL 

0 deg i)  To be used as tangent tower. 

1D1 and 1D1P 0 deg – 10 deg i) Heavy suspension towers with suspension 
insulator string. 

1Q15 0 deg – 15 deg i) Angle tower with tension insulator string. 

1D25 and 1D25P 10 deg-25 deg i) Angle tower with tension insulator 
string. 

ii) Also to be used for anti cascading condition. 

1DR 0 deg Suspension tower 

1DAX 0 deg – 30 deg Anchor tower 

1Q30 0 deg – 30 deg i) Angle tower with tension insulator 
string. 
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Type of 
Tower/Pole 

Deviation Limit Typical Use 

ii) Also to be used for anti cascading condition. 

1DT6, 1DT6P and 
1QT6 

25 deg-60 deg i) Angle tower with tension insulator string. 

1DT6 and 1QT6 0-30 deg. i) Dead end (terminal) with 0 deg. To 30 deg.  

1D9P 60 deg-90 deg i) Angle tower with tension insulator string. 

  

Note: The above towers/poles can also be used for longer span with smaller angle of deviations without 
infringement of ground clearance. 

2.2.3 Transposition tower  

 Not Applicable 

2.2.6 Extensions 

2.2.6.1 DL, D25, DT6, QL, Q30 and QT6 towers are designed for +1.5M, +3.0M, +4.5MM, +6.0M, 
+9.0M body extension/leg extension. D1 and Q15 towers are designed for +1.5M, +3.0M, 
+4.5MM, +6.0M, +9.0M, +12.0 M and +15.0M body extensions/leg extensions for maintaining 
adequate ground clearances without reducing the specified factor of safety in any manner. 
However, bidders are requested to carefully study the Outline drawings of all type of towers 
regarding basic body and extension. Suitable negative (-) extension tower may be used to pass 
the line below existing lines, if required. 

2.2.6.2 NOT USED 

2.2.6.3 NOT USED 

2.2.6.4  All above extension provisions to towers and foundations shall be treated as part of normal 
towers and foundations only. 

2.2.6.5 The leg extensions, unequal leg extensions, chimney extensions and / or a combination of these 
suitable for a tower location shall be selected on the basis of techno-economics. 

2.3 Span and clearances 

2.3.1 Standard Span 

 The normal ruling span of the line is 300m for 132kV line.  

2.3.2 Wind Span 

 The wind span is the sum of the two half spans adjacent to the support under consideration. For 
normal horizontal spans this equals to normal ruling span. 

2.3.3 Weight span 

 The weight span is the horizontal distance between the lowest points of the conductors on the 
two spans adjacent to the tower. For spotting of structures, the span limits given below for 
132kV lines shall prevail. 
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For 132 kV Towers 
 
TOWER TYPE NORMAL CONDITION BROKENWIRE CONDITION 
 MAX (m) MIN (m) MAX (m) MIN (m) 
1DL, 1QL 415 110 310 110 
1D1, 1Q15 415 110 310 110 
1D25, 1Q30 415 110 310 110 
1DT6 (Angle), 1QT6 (Angle) 415 110 310 110 
1DT6(Terminal), 
1QT6(Terminal) 

310 0 232 0 

 
2.3.4  In case at certain locations where actual spotting spans exceed the design spans, the cross-arms and 

certain members of towers are required to be modified/ reinforced, in that case drawings for the 
modified/reinforced towers will be supplied to the Contractor as per requirement. 

 
2.4 Electrical Clearances 

2.4.1 Ground Clearance 

 The minimum ground clearance from the bottom conductor shall not be less than 7000mm for 
132KV line at the maximum sag conditions i.e. at 80°C and still air. 

a) An allowance of 150mm shall be provided to account for errors in stringing. 

b)  Conductor creep shall be compensated by over tensioning the conductor at a temperature of 
26°C lower than the stringing temperature for ACSR “Grossbeak” conductor for 132kV 
transmission lines and 26°C lower than the stringing temperature for ACSR “Grossbeak” for 
132 kV transmission lines. 

2.5 Electrical System Data  
 
2.5.1 For 132 kV line 
 

1. Nominal Voltage kV 132 

2. Maximum  system voltage kV 145 

3. BIL (Impulse) kV (Peak) 650 

4. Power frequency withstand voltage (Wet) kV (rms) 275 

5. Minimum Corona extinction voltage at 50 Hz AC 
system under dry condition 

kV (rms) phase 

to earth. 

110(Min) 

 
2.5.2         For 230 kV line 
 

  NOT USED 
 

3.0 NOT USED 
 
4.0 Details of line Material:  

4.1 For 132 kV line  

4.1.1 Conductor, OPGW and earthwire  

Please refer to Appendix 11.A1/1. 
  

4.1.2       Insulator Strings (132kV) 

Please refer to Appendix 9.A1 and 9.A2/2. 
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4.13 Insulator String Hardware (As may be applicable) 

 a)  Anchor Shackle 

 b)  Chain Link 

 c)  Ball Clevis 

 d)  Arcing horn holding plate 

 e)  Yoke plate 

 f)  Socket clevis 

 g) Arcing horns 

 h) Corona control ring/grading ring. 

 i)  Clevis Eye 

 j)  Free center type/Armour grip suspension clamp for suspension strings. 

 k) Compression type dead end clamp for tension string. 

 l)  Sag adjuster   for tension string. 

 m)  Balancing weight for pilot string 

4.1.4 Accessories for Conductor & Earth wire (As may be applicable) 

 a)  Preformed Armour rods 

 b)  Mid Span compression joint 

 c)  Repair Sleeves 

 d)  Flexible copper bonds 

 e)  Vibration dampers 

 f)  Twin bundle spacer 

 g)  Twin Rigid Spacer 

 h)   Suspension clamp for earth wire. 

 i)   Tension clamp for earth wire. 

4.2 For 230 kV line  

4.2.1 Conductor, OPGW and earthwire  

NOT USED 
 
4.2.3      Insulator Strings (230kV) 

NOT USED 

4.2.3 Insulator String Hardware (As may be applicable) 

NOT USED 

4.1.4 Accessories for Conductor & Earth wire (As may be applicable) 

NOT USED 
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5.0 Service Condition 
 

Equipment/material to be supplied against this specification shall be suitable for satisfactory 
continuous operation under conditions as specified below: 
Maximum ambient temperature (Degree  
Celsius) 

: 45   

Minimum ambient temperature  (Degree 
Celsius) 

: 4 

Relative humidity (% range) : 10-100 

Maximum annual rainfall & snowfall (cm) : as per published Meteorological/ 
climatological data 

Maximum altitude above mean sea level 
(Metres) 

: Upto 1000 m 

Isokeraunic level (days/years) : 80 

Climate varies from moderately hot and humid tropical climate to cold climate. 

 
6. Estimated and Final Quantities 
 

The quantities set out in the Schedules are, unless otherwise defined, estimated quantities of the 
Works required. They are not to be assumed as the actual and final quantities to be executed by the 
Contractor in fulfilment of his obligations under the Contract. 
 
Final quantities are to be established by the Contractor, and agreed upon by the Employer, within 
two (02) months from the date of signing of the Contract, after the selection of tower positions has 
been made on completion of the survey of the transmission line routes. 

 
7. Modifications 
 

The transmission line shall be completely in accordance with the Specification and associated design 
and general arrangement/outline drawings. Any modifications thereto are subject to written 
confirmation by the Employer/Engineer. 

 
8. TERMINAL POINTS 
 

The terminal points for the supply and/or installation of the transmission line are defined in 
Appendix 1.A2. 

 
9.       PROGRAMME OF WORK 
 

Within 4 (four) weeks of signing of the contract  the Contractor shall submit to the Employer for 
approval, 5 (five) copies of a bar chart detailing the plant manufacture, testing, delivery and erection 
programme (as appropriate) for the complete Contract Works. 
 
The bar chart shall indicate the various phases of work for all appropriate items of the Contract, from 
commencement of the Contract to its final completion eg. design, survey, approval of drawings, 
ordering of materials, manufacture, testing, delivery, erection and commissioning. The bar chart 
shall, when appropriate, allow the requisite periods of approval by the Employer, and/or any other 
regulatory body. 
 
If at any time during the execution of the Contract it is found necessary to modify the approved bar 
chart, the Contractor shall inform the Employer and submit a modified bar chart for approval. Such 
approval is not deemed to be consent to any amendments to the contractual completion date(s). 
 
Modifications which may affect site work and associated local arrangements must provide a 
sufficient notice period to allow for any necessary re-arrangements. It should be recognised that 
where certain power line outages for crossing purposes have been specified, it may not be possible 
for these to be replanned due to system operational constraints and this should be allowed for in the 
overall programme. 
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The Employer intends that access will be given to a reasonable number of sites to provide continuity 
of work. However, the Contractor shall accommodate reasonable delays in access to some individual 
sites which may prevent sequential foundation installation and support erection work being carried 
out. Provided he has overall continuity of work, this shall not affect the Contractor’s programme.  
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APPENDIX 1.A1 
 

SCOPE AND EXTENT OF DEFINITE WORK 
 

DESIGN, SUPPLY, ERECTION, TESTING & COMMISSIONING OF 132KV TRANSMISSION 
LINES AND SUBSTATIONS ON TURNKEY BASIS 

 
 

LOT-1: TRANSMISSION LINES 
 
Design, Supply, delivery, installation, testing & commissioning on turnkey basis of approximately 300km 
132kV double/single circuit overhead transmission line as described below: 
 
Section A:  Chandraghona – Rangamati – Khagrachori 132kV Double Circuit Transmission and 

2nd circuit in-out of Kaptai - Modunaghat line at Chandraghona Substation 
 
 
The scope of work under this Section is Design, Supply, Erection, Testing and Commissioning of approx. 
90km 132kV double circuit three phase transmission line on vertical formation double circuit lattice steel 
narrow base towers and self supported telescopic steel mono-poles with ACSR Grosbeak single phase 
conductor and one 7×3.25 steel earthwire equivalent OPGW from Chandraghona 132/33kV existing 
Substation to new Rangamati 132/33kV substation and new Rangamati 132/33kV substation to new 
Khagrachori 132/33kV substation. 
 
The scope of work also includes the 2nd circuit in-out of existing Kaptai – Modunaghat 132kV line at 
Chandraghona 132/33kV Substation (approx 1km). By-pass line is required to built by the Contractor since 
no shutdown of existing 1st circuit in-out will be possible. About one km of this 2nd circuit in-out line and new 
double circuit line will be built on four circuit towers. Remaaning portion of the lines will be built on double 
circuit towers. 
 
Poles and foundation designs are also included in the scope of the Contract. 
 
Section B:  Mymensingh – Tangail 132kV Double Circuit Transmission Line 
   
The scope of work under this Section is Supply, Erection, Testing and Commissioning of approx. 106km 
132kV double circuit three phase transmission line on vertical formation double circuit lattice steel towers 
with ACSR Grosbeak single phase conductor and one 7×3.25 steel earthwire equivalent OPGW from the 
existing 132kV substation of Shombhuganj Power Station of Rural Power Company Ltd. (RPCL) at 
Mymensingh to existing Tangail 132/33kV substation. 
 
Proto load tested tower structural and shop drawings will be provided by the Employer. However, if the 
Contractor need to prepare any additional structural and shop drawings, that have to be prepared by the 
Contractor without any additional cost. 
 
Foundation designs are also included in the scope of the Contract. 
 
Section C:  Brahmanbaria – Narsingdi 132kV Double Circuit Transmission Line and 2nd circuit 

in-out of Ghorashal-Bhulta line at Narsingdi substation 
 
The scope of work under this Section is Supply, Erection, Testing and Commissioning of approx. 56km 
132kV double circuit three phase transmission line on vertical formation double circuit lattice steel towers 
with ACSR Grosbeak single phase conductor and one 7×3.25 steel earthwire equivalent OPGW from the 
existing 132/33kV Brahmanbaria substation to existing Narsingdi 132/33kV substation. 
 
The scope of work also includes the 2nd circuit in-out of existing Ghorashal – Bhulta 132kV line at Narsingdi 
132/33kV Substation (approx 3km). By-pass line is required to built by the Contractor since no shutdown of 
existing 1st circuit in-out will be possible. About one km of this 2nd circuit in-out line and Brahmanbaria – 
Narsingdi line will be built on four circuit towers. Remaaning portion of the lines will be built on double 
circuit towers. 
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Proto load tested tower structural and shop drawings will be provided by the Employer. However, if the 
Contractor need to prepare any additional structural and shop drawings, that have to be prepared by the 
Contractor without any additional cost. 
 
Foundation designs are also included in the scope of the Contract. 
 
Section D:  Chattak – Sunamganj 132kV Single Circuit Transmission Line and T-off of 

Fenchuganj-Sylhet line to Bianibazar substation 
 
The scope of work under this Section is Supply, Erection, Testing and Commissioning of approx. 30km 
132kV single circuit three phase transmission line on vertical formation double circuit lattice steel towers 
with ACSR Grosbeak single phase conductor and one 7×3.25 steel earthwire equivalent OPGW from the 
existing 132/33kV Chattak substation to new Sunamganj 132/33kV substation. 
 
The scope also includes T-off of the Circuit No. 2 (east circuit) of existing Fenchuganj – Sylhet 132kV line to 
the new 132/33kV Bianibazar substation (approx. 28km) on vertical formation double circuit lattice steel 
towers (single circuit stringing) with ACSR Grosbeak single phase conductor and one 7×3.25 steel earthwire 
equivalent OPGW. 
 
Proto load tested tower structural and shop drawings will be provided by the Employer. However, if the 
Contractor need to prepare any additional structural and shop drawings, that have to be prepared by the 
Contractor without any additional cost. 
 
Foundation designs are also included in the scope of the Contract. 
 
The hard copies of available proto type load tested tower structural and shop drawings will be provided to the 
Contractor by the Employer. However, if the Contractor needs to prepare any additional structural and shop 
drawings or make any correction of existing drawings, that have to be prepared by the Contractor without any 
additional cost. The Contractor is required to prepare soft copies of all the drwaings in AutoCAD and provide 
Employer complete set of all structural and shop drawings in hard copy and soft copy (AutoCAD version).  
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APPENDIX 1.A2 

 
TERMINAL POINTS 

 
 
Section A:  Chandraghona – Rangamati – Khagrachori 132kV Double Circuit Transmission and 

2nd circuit in-out of Kaptai - Modunaghat line at Chandraghona Substation 
 
 
Phase conductors and OPGW shall be terminated at the gantry structures of relevant 132/33kV Substation. 
OPGW termination boxes shall be installed at the base of the substations gantry structures. 
 
A jumper shall be provided with the slack span of sufficient length to be terminated at the substation entry 
equipment. The terminatin work of the jumper to the substation equipment is not scope of this Contract. 
 
Section B:  Mymensingh – Tangail 132kV Double Circuit Transmission Line 
   
Phase conductors and OPGW shall be terminated at the gantry structures of relevant 132/33kV Substation. 
OPGW termination boxes shall be installed at the base of the substations gantry structures. 
 
A jumper shall be provided with the slack span of sufficient length to be terminated at the substation entry 
equipment. The terminatin work of the jumper to the substation equipment is not scope of this Contract. 
 
Section C:  Brahmanbaria – Narsingdi 132kV Double Circuit Transmission Line and 2nd circuit 

in-out of Ghorashal-Bhulta line at Narsingdi substation 
 
Phase conductors and OPGW shall be terminated at the gantry structures of relevant 132/33kV Substation. 
OPGW termination boxes shall be installed at the base of the substations gantry structures. 
 
A jumper shall be provided with the slack span of sufficient length to be terminated at the substation entry 
equipment. The terminatin work of the jumper to the substation equipment is not scope of this Contract. 
 
Section D:  Chattak – Sunamganj 132kV Single Circuit Transmission Line and T-off of 

Fenchuganj-Sylhet line to Bianibazar substation 
 
Phase conductors and OPGW shall be terminated at the gantry structures of relevant 132/33kV Substation. 
OPGW termination boxes shall be installed at the base of the substations gantry structures. 
 
A jumper shall be provided with the slack span of sufficient length to be terminated at the substation entry 
equipment. The terminatin work of the jumper to the substation equipment is not scope of this Contract. 
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SECTION 2     SITE PARTICULARS 
 

2.1 GENERAL 

The location of the transmission line(s) and associated climatic conditions described in the following 

clauses are given for guidance only. 

2.2 LOCATION 

For details of the location of the transmission line(s) reference should be made to Appendix 2.Al and 

associated drawings included with the specification. 

2.3 CLIMATIC 

For details of the climatic conditions associated with the site, reference should be made to Appendix 

2.A2. The Contractor is advised to make a thorough study of local climatological records, since no 

delays to the completion dates due to adverse weather conditions shall be accepted. 
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APPENDIX 2.A1 
 

PACKAGE-1: DESIGN, SUPPLY, ERECTION, TESTING & COMMISSIONING OF 
132KV TRANSMISSION LINES AND SUBSTATIONS ON TURNKEY BASIS 

 
LOT-1: TRANSMISSION LINES 

 

SITE PARTICULARS 
 

 
Section A:  Chandraghona – Rangamati – Khagrachori 132kV Double Circuit Transmission and 

2nd circuit in-out of Kaptai - Modunaghat line at Chandraghona Substation 
 

The line shall pass through hilly terrain and shall cross highway in several times. 
 
Section B:  Mymensingh – Tangail 132kV Double Circuit Transmission Line 
   

The line shall pass mostly through paddy land. The line shall cross the Brahmaputra river in 
one place. The line shall cross exisitng 132kV lines in several places. The line shall also pass 
over highway and railway. 

 
Section C:  Brahmanbaria – Narsingdi 132kV Double Circuit Transmission Line and 2nd circuit 

in-out of Ghorashal-Bhulta line at Narsingdi substation 
 

The line shall pass mostly through paddy land. The line shall cross the Meghna river in two 
places. It will pass below existing 230kV lines in several places.  

 
Section D:  Chattak – Sunamganj 132kV Single Circuit Transmission Line and T-off of 

Fenchuganj-Sylhet line to Bianibazar substation 
 

The line shall pass mostly through paddy land. 
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APPENDIX 2.A2 
 

CLIMATIC CONDITIONS 
 
 
The following climatic information is given for tender purposes only: 
 
Ambient shade temperature range  : 5˚C -40˚C 
Maximum daily average temperature : 34.4˚C 
Relative humidity  maximum : 94% 
   average  : 83% 
Rainfall     : 2.0 m per annum 
Seismic Zone Coefficient : As per Bangladesh National Building Code 
Isokeraunic level    : 80 days/year 
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SECTION 3  

QUALITY ASSURANCES 
 

3.1 GENERAL 

3.1.1 The quality assurance arrangements shall conform to the appropriate sections of BS EN ISO 9001. 

3.1.2 The Contractor's/Supplier's Quality Programme for the Works shall define the systems and procedures 

adopted to ensure compliance with the Contract requirements. These systems shall include the 

following: 

Hold Point "A stage in the implementation of project works including material procurement or 

fabrication/workmanship process beyond which work shall not proceed without the documented 

approval of the Engineer or their appointed representatives". 

Notification Point "A stage in the implementation of project works including material procurement 

or fabrication/workmanship process for which advance notice of the activity is required to permit 

attendance". 

3.1.3 The Contractor/Supplier is required to give the Engineer or their appointed representatives the 

requisite period of notice of any Notification Point for which attendance is required. 

3.2 QUALITY ASSURANCE PROGRAMME 

3.2.1 The Quality Assurance Programme shall give a description of the quality system for the Works and 

shall include the following details: 

(a) The structure of the Contractor's/Supplier's organization. 

(b)  The duties and responsibilities of staff assigned to ensure quality of the work. 

(c)  The system for purchasing, taking delivery and verification of materials. 

(d)  The system for ensuring quality of workmanship. 

(e)  The system for control of documentation. 

(f)  The system for retention of records. 

(g)  The arrangements for the Contractor's/Suppliers auditing. 

(h) A list of the administrative and work procedures required to achieve and verify the Contract's 

Quality requirements. These procedures shall be made readily available to the Engineer for 

inspection on request. 
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3.2.2 The Quality Assurance programme for the Works shall be submitted to the Engineer for approval 

within 30 (thirty) days of signing of contract; unless the Contractor's/Supplier's Quality System has 

been previously audited and approved by the Engineer on behalf of the Employer/Purchaser. This is a 

Hold Point. 

3.3 QUALITY PLAN 

 

3.3.1 A specific Quality Plan for each section of the work shall be produced by the contractor and/or 

Supplier. Each Quality Plan shall set out the activities in a logical sequence and shall take into account 

the following: 

(a) An outline of the proposed work and programme sequence. 

(b) The structure of the Contractor's and/or Supplier's Organisation for the contract. 

(c) The duties and responsibilities of staff assigned to ensure quality of work for the contract. 

(d) Hold and Notification points. 

(e) Submission of Engineering documents required by this Specification. 

(f) The inspection of materials and components on receipt. 

Reference to the Contractor's and/or Supplier's quality assurance procedures appropriate to each 

activity. 

(h) Inspection during fabrication/construction. 

(i)  Final inspection and tests. 

3.3.2 The Contractor's and/or Supplier's Quality Plan shall be submitted to the Engineer for approval within 

30 (thirty) days of signing of contract. This is a Hold Point. 

3.4 RELATED STANDARDS 

3.4.1  The IEC and BSI Standards, together with other references referred to in this Specification are listed 

in Appendix Dl of each appropriate section, it is the Contractor's/ Supplier's responsibility to ensure 

they are in possession of the latest edition, including all amendments current on the defined date prior 

to the bid closing date. 

3.4.2  Materials or equipment conforming to alternative international or national standards will be 

considered by the Engineer, provided that these standards ensure an equivalent or higher quality. 

3.4.3  The Contractor/Supplier shall bring to the attention of the Engineer any inconsistencies between the 

requirements of these Standards and this specification. 

Where equivalent standard(s) are offered as an alternative, the Contractor/Supplier shall provide two 

copies of English language translations of the standard(s) at no extra cost to the contract. 
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3.5 QUALITY CONTROL 

3.5.1 Inspection and Testing 

 The prime responsibility for inspection and testing rests with Contractor/Supplier. The inspection and 

acceptance of drawings, materials and workmanship; or the waiver of inspection by the Engineer does 

not relieve the Contractor/Supplier of any obligations or responsibilities to carry out the work in 

accordance with the Contract. The inspection and testing shall be documented such that it is possible to 

verify that it was undertaken. Records of inspection shall include as a minimum the contract identity, the 

name of inspector/tester, date of inspection/test, operation/inspection, technique used, acceptance 

standard and acceptability. 

3.5.2 Type, Sample and Routine Tests 

 Type, sample and routine tests shall be undertaken as appropriate on all components supplied and/or 

installed under this contract, in accordance with the requirements of this specification. 

3.5.3 Certificate of Conformity 

 Prior to the issue of the 'Release Certificate' or agreement to shipping, the Contractor/Supplier shall 

submit to the Engineer 3(three) copies of the completed Certificate of Conformity (see Appendix 3.Al). 

The certificate shall be supported by copies of the appropriate material test certificates, inspection 

records, type and sample test reports as detailed in the relevant section of this specification. 

3.6 NON CONFORMING PRODUCTS 

The Engineer shall review the non-conforming products in accordance with BS EN ISO 9001. 

3.7 MONITORING OF QUALITY ASSURANCE ARRANGEMENTS 

3.7.1 Monitoring of the Quality Assurance Arrangements may be undertaken by the Engineer/Employer 

during the course of the contract. This will take the form of surveillance of the activities at work 

locations and/or by formal audits of the Contractor's/Suppliers systems and procedures which 

constitute his Quality Assurance Arrangements. Corrective actions shall be agreed and implemented 

in respect of any deficiencies. 

3.7.2 The Contractor/Supplier shall provide all facilities including access (including his suppliers or 

sub-contractors), which may be required by the Engineer/Employer for monitoring activities. 

3.8 SUPPLIERS AND SUB-CONTRACTORS 

The Contractor/Supplier shall ensure that any suppliers or sub-contractors appointed by him under the 

Contract shall conform to the requirements of this Specification. Prior to the appointment of any 

supplier/sub-contractor the Contractor/Supplier shall ensure that their Quality Assurance Arrangements 

comply with the requirements of BS EN ISO 9001 and this Specification. 
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The Contractor's auditing of his supplier's/sub-contractor's Quality Assurance arrangements shall be 

documented to demonstrate to the Engineer their extent and effectiveness. 

3.9 METHOD STATEMENTS 

Prior to commencing any section of the work, the Contractor shall submit method statements in 

accordance with the requirement of the relevant section of this Specification. Submission of these 

method statements shall be treated as Hold Points. 

When requested by the Engineer or their appointed representatives, additional method statements 

related to specific items of work shall be provided by the Contractor. 
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APPENDIX 3.Al 

 
CERTIFICATE OF CONFORMITY 

 
To: Director (P&D)     From: (Contractor Details) 

 Power Grid Company of Bangladesh Ltd 

 Institution of Engineers Bangladesh (IEB) Bhaban 

 Ramna, Dhaka-1000 

 Bangladesh 

 

*To be marked for the attention of ..................................................................................... 

 

CONTRACT   ..................................................................................... 

..................................................................................... 

..................................................................................... 

  

 

We certify that the products detailed below have been inspected, tested and unless noted to the contrary, 

conform in all respects to the requirements. 

 
QUANTITY    DESCRIPTION 
 

Please 
tick 

 
ATTACHMENTS 
 
 
Test reports (details) ------------------------------------ 
 
(Other details as per 
 relevant section) 
 
 
 
 
 
 
 
 
 
Dated------------------------------------------------- Signed  -------------------------------------- 
  ------------------------------------- 
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APPENDIX 3.B1 
 

ENGINEERING DOCUMENTS TO BE SUBMITTED BY THE CONTRACTOR 
 

Clause Reference Documents Description Comment 

3.2.2 Quality Assurance Programme  
3.3.2 Quality plan  
3.4.4 Equivalent Standards If applicable 

 
 
 

APPENDIX 3.C1 
 

NOTIFICATION AND HOLD POINTS 
 
Clause Reference Notification Points Hold Point 
3.2.2  Quality Assurance 
  Programme 
3.3.2  Quality Plan 

 
 
 

APPENDIX 3.D1 
 

REFERENCE STANDARDS 
 
The reference standards and other documents referred to in this Section of the Specification are listed below: 

 

BS EN ISO 9001 - Model for quality assurance in design, development, production, 

installation and servicing. 
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SECTION 4     

DESIGN PARTICULARS 

4.1 PHILOSOPHY OF DESIGN 

The philosophy of design contained within this specification is based upon deterministic principles, 

whereby the applied loading multiplied by the appropriate safety factor must be less than the ultimate 

strength of the component. 

In bidding the Contractor/Supplier will be deemed to have concurred, as a practical manufacturer, 

with the design and layout of the Works as being sufficient to ensure reliability and safety in operation, 

freedom from undue stresses and satisfactory performance in all other essentials as a working plant. 

The transmission line(s) shall be designed with high reliability and low cost maintenance as the 

primary consideration in accordance with the relevant sections of the Specification. 

The design shall incorporate all reasonable precautions and provisions for the safety of those 

concerned in the erection and subsequent maintenance of the Contract Works. 

4.2 UNITS OF MEASUREMENT 

In all correspondence, technical schedules, design calculations and drawings, the metric (SI) units of 

measurement shall be used. Angular measurement shall be degrees, with 90 comprising a right angle. 

4.3 DOCUMENT SUBMISSIONS 

The Contractor/Supplier shall submit to the Engineer all design calculation drawings, method 

statements, test programmes, test records etc as defined in Appendix 4.B1 of the relevant sections of 

the Specifications, or as otherwise agreed by the Engineer. For details of the number of copies and 

time periods for approval, reference should be made to Appendix 4.Al. 

4.4 DESIGN CATCULATIONS 

All sets of calculations shall be complete, bound, properly titled and given a unique drawing number 

(see Clause 4.5.1). The binding shall be such as to allow the easy introduction of subsequent pages if 

necessary. 
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Bound into each set shall be a fully detailed index. Following this shall be a Design Information 

sheet(s) which shall incorporate the following details: 

(a) The design concept shall be summarised; 

(b) Full details of manuals, design papers or other aids referred to in the text shall be given, with 

photocopies of relevant sheets if appropriate; 

(c)  Full loading shall be reiterated, with their derivation if appropriate; 

(d) Design stresses shall be reiterated; 

(e) Code or standard references should be quoted, and equations written out in full for initial 

calculations; 

Should the Contractor/Supplier be required to re-submit amended calculation or additional sheet(s), 

the following annotation shall be adopted: 

(f) Amended sheets should retain the same sheet number, but have a lower case revision letter 

suffix i.e. sheet 14 when amended becomes 14a, then 14b. 

(g) Additional sheets that needed to be inserted shall be given the sheet number they are added 

to, plus an upper case letter prefix i.e. additional sheets to piece 60 become A60, B60 etc. and 

if subsequently amended A60a etc. 

Where computer programs are used for design calculations a full explanation in the English 

language shall be provided to assist the Engineer's approval of the calculations for each and 

every program used. Details must include name of program, author, source, comprehensive 

description of theoretical basis including all references to relevant documentation, checks 

undertaken on program and a list of projects on which the program has been used. 

4.5 DRAWINGS 

4.5.1 General Requirements 

Drawing shall be to scale, fully detailed and all dimensions shall be in Metric Units. General 

arrangement drawings submitted shall be to a scale of not less than 1 to 50 and all detailed drawings 

not less than 1 to 20. Profile drawings shall normally be drawn to vertical scale of 1 to 200 and a 

horizontal scale of 1 to 2,000. 

Drawings sheets shall conform in size to BS ISO 5457, main A0, Al, A2, A3 and A4. 

The sheet size is to be stated on the drawing within or adjacent to the title block. 

Drawings shall be to BS 308 or equivalent. 

The scale used shall be stated on the drawing as a ratio together with a linear scale at a convenient 

position along the margin of the original drawing sheet. 
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The physical drafting requirements in respect of line density, strength, contrast, spacing and character 

liability shall be met to ensure drawings are suitable for microfilming in accordance with BS 5536 and 

the Specification for micro-copying of drawings to BS ISO 3272. 

All drawings shall bear a title in English, serial number of the main Contract, drawing number shall be 

unique to this Contract and scale. The system of numbering and layout of the title block will be to the 

approval of the Employer. The title block shall include the name and address of the Employer. The 

revision notes shall detail the nature of each revision. The revision shall be enclosed in a cloud with 

the revision letter indicated. 

4.5.2 Computer Generated Drawings/Designs 

All drawings shall be prepared using AutoCAD software version 2007 or later only. Drawings, which 

are not compatible to AutoCAD software version 2007 or later, shall not be accepted. After final 

approval all the drawings (structural drawings, BOMs, shop sketches and tower accessories, hardware 

fittings, plan & profile, sag curve, etc. drawings) shall be submitted to the Employer in CDs.  

In addition to the hardcopy of drawings/designs the Contract is required to submit soft copy of all the 

drawings in AutoCAD format and all related documents in Microsoft Word/Excel format. The 

drawings/designs developed by PLS software or STAAD PRO or any other software, the soft copy of 

the input files and other related files are also required to be submitted during submission of hardcopy 

for approval. 

4.5.3 Contract Drawing List 

At defined intervals the Contractor/Supplier shall submit the requisite number of copies of the 

Contract Drawing List. 

The list shall contain the following information: 

(a) Drawing number; 

(b) Drawing title; 

(c) Revision status; 

(d)  Approval status. 

All changes since the previous issue shall be clearly indicated and when agreed only the front (index) 

sheet and revised sheets need to be submitted. 

4.5.4 Contract Record Drawings 

The Contractor/Supplier shall submit to the Engineer: 

(a) A final issue of the Contract Drawing List indicating which of the drawings, design 

calculations, method statements etc. he proposes to issue as final contract drawings. These 

drawings shall be updated to incorporate all modifications made during erection and 

commissioning. 
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(b) Requisite number of prints of each schedule, including where appropriate the Supply and 

Installation Material Manual. 

(c) Requisite number of drawings, including design calculations, schedules including the supply 

and Installation Material Manual in diskette format in WPG /DXF /PDF /DWG /DOC 

format. The tower drawings and plan & profile drawings are required to submit in AutoCAD 

format. 

(d) Requisite number of polyester/transparency film copy of each drawing, including design 

calculations, profiles and route maps. 

The distribution of the contract record drawings will be advised by the Engineer. 

4.5.5 Route Maps 

During, the progress of the work the Contractor shall record on profiles, tower and Installation 

Material Manual (SIMM's) and on a set of Survey Maps of approved scale such particulars as will 

allow an accurate reference to be made afterwards in case of any faults or projected modifications to 

the line. 

The map and/or profile sheet shall show the exact position of every tower with approved reference 

marks. The maps shall be supplemented, or profiles marked by sketches where necessary, to delineate 

boundary positions of towers which cannot be clearly indicated on the maps. 

The date included on the maps, profile, sketches and SIMMs shall be submitted to the Engineer, to 

whom facilities shall be given for examining such records during the progress of the work. 

4.6 SAG TEMPLATES 

The Contractor shall supply the specified sets of templates in strong, stable colourless plastic or 

similar material not less than 3mm thick. Engraving shall be on the back face of the templates. The 

templates shall be for the specified equivalent spans, reference Appendix 4.A.2. 

Each template shall be accurately shaped to provide the sag curve, to the appropriate scales of the 

conductor in still air at maximum temperature. The same curve shall be engraved on the template at a 

distance below representing the minimum allowable vertical clearance to normal ground. A further 

sag curve in still air at minimum temperature shall also be shown. Each template shall be clearly 

endorsed with the sagging basis, conductor particulars, equivalent span and unless otherwise specified 

to a scale of 1:200 vertical and 1:2000 horizontal. 

Templates shall be supplied to the Engineer before the submission of the profiles. Failure to do so may 

result in delay which will be responsibility of the Contractor. 

4.7 SUPPLY AND INSTALLATION MATERIAL MANUAL 

As soon as final support positions have been selected and approved, the Contractor shall provide the 

requisite copies of the A4 size Supply and Installation Material Manual (SIMM). 
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Each tower position shall be represented by one sheet of the, manual with the following information 

recorded: 

(a) Provisional and final tower numbers; 

(b) Profile and Record Map reference drawing numbers; 

(c) Span; 

(d) Wind span; 

(e) Weight span; 

(f) Angle of deviation; 

(g) Tower type, leg and body extensions and general arrangement (G.A.) drawing reference 

numbers; 

(h) Foundation type and G.A. drawing reference number; 

(i) Earthing details and G.A. drawing reference number; 

(j) Insulator set details and G.A. drawing reference number; 

(k) Sag adjustment setting, and linkage requirements - (where appropriate); 

(1) Phase conductor jumper details including spacer and general arrangement drawing reference 

number - (where appropriate); 

(m) Earthwire set details and G.A. drawing reference number; 

(n) Earthwire vibration damper G.A. drawing reference number; 

(o) Aircraft Navigation (obstruction aids) drawing reference number -(where appropriate); 

(p) Fibre optic junction boxes and cabling G.A. drawing reference number -(where appropriate); 

In addition the following schedules shall be included: 

i) Phase conductor and earthwire sags and tensions (erection and final); 

ii) Suspension insulator set off-sets; 

iii) Location and spacing of phase conductor spacers and spacer dampers (where 

appropriate); 

iv) Location of all phase conductor and earthwire tension and non tension joints; 

v) Location and spacing of all aircraft warning spheres (where appropriate); 

vi) Location of all fibre optic joint boxes - (where appropriate); 

The appropriate reference drawing numbers shall also be included. Preliminary copies of SIMMs 

shall be available prior to any site work commencing, together with material summaries. This is a 

Hold Point. 

 

4.8 MAINTENANCE MANUAL 

 

The Contractor/Supplier shall provide at the specified period before the end of the construction period 

of the Contract, a maintenance manual covering, the following information:- 

 
(a) Type, code number and description of all plant erected, together with names and addresses of 

manufacturer; 
(b) Methods of assembly of all fittings; 
(c) Method of replacing any part of the plant including the use of maintenance holes provided on the 

support, access provisions and where appropriate the application of 'live-line' maintenance 
techniques; 

(d) Recommendations of preventive maintenance including frequency of inspections; 
(e) List of recommend maintenance equipment with a description of its use and limitations; 



4-6 

 

(f) Type and application of temporary earthing equipment; 

(g) Personnel safety equipment requirements and any risk assessments required. 

The above information must be specified in this Contract and entirely in the English language. 

Drawings and diagrams shall be used where necessary to enable the Employer/Purchaser properly to 

maintain the whole of the Works. 

The manual shall be suitably bound within a hard cover and all materials used shall be reasonably hard 

wearing. 

The manual shall be submitted to the Engineer. This is a Hold Point. 

4.9 SAMPLES AND MODELS 

If the nature of the Works makes it desirable, the Contractor/Supplier may be asked to submit or 

prepare for the Engineer such samples, patterns and models as the Engineer may reasonably require 

for the purpose of design approval at the expense of the Contractor/Supplier. 

4.10 PHOTOGRAPHS 

The Contractor/Supplier shall make all arrangements to provide progress photographs of all tests and 

such sections of the work in progress as directed by the Employer. Each photograph shall be of size 25 

cm x 20 cm suitably entitled. The negatives and/or electronic files of the photographs shall be the 

property of the Employer and no prints from these negatives and/or electronic files shall be supplied 

to any persons unless under the Authority of the Employer. 

The Contractor/Supplier will normally be required to provide every month at his own cost the 3(three) 

sets of unmounted progress photographs suitably inscribed, on portions of the Work - in progress, 

throughout the period of construction. Any variation to these quantities will only be with the 

permission of the Employer. 
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APPENDIX 4.Al 
 

TIME INTERVALS FOR DOCUMENTS SUBMISSION, OR TEST & 
INSPECTION NOTIFICATION AND NUMBER OF SUBMISSION COPIES 

 
Item Time 

intervals 
(weeks) 

Notification Period  
(Days) 

No. of Copies 

Submission of    
Contract Drawing List 4 - 5 
Maintenance Manual 26 - 10 
Method Statement    

- Overall 12 - 5 
- Detailed 4 - 5 

Programme of Works    
Programme of Reports (Weekly) 1 - 5 

(Monthly) 4 - 5 
Quality Assurance Programme 4 - 5 
Quality Plan 4 - 5 
Preliminary Supply & Install    
Material Manual 12 - 5 
Time Intervals    
Currency of Standards 4 - - 
Drawing Approval 3 - - 
Profile Approval and 
Commencement of Site Work 

x - - 

Commencement of Work after issue 
of Notice 

1 - - 

Suspension of Work 1 - - 
Notification of Periods:    
Prototype test of towers  28  
Type Tests  -  Overseas 
                    -  Local 

- 28 - 
- 7 - 

Sample Test - overseas - 14 - 
Inspection of Work on Site - 3 - 
Final Line Inspection - 14 - 
Commencement of Survey - 7 - 
Stringing of Conductor across roads 
etc. 

- 7 - 

Copies:    
Drawings for Approval - - 5 
Approved Drawings - - 5 
 -   
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APPENDIX 4.Al Contd. 
 

Item Time 
intervals 
(weeks) 

Notification 
Period 
(Days) 

No. of Copies 

Test Programme incl. prototype test of 
towers 
Final Supply Installation Material 
Manuals 
Installation Instructions 
Contract Records 
                 -  Prints 
                 - Transparencies 
                 - Diskettes 
Test Reports 
Certificate of Conformity 
English Language Translation of 
'equivalent' standards 
Applicable Reference Standards 

- 
 
- 
- 
 
- 
- 
- 
- 
- 
- 
 
4 

- 
 
- 
- 
 
- 
- 
- 
- 
- 
- 
 
- 

5 
 
5 
5 
 
6 
1 
2 
5 
5 
 
1 
1 
 

 
Note: The time interval refers to the appropriate time period in weeks required before or after a specified 

event e.g. the Contract Drawing List shall be submitted at 4 week intervals, while the Applicable 
Reference Standards shall be submitted 4 weeks after signing of the Contract. 
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APPENDIX 4.A2 
 

SAG TEMPLATES FOR PHASE CONDUCTOR 
 

Not applicable 
 

 
 
 
 

APPENDIX 4.B1 
 

ENGINEERING DOCUMENTS TO BE SUBMITTED BY CONTRACTOR 
 

Clause 
Reference 

Document Description Comment 

4.5.3 
4.5.4 
4.5.5 
4.6 
4.7 
4.8 
4.9 

Contract Drawing List 
Contract Record List 
Route Maps 
Sag Templates 
Supply and Install Material Manual 
Maintenance Manual 
Photographs 
 
 

 

 
 



4-10 

 

 
APPENDIX 4.Cl 

 
NOTIFICATION AND HOLD POINTS 

 
Clause 
Reference 

Notification Points Hold Points 
 

4.7 
 
4.8 

 Supply and Install 
Material Manual 
Maintenance Manual 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 4.D1 
 

REFERENCE STANDARDS 
 
The reference standards and other documents referred to in this Section of the specification are listed below: 
 
BS 308: Technical Drawings 
ISO 5457:  Size and layout of drawing sheets 
BS 5536: Recommendations for preparation of technical drawings for microfilming 
ISO 3272: Microfilming of technical drawings 
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SECTION 5  

 
ACCESS 

 
 

5.1 WAYLEAVES 
 

5.1.1 General 
 
A preliminary line route shall be provided by the Employer to enable the Contractor to start with the Contract 

works. The line route plan does not include facilities for storing material. 

 

The Contractor will satisfy himself that the necessary rights of entry and access have been obtained before 

entry is effected. 

 

The Contractor shall indicate to the Engineer such pipes or other obstructions, telephone, telegraph and power 

lines which infringe the clearances specified or otherwise fail to satisfy the requirements of the Specification. 

 

The necessary permission for the removal of obstructions such as trees, houses, etc. and for the permanent 

removal or guarding of pipes, telegraph, telephone and power lines will be in the responsibility of the 

Contractor. The Employer shall assist the Contractor in getting that permission. 

 

5.1.2 Wayleave Schedule 
 
Not used. 
 

5.2 ACCESS TO SITE, NOTICE OF ENTRY 
 

5.2.1 Access Routes - General 
 
The Employer may indicate to the Contractor the general route for access to each or any position as agreed by 

the Employer, otherwise the Contractor shall make all necessary arrangements (other than questions of 

wayleaves) with the occupier. 

 

Subject to the provisions of the preceding paragraph the Contractor shall before commencing work, at his own 

expenses, do what is necessary to make the access suitable for his use and shall take all reasonable precautions 

to avoid damage, including, if required the erection of temporary fences or gates where permanent fences, 

hedges or gates have been removed. The Contractor shall not be entitled to any additional payment in the event 

of a particular access being difficult. 

 

The Contractor shall be responsible for maintaining agreed access routes, without undue widening, in a usable 

condition for the duration of the Contract and the occupier shall not be put to any inconvenience in gaining 

access to his land or buildings. No unauthorised access route shall be taken by the Contractor. 
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5.2.2  Commencement of Work 
 
The Contractor shall be responsible, before beginning work on any property for obtaining confirmation from 

the Engineer that wayleaves are in order and any agreed accesses, have not been altered and for giving not less 

than 48 hours notice to the occupiers that work is to begin. Work shall proceed on any land within the requisite 

period of such notice being given to the occupier. 

 

5.2.3 Suspension of Work 
 
Where work is to be suspended without the expectation of it being resumed within the specified period, the 

Contractor must notify the occupier of such intention and shall similarly give the occupier prior notification of 

the resumption of work. The purpose of this Clause is to assist in maintaining good relations between the 

occupier, the Contractor and the Employer and to keep the occupier informed of what is going to happen on or 

across his land. 

 

5.2.4 Compliance with Occupier's Requirements 
 
The Contractor shall at all times during the execution of the Works ensure compliance with all such reasonable 

requirements of the occupier as are brought to the Contractor's notice by the Engineer. 

 

5.2.5 Notice to Authorities 

 

Before the Contractor carries out the stringing of conductors alone, or across power or telecommunication 

circuits, public roads, etc., he shall give the requisite notice to the appropriate Authorities of the time and date 

when he proposes to perform the work and shall send a duplicate copy of each notice to the Engineer. 

 

5.3 ROUTE CLEARANCE 

 

For details of the clearance requirements for survey, access routes, line route, tower locations and conductor 

stringing reference shall be made to Appendix 5.Al. 

 

5.4 ACCESS ROADS 

 

Access roads/routes shall be identified by the Contractor themselves as and where necessary, and shall be 

constructed by them at their own expense and necessary compensations for damages thereof shall also be paid 

by the Contractor. The Employer’s representative shall assist the Contractor in his negotiations with the 

landowners about such compensation etc. 
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5.5 CROSSING OF OBSTACLES 
 

5.5.1 General 
 
The Contractor shall, at his own expense, make any necessary arrangements and take the necessary 

precautions where the route crosses buildings, telecommunication, power or pipe lines, orchards, gardens, 

railways, antiquities or other obstructions or ground over or across which erection cannot be carried out in the 

normal manner or has to be avoided. These arrangements must be submitted to the Engineer. This is a Hold 

Point. 

 

Where a tower is set across a fence, hedge, bank or wall, the Contractor shall remove and reinstate the fence, 

hedge, bank or wall at his own expense and he shall be responsible at his own expense for making good to the 

satisfaction of the Engineer, owners and tenants concerned, all land, property, roads, drains, fences, walls, 

hedges, gates and the like which he has damaged or disturbed during the execution of tile Contract Works and 

shall remove all surplus material after erection. The Contractor shall take proper precautions to prevent the 

straying of and damage to livestock until after the backfilling of excavations and permanent reinstatement of 

fences, walls, hedges, gates and the like is completed. 

 

5.5.2 Public Utilities 
 
The Contractor shall obtain all necessary permissions, licenses or approvals from authorities which are 

required for any part of the work. The Employer shall assist the Contractor in obtaining those permissions. All 

costs for such permissions shall deem to be included in the Contract Price.   

 

The Contractor shall ensure that the erection of the Contract Works does not cause damage to or interference 

with existing telecommunication, power or pipe lines. 

 

Where appropriate Authorities affected deem it necessary for the protection of their employees, property, or 

the public or for the assistance of traffic to provide flagmen and watchmen, the cost of such provision shall be 

borne by the Contractor. Where required by the appropriate Authorities work shall be carried on outside 

normal hours and at the Contractor's own expense. 

 

The Contractor shall also be liable to make good at least to the original condition or compensate the owners, 

operators and users or any public undertaking in respect of any damage however caused to their property, 

lands or roads arising, out of or in consequence of the execution of the Works. 

 

5.5.3 Scaffolding 
 
The Contractor shall provide all necessary scaffolding and the like for the crossing of telecommunications or 

power lines, roads, railways buildings or other obstacles. The Contractor shall advise the Employer in each 

instance of the scaffolding he proposes to use. Drawings of the proposed scaffolding shall be submitted to the 

Employer, and the appropriate regulatory authorities for approval. This is Hold Point. 
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5.5.4 Live Line Scaffolds 

 

The scaffolding which is used to cross specified low, medium and high voltage power lines shall be of such 

dimensions and allow such clearances that the power lines being crossed may remain in commission during 

construction of the new transmission line. Shut-downs on the lines to be crossed may be given for construction 

of new line but shall not be given continuously for longer periods. Such restrictions in building and use of the 

scaffolds shall not be grounds for claiming additional costs. Design and construction of the live line scaffold 

shall not be inferior to the minimum standards outlined in the following clause. 

 

5.5.5 Live Line Scaffold- Construction 
 
The scaffold shall be designed to withstand the maximum design wind speed, except that a reduced return 

period will be accepted. Consideration shall also be given due to impact loading, due to dropping of the upper 

phase conductor. 

 

The scaffold shall, unless otherwise approved by the Employer, consist of 3 m wide 300 mm square mesh 

nylon nets attached to steel wire ropes running perpendicular to the lower line route, carried by metal 

scaffolding at 3 m intervals. The nets shall be attached to the catenary wires by means that do not require the 

presence of any persons on the net or the catenary wires whilst the lower line is alive. An additional movable 

walk net laid over the 300 mesh nets may be used whilst the lower line is dead. 

 

Normally steel or aluminium tubular scaffolding to BS 1139 and BS 6323, should be used, the use of 

performed units or frames shall be subject to the Employer's approval. 

 

The mechanical construction shall be in accordance with BS 5950. Reference shall also be made where 

appropriate to BS 5973. 

 

The design of the scaffold shall have due regard to the requirements of safety with particular respect to 

accidental contact with live conductors during construction, use and removal. 

 

The scaffold including foundations shall be designed and constructed to ensure stability during the process of 

erection and removal, and also at times when work has ceased for any reason including adverse weather 

conditions. The foundations shall be suitable for the ground concerned. 

 

The scaffold shall extend at least 5 m either side of the outermost conductors of the upper line. A maximum of 

2 m of this distance may be provided by means of catchers. 

 

Catchers shall be provided at each end of each scaffold support. The catchers may be vertical or inclined to a 

maximum angle of 450 from the vertical. They shall be capable of withstanding the specified impact loads 

without excessive distortion that would permit a falling conductor to approach or touch a live-line. 
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The upper parts of the scaffold shall be provided with soft wood rubbing boards or otherwise protected in an 

approved manner to prevent damage to the conductors resting on or being drawn over the guard. Soft wood 

poles may be used for this purpose. The height of these boards shall be sufficient to prevent the conductor 

damaging the nylon net. To avoid damaging the conductors no object other than non-metallic lashing or the 

catchers shall protrude above the rubbing boards. 

 

Sufficient endless or double ended lead lines for hauling over pilot wires shall be placed over the scaffold prior 

to re-energising of the lower line. 

 

The side supports shall have working platforms to facilitate the required running of conductors and pilot wires. 

Working platforms shall be provided with hand rails, toe boards and notices warning of the danger of live 

conductors. The heights of hand rails shall be 1m and the toeboards 230 mm. Each working platform shall 

have a notice plate indicating the 'Safe Climbing Height'. 

 

The scaffolds shall be fitted with danger plates at intervals of not more than 6m along the anticlimbing device 

with at least one plate on each face of the structure. 

 

The scaffolds shall be constructed to prevent unauthorised access or climbing by the use of barbed wire 

anti-climbing devices, fences or other means approved by the Employer. 

 

The scaffolding shall be lit with red warning lamps from 1/2 hour before sunset to 1/2 hour after sunrise if 

erected within 2m from a highway or footpath without an intervening fence. The scaffold contractor shall 

provide or arrange for the supply and/or maintenance of these lamps (e.g. with the line contractor). 

 

If the scaffolding is constructed adjacent to a roadway, a guard constructed from steel drums filled with soil or 

a soil bund shall be provided and suitably lit. 

 

Where possible the resistance to earth of the scaffold shall be less than 10 ohms. Special consideration by the 

Employer and the lower line operator shall be given in cases where this is not attainable with a reasonable 

number of driven earth rods. 

 

Bonding the scaffold to the earthing systems of either the live-line, or the line under construction is not 

normally acceptable. In the former case a nearby line fault could cause the scaffold to become live. In the latter 

case a fault between the live-line and the scaffold could cause components of the line under construction to 

become alive, particularly as it earthing system may not be complete. 

 

The earth rods should normally be driven into the ground around the outside and approximately 1m from the 

scaffold structure. The rods should be securely connected electrically and mechanically to the scaffold 

structure by flexible copper or aluminium leads with minimum cross-sectional areas of 64mm2 or 100mm2 

respectively. 
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Drawings of the scaffold complete with details of the clearance plates and earthing arrangement, together with 

supporting, calculations shall be submitted to the Employer and appropriate regulatory authorities for 

approval. This is a Hold Point. 

 

5.6 DAMAGE 

 

5.6.1 General 

 

The Contractor shall take all reasonable precautions to avoid damage to land, property, roads, crops, field 

drains, fences walls, hedges, gates, trees and the like and shall ensure that the work is adequately supervised so 

that any damage is reduced to the minimum. The Contractor shall pay compensation to the owners/tenants for 

damages of crops, trees and houses during the project implementation within the wayleaves (right-of-way) 

which are unavoidable for construction of the transmission line. The Employer’s representative shall assist the 

Contractor in his negotiations with the landowners about such compensation. 

 

5.6.2 Contractor's Responsibility 

 

The Contractor's liability for loss or damage shall extend to any such loss or damage resulting from the 

employment of a Subcontractor. This does not relieve the Contractor of his liability for all actions of his 

Subcontractor. 

 

5.6.3 Livestock, Dogs 

 

Adequate provision shall be made by the Contractor to prevent the straying of or injury to livestock during the 

execution of the Works and until the permanent reinstatement of fences, walls, hedges, gates and the like is 

completed. 

 

The Contractor shall not bring any dog on or near the site or suffer or permit any of his employees, 

representatives or agents or any Subcontractor to bring any dog on or near the site and shall cause the 

immediate removal of any dog which may be on or near the Site in breach of this provision. 

 

The Contractor shall be liable for any injury to or loss of livestock due in the opinion of the Engineer to failure 

to comply with the above requirements. 
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APPENDIX 5.Al 

 

ROUTE CLEARANCE 

 

Where clearing is in the opinion of the Employer necessary, the following requirements shall be observed. 

Trees and tall scrub shall be cleared to a distance of 20 m for 230kV and 14 m for 132kV on either side of the 

centreline of the route. Trees and bushes shall be cut down to a height of not more than 1.0 m above ground 

level. In addition, tall trees outside the cleared area, of such height that they could fall within 2 m of 

conductors, shall be trimmed by the Contractor. No tree may be felled without the express permission of the 

Employer. This is a Hold Point. 

 

Felled trees and scrub shall be removed from a path 3.5 m wide and running as far as possible continuously 

along the route. The Contractor shall grub up tree stumps and roots from this track and leave a graded way for 

negotiation by Land owner. 

 

All trees, bushes, bamboo and any other vegetation which normally grows to a height of 2.5 rn or more shall be 

treated by an approved non-toxic, non-residual agent to prevent further growth. 

 

The Contractor shall clear a 3.5 m wide agreed construction access track from public roads, of all trees, 

stumps, scrub and vegetation to tower positions as required by the Employer. 

 

All felled trees or tree trimmings shall remain the property of the landowner. 
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APPENDIX 5.A2 

ACCESS ROADS 

 
Access roads/routes shall be identified by the Contractor themselves as and where necessary, and shall be 

constructed by them at their own expense and necessary compensations for damages thereof shall also be paid 

by the Contractor. The Employer’s representative shall assist the Contractor in his negotiations with the 

landowners about such compensation etc. 
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APPENDIX 5.B1 
 

ENGINEERING DOCUMENTS TO BE SUBMITTED BY CONTRACTOR 
 
 
Clause Reference Document Description  Comment 
5.3 
5.5.3 
5.5.4 

Route clearance 
Scaffolding 
Live line scaffolding 
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APPENDIX 5.C1 

 
NOTIFICATION AND HOLD POINTS 

 
 

Clause Reference Notification Points  Hold Points 
5.3 
5.5.1 
5.5.3 
5.5.4 

Route clearance As applicable 
Crossing of obstacles 
Scaffolding-drawings 
Live line scaffold-drawing 

 
 
 
 
 
 

APPENDIX 5.D1 
 

REFERENCE STANDARDS 
 
The reference standards and other documents referred to in this Section of the specification are listed below: 
 
BS 1139: Metal scaffolding 
BS 5950: Structural use of steel work in building 
BS EN 12811-1: Code of practice for access and working scaffolds and special 

scaffold structures in steel 
BS 6323: Specification for seamless and welded steel tubes for automobile, 

mechanical and general engineering purposes. 
BS EN 12810-1: Facade Scaffolds 
EN 10296/10297/10305: Welded circular steel tubes/seamless circular tubes/steel tubes for 

precision application 
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SECTION 6 

 
SURVEY, PROFILE AND GEOTECHNICAL INVESTIGATIONS 

 
 

6.1 GENERAL INFORMATION & SCOPE OF WORK 

 

The Engineer will indicate to the Contractor either on maps or during visits to the Sites the proposed 
route of the transmission line, with approximate positions of the angle and terminal towers and the 
positions of such intermediate towers as it may have been desirable to determine during preliminary 
wayleave negotiations. The Contractor shall give the Engineer the requisite period of notice prior to 
commencing the survey. This is a Hold Point. 

 
 The technical specifications covers detailed survey including route alignment based on the 

intermediate GPS readings & Tentative route alignment finalized by the Employer,  profiling, tower 
spotting, optimization of locations, check survey, contouring, and soil investigation for the 
transmission lines /  part of the transmission lines covered under this specification as included in the 
schedule of prices.  

 
Contractor shall provide at site all required survey instruments to the satisfactions of the Employer so 
that the work can be carried out accurately according to specifications and drawings. Contractor shall 
arrange to collect the data regarding change of course of rivers, major natural streams and nalas, etc., 
encountered along the transmission line route from the best available sources and shall furnish 
complete hydrological details including maximum velocity discharge, highest flood level (H.F.L), 
scour depth etc. of the  concerned rivers, major streams and nalas (canals). 

 

6.1.1 The scope of work inter-alia shall include the following:-  
 

a. Detailed Survey using GPS, Total Work stations, long range scanners  & Digital theodolite of 
reasonable accuracies or alternatively using ALTM (Airborne Laser Terrain Modeling) 
techniques,  inter-alia including : 

i. Digitized profiling along the selected route along with plan details. 

ii. Computer aided tower spotting & optimization  

iii. Soil resistivity measurement along the route 

b. Check survey including digitized contouring at undulated / hilly tower locations. 

c. Soil Investigation 

d. Preparation of Survey reports including estimation of Bill of Quantities, identification and 
explanation of route constraints (like Forest, Animal/Bird sanctuary, reserve coal belt areas, oil 
pipe line/underground inflammable pipe lines etc.), infrastructure details available en-route etc. 

6.1.2 The Provisional quantities for the scope of work are indicated in relevant Price Schedules of bidding 
documents. The final quantities for route alignment & detailed survey (quantities in “km” unit) shall 
be the Horizontal route length along the approved route alignment. For contouring at undulated/hilly 
tower locations and soil investigations (quantities in “Locations.” unit), the actual quantities to be 
executed shall be decided by Site Engineer-in-charge during execution stage and the final quantities 
shall be as approved by Site Engineer-in-charge. The route alignment, detailed survey, including 
profiling & tower spotting, contouring, soil investigation etc shall be carried out by the Contractor as 
per the technical specifications stipulated herein.  
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6.1.3 The Contractor must note that the Employer shall not be responsible for loss or damage to properties, 
trees etc. due to contractor’s work during survey. The Contractor shall indemnify the Employer for 
any loss or damage to properties, trees etc. during the survey work. 

6.1.4 The Contractor should note that Employer will not furnish topographical maps but will make available 
assistance that may be required in obtaining these by providing letters of recommendation to the 
concerned authorities. Further, in case the contractor opts for use of ALTM techniques for detailed 
survey, he shall be responsible for obtaining necessary clearances/permissions, as may be required 
from concerned authorities. The Employer will provide assistance that may be required in obtaining 
these clearances/ permissions by providing letters of recommendation to the concerned authorities. 

6.1.5 The bidder shall give along with their bid clause by clause commentary indicating their confirmation / 
comments/ observation in respect of all clauses of technical specification. 

6.1.6 The work shall be carried out by the contractor using modern surveying techniques. The bidder shall 
indicate in his offer, the detailed description of the procedure to be deployed. The details of the 
equipment & facilities including computer aided tower spotting etc. available with the bidder or his 
associates shall also be furnished with the bid. 

6.1.7 The Contractor shall also engage services of a reputed geo-technical/geologist consultant or experts 
from independent educational/research institutions duly approved by the Employer for examining 
stability aspects of the selected transmission line route & tower locations in hilly terrain during 
finalization of tower spotting & construction of foundations.   

6.1.8 After carrying out the detailed survey and soil investigations, the contractor shall estimate complete 
BOQ of the transmission lines and submit the same (as per the BOQ format enclosed with the 
Technical Specifications) to the Employer. 

 

6.2 CONTRACTOR'S SURVEY 
 

6.2.1 Access for Survey 
 

For details of the access arrangement for survey, reference should be made to Appendix 5.Al. The 
Contractor's Surveyor shall in all cases announce himself to the occupier/landowner immediately 
before entering any private property for the purpose of survey. The Contractor shall comply with all 
national and local regulations regarding barricades, detour arrangements, and warning signs. Damage 
to roads, footpaths, bridges, ditches, etc., caused by the Contractor shall be repaired at his expense.  

 

6.2.2 Survey Methodology & Precision 
 

All elevations shall be referenced to benchmarks established by the Public Work Devision of 
Bangladesh / Survey of Bangladesh. Survey operations shall begin and end at benchmarks approved 
by the Employer. 

 
During the leveling of the profile, check surveys will be affected at intervals not exceeding 50 Kms. 
with benchmarks of known elevations. The difference in elevations as surveyed by the contractor and 
as declared by Public Work Devision of Bangladesh / Survey of Bangladesh for these benchmarks 
shall not exceed the precision required for  3rd order surveys e ≤ 24k where k is the distance between 
benchmarks in km and e is the difference between elevations in mm but not exceed 300 mm. 

 
In the absence of suitable benchmarks the leveling shall be done by two independent leveling parties 
working in opposite directions along the same line. The difference in elevations between the two 
surveys shall not exceed the precision required for 3rd order surveys as stated above. 

 
All important objects and features along the transmission line centerline (railways, highways, roads, 
canals, rivers, transmission lines, distribution lines, telephone lines etc.) shall be surveyed and located 
with a positional accuracy of 1:2000 between points of known horizontal position.  
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6.2.3 Route Alignment 
 
6.2.3.1 The route Alignment shall be carried out by the contractor using topographical maps and preliminary 

route alignment finalized by the Employer with GPS. 

6.2.3.2 The routing of the transmission line shall be most economical from the point of view of construction 
and maintenance. The contractor shall identify & examine alternative route alignments and suggest to 
the Employer the optimal route alignment. 

6.2.3.3 Routing of transmission line through protected/reserved forest area should be avoided. In case it is not 
possible to avoid the forests or areas having  

6.2.3.4 Large trees completely, then keeping in view of the overall economy, the route should be aligned in 
such a way that cutting of trees is minimum. 

6.2.3.5 The route should have minimum crossings of Major River, National/State highways, overhead EHV 
power line and communication lines. 

6.2.3.6 The number of angle points shall be kept to minimum. 

6.2.3.7 The distance between the terminal points specified shall be kept shortest possible, consistent with the 
terrain that is encountered. 

6.2.3.8 Marshy and low lying areas, river beds and earth slip zones shall be avoided to minimize risk to the 
foundations. 

6.2.3.9 It would be preferable to utilize level ground for the alignment. 

6.2.3.10 Crossing of power lines shall be minimized. Alignment will be kept at a minimum distance of 300 m 
from power lines to avoid induction problems on the lower voltage lines. 

6.2.3.11 Crossing of communication line shall be minimized and it shall be preferably at right angle. Proximity 
and parallelism with telecom lines shall be eliminated to avoid danger of induction to them. 

6.2.3.12 Areas subjected to flooding such as nalah shall be avoided. 

6.2.3.13 Restricted areas such as civil and military airfield shall be avoided. Care shall also be taken to avoid 
aircraft landing approaches. 

6.2.3.14 All alignment should be easily accessible both in dry and rainy seasons to enable maintenance 
throughout the year. 

6.2.3.15 Certain areas such as quarry sites, tea, tobacco and saffron fields and rich plantations, gardens & 
nurseries which will present the Employer problems in acquisition of right of way and way leave 
clearance during construction and maintenance should be avoided. 

6.2.3.16 Angle points should be selected such that shifting of the point within 100 m radius is possible at the 
time of construction of the line. 

6.2.3.17 The line routing should avoid large habitations, densely populated areas, Forest, Animal/Bird 
sanctuary, reserve coal belt areas, oil pipe line/underground inflammable pipe lines etc. to the extent 
possible. 

6.2.3.18 The areas requiring special foundations and those prone to flooding should be avoided.   

6.2.3.19 For examination of the alternatives & identification of the most appropriate route, besides making use 
of information/data/details available/extracted through, the contractor shall also carryout 
reconnaissance/preliminary survey as may be required for verification & collection of additional 
information /data /details.  
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6.2.3.20 The contractor shall submit his preliminary observations & suggestions along with various 
information/data /details collected and also processed satellite imagery data, scanned topographical 
map data marked with the alternative routes etc. The final evaluation of the alternative routes shall be 
conducted by the contractor in consultation with Employer’s representatives and optimal route 
alignment shall be proposed by the contractor. Digital terrain modeling using contour data from 
topographical maps shall be done by the contractor for the selected route. A fly through perspective 
using suitable software(s) shall be developed for further refinement of the selected route, if required. 
Site visit and field verification shall be conducted by the contractor jointly with the Employer’s 
representative for the proposed route alignment. 

6.2.3.21 Final digitized route alignment drawing with latest topographical and other details/features including 
all rivers, railway lines, canals, roads etc. up to 8 kms on both sides of selected route alignment shall 
be submitted by the contractor for Employer’s approval along with report containing other 
information/details as mentioned above.  

6.2.3.22 Changes in the route alignment, if any, during detail survey, shall be incorporated in the final digitized 
route alignment drawings.  

6.2.4 Detailed Survey  

6.2.4.1 The detailed survey shall be carried out using GPS, Total stations, digital theodolites etc. along the 
approved route alignment. As an alternative, the contractor may also use ALTM (Airborne Laser 
Terrain Modeling) techniques of equal or better accuracy for the detailed survey.  

6.2.4.2 Soil resistivity, along the route alignment shall be measured in dry weather by four electrode method 

keeping inter-electrode spacing of 50 mtrs. For calculating soil resistivity formula 2ar (Where a=50 
m and r= megger reading in ohms) shall be adopted. Measurement shall be made at every 2 to 3 km 
along the length of the route. In case soil characteristics changes within 2 to 3 km, values shall have to 
be measured at intermediate locations also. Megger reading and soil characteristics should also be 
indicated in the soil resistivity results. 

6.2.5 Route Marking 

6.2.5.1 The route of the transmission line shall be recorded using GPS/DGPS of positional accuracy less than 
3m. 

6.2.5.2 The co-ordinates of all the angle points as well as other important crossings, landmarks etc. shall be 
recorded using GPS for easy relocating. 

6.2.5.3 At the starting point of the commencement of route survey the co-ordinates shall be recorded. A 
punch mark on the top section of the angle iron shall be made to indicate location of the survey 
instrument. The co-ordinates of the location of the survey instrument shall also be recorded. Further, 
the co-ordinates at prominent position at intervals of not more than 750 meter along the transmission 
line to be surveyed up to the next angle point shall also be recorded. Wooden peg 50 x 50 x 650mm 
size shall also be driven at prominent position at intervals of not more than 750 meter along the 
transmission line to be surveyed up to the next angle point. Wire nails of 100mm length should be 
fixed on the top of these pegs to show the location of instrument. The peg shall be driven firmly into 
the ground to project 100 mm only above ground. Wherever the line alignment crosses the EHT line, 
Railway line, P&T line or roads, the contractor shall record co-ordinates on the points of crossing. 
Wherever line route alignment passes over permanent land marks such as rock, boulders, culverts etc. 
suitable white paint marks with directional and Employer markings shall be made and co-ordinates 
recorded. At angle position stone/concrete pillars of 150 x 150 x 100 mm in size with Employer 
marked on them shall be embedded into the ground for easy identification.  

6.2.6 Profiling  

6.2.6.1 The complete profiling along the route shall be carried out using modern surveying equipments viz. 
total stations, DGPS etc. Reference levels at every 20 meters along the route are to be recorded. R/Ls 
at other undulations along the route as well as in the route plan and other en-route details viz. 
crossings, building & structures, trees & other infrastructure etc shall also be recorded. Areas along 
the route, which in the view of the contractor, are not suitable for tower spotting, shall also be marked.  



 CRK MT BN 132kV TL  6/5 

6.2.6.2 The complete profiling details shall be digitized and the data shall be prepared & stored in the format 
compatible to computer-aided tower spotting software. 

6.2.6.3 A printed/plotted output of the digitized profiling shall be submitted by the contractor to Employer’s 
for review before taking up computer-aided tower spotting. 

6.2.7 Optimization of Tower Location / Tower Spotting 

6.2.7.1 Optimization of tower locations including profiling shall be done by the contractor using computer-
aided tower spotting software – PLS CADD Version 12.1 and shall furnish sample calculations and 
manual tower spotting drawings for some typical sections.  

6.2.7.2 The sag-tension characteristics of the conductor as well as tower spotting data shall be furnished by 
the Employer to the contractor during execution stage. Sag template curves, if any required for 
Employer spotting, shall be prepared by the contractor. 

6.2.7.3 General description of towers is indicated in Section–1 of this specification for information of the 
Bidders. 

6.2.8 Tower Spotting 

The Contractor shall submit to the Engineer the requisite copies of route maps and mouza maps, 
they shall also submit requisite copies of the profile drawings upon which shall be indicated the 
proposed location and type of each tower, spans, section lengths, (i.e.) distances between tension 
towers), equivalent spans, wind and weight span, difference in level between phase conductor 
attachment points and the sag templates used. This a Hold Point. Also on the profile shall be plotted 
the relevant position of the bottom or lowest phase conductor at the specified maximum conductor 
temperature and another line parallel to the phase conductor line and at the minimum statutory 
ground clearance specified below it. 
 
Towers shall be so located that the span criteria specified in Appendix 6.Al is not exceeded. 
 

 While profiling & spotting the towers, the following shall be borne in mind: 

a) Span 

 The number of consecutive spans between the section points shall not exceed 15 spans or 5 km in 
plain terrain and 10 spans or 3km in hilly terrain. A section point shall comprise of tension point with 
4D45 type or 4DT60 type towers as applicable for 400 kV line, 1D25 or 1DT6 type towers as 
applicable for 132kV line. 

b) Extension/Truncation 

 An individual span shall be as near to the normal design span as possible. In case an individual span 
becomes too short with normal supports on account of undulations in ground profile, one or both the 
supports of the span may be extended by inserting standard body/leg extension. In case of locations 
where the ground clearance is available, truncated towers may be spotted. The provisions kept in the 
design of towers w.r.t. body/leg extension, truncations shall be intimated to the contractor by the 
Employer during execution stage. 

c) Loading 

 There shall not be any upward force on suspension towers under normal working conditions and the 
suspension towers shall support at least the minimum weight span as provided in the designs.  In case 
uplift is unavoidable, it shall be examined if the same can be overcome by adding standard body 
extensions to the towers failing which tension towers designed for the purpose shall be deployed at 
such positions. 

d) Road Crossing 

 At all important road crossings, the tower shall be fitted with normal suspension and tension insulator 
strings depending on the type of tower, but the ground clearance at the roads under maximum 
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temperature and in still air shall be such that even with conductor broken in adjacent span, ground 
clearance of the conductor from the road surfaces will not be less than specified minimum ground 
clearance. Crossing span will not be more than 250 meters. 

e) Railway Crossings 

 All the railway crossings coming-enroute the transmission line shall be identified by the Contractor. 
At the time of detailed survey, the railway crossings shall be finalized as per the regulation laid down 
by the Railway Authorities.   

I. The crossing shall normally be at right angle to the railway track. 

II. The minimum distance of the crossing tower shall be at least equal to the height of the tower plus 
6 meters away measured from the centre of the nearest railway track. 

III. No crossing shall be located over a booster transformer, traction switching station, traction sub-
station or a track cabin location in an electrified area. 

IV. Minimum ground clearance above rail level of the lowest portion of any conductor under 
condition of maximum sag shall be maintained at 14 m for 400kV transmission lines and 10m for 
132kV transmission lines. 

V. The crossing span will be limited to 300 meters. 

f) Power line Crossings 

 The angle of crossing shall be as near to 90 degree possible. In order to reduce the height of the 
crossing towers, it may be advantageous to remove the ground-wire of the line to be crossed (if this is 
possible and permitted by the Employer of the line to be crossed).   

 Minimum clearance in meters between lines when crossing each other: 

Sl. 
No. 

Nominal System Voltage 132kV 230kV 400kV 

1.  132kV 4m 5.5m 7m 

2.  230kV   5.5m   5.5m 7m 

3.  400kV     7m 7m 9m 

Pipeline crossings shall not be at an angle to the normal greater than 20°. Crossings of power supply and 
telecommunication circuits shall not be at an angle to the normal greater than 45° without previous agreement 
from the Engineer. 
 

g) Telecommunication Line Crossings 

The angle of crossing shall be as near to 90 degree possible. However, deviation to the extent of 30 
degree may be permitted under exceptionally difficult situations. At the crossing of power supply 
and telecommunication circuits, no part of the structure of one support shall be placed less than 35 
m from any part of the support structure of the other circuit. 

 

 When the angle of crossing has to be below 60 degree, the matter will be referred to the authority in 
charge of the telecommunication System. On a request from the Contractor, the permission of the 
telecommunication authority may be obtained by the Employer. 

 Also, in the crossing span, power line support will be as near the telecommunication line as possible, 
to obtain increased vertical clearance between the wires. 

h) Details En-route 

 All topographical details, permanent features, such as trees, building etc. 23 m for 400 kV line and 14 
m for 132kV line on either side of the alignment shall be detailed on the profile plan. 
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6.2.9 Clearance from Ground, Building, Trees etc. 

6.2.9.1 Clearance from ground, buildings, trees and telephone lines shall be provided in conformity with 
criteria specified in Appendix 6.A2. 

6.2.9.2 The Contractor shall count, mark and put proper numbers with suitable quality of paint at his own cost 
on all the trees that are to be cut. (By the Contractor) at the time of actual execution of the work as 
detailed below. Contractor may please note that Employer shall not pay any compensation for any loss 
or damage to the properties or for tree cutting due to Contractor’s work. 

6.2.9.3 To evaluate and tabulate the trees and bushes coming within 23 m for 400 KV line and 14 m for 
132kV line on either side of the central line alignment the trees will be numbered and marked with 
quality paint serially from angle point 1 (I) onwards and the corresponding number will be painted on 
the stem of trees at a height of 1 meter from ground level. The trees list should contain the following: 

a) Girth (circumstances) measured at a height of 1 meter from ground level. 

b) Approximate height of the tree with an accuracy of +2 meters. 

c) Name of the type of the species/tree. 

d) The bushy and under growth encountered within the 46 m for 400 kV line and 28 m for 132kV 
line should also be evaluated with its type, height, girth and area in square meters, clearly 
indicating the growth in the tree/bush statement. 

6.2.9.4 The Contractor shall also identify the forest/non forest areas involved duly authenticated by concerned 
authorities. 

a) A statement of forest areas with survey/compartment Nos. (All type of forest RF/PF/Acquired 
forest/Revenue forest/Private forest/Forest as per dictionary meaning of forest etc.) 

b) A statement of non-forest areas with survey/compartment nos. 

c) Tree cutting details(Girth wise & specie wise) 

d) Marking of forest areas with category on topology sheets 1:2,50,000 showing complete line 
route, boundaries of various forest divisions and their areas involved. 

e) Village forest maps of affected line and affected forest area and marking of the same. 

f) Forest division map showing line and affected forest area. 

 
6.2.10 Preliminary Schedule 

The profile sheets showing the locations of the towers together with preliminary schedules of 
quantities indicating tower types, wind & weight spans, angle of deviation, crossing & other details 
etc. shall be submitted by the contractor for review & approval by Employer’s site-in-charge. 

6.2.11 Profile Drawings - Size & Scales 

The profile shall either be drawn on a melinex type material or as otherwise approved with printed 
grid lines of increasing thickness in 1, 5, 10 and 50 mm squares and shall be drawn on the reverse 
side of the melinex to the grid lines. 

 
Computer plotted profiles on plain plastic drawing sheets will be accepted by the Engineer.  However, 
the format of the profile shall not differ from the details specified in the following clauses. 

 
Unless specified to the contrary the scale of the profile shall be: 

 
1:2000 horizontally and 
1:200 vertically 
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The profile shall be plotted with the direction of the line route left to right on the profile sheet.  In 
general, individual profile sheets shall commence and finish at tension supports but where this is not 
practicable and continuation sheets are found to be necessary the ground line is to be drawn so that 
there is an overlap of at least 300 mm between adjacent sheets. The chainage of each section between 
tension structures shall start at zero, be on a 50 mm printed grid line and not less than 200 mm from 
the left hand margin. Each section shall normally be started on a new sheet. The date of survey of 
each section shall be added. 

 
If more than one section is drawn on one sheet a gap shall be left in the ground line of not less than 
200 mm. 

 
6.2.12 Profile Drawings-Details 

 
The following details and information are to be included on the profile drawings: 

 
(a) At each angle position a 'tie-in' sketch shall be provided on the profile sheet. This sketch shall show 

clearly the location of the support using as reference where possible points which can be located on 
the ground and on the 1:5,000 or closest available scale of survey map. The direction of the line and 
angle of deviation are to be shown stating also whether the deviation is left or right. Where reliable 
maps of reasonable scale and accuracy are not available for locating and plotting support positions, 
survey methods acceptable to the Engineer shall be employed to establish grid co-ordinates and 
supports towers and ground features shall be related to these. 

 
(b) Where ground slope across the line route exceeds 1 in 25, the level of ground left and right of the 

centre line shall be recorded at specified horizontal offset distances, where the side slope is uniform. 
Where the slope breaks upwards beyond this distance levels will be recorded up to a specified 
horizontal offset distance. The offset levels shall be indicated on the profile as broken and/or chain 
lines and the distances off-line stated. 

 
(c) The profile shall show all changes of level of 300 mm or more along the route centre line and alone, 

the off-set lines. All features such as hedges, fences, graves, ditches, roads, railways, rivers, 
buildings, canals, telephone and railway lines and all power lines shall be shown. Road numbers or 
name of roads shall be stated or, if unclassified, the destination. Railways are to be given the 
destination, number of tracks, whether or not electrified and the level at the top of rail stated. 

 
(d) The chainage is to be shown at each 300 m and at every geographical feature or obstruction. 

Chainage shall also be given to all line pegs. 
 

(e) The specified Datum shall be the basis for all levels and the level above the specified Datum shall 
be shown at 10m vertical intervals at the beginning and end of each profile sheet. Levels shall be 
shown at each peg on line and at every obstruction or geographical feature. 

 
(f) The visual nature of the ground shall be noted, whether cultivated, woodlands, etc. with special 

reference to marsh, soft ground or rock and other relevant information such as soil instability. 
 

(g) All buildings or high obstructions within 30m of the centre line shall be shown dotted at their 
measured height with the distance left or right of line indicated. 

 
(h) Where the ground contour rises to a point which would be less than 100 mm from the top of the 

profile sheet, the ground line shall be terminated and continued on a new sheet with an overlap of 
300m of line route. 

 
(i) The following detail shall be shown for crossings of power lines:  

 
Voltage and type of construction; 
Ground levels at point of crossing and support structures; 
Height of top conductor and earth wire at point of crossing and at points of support; 
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Distance from crossing point to support structures along route of line to be crossed; 
Angle of crossing; 
Temperature at time levels were taken (state date and time); 
Support structure numbers. 

                 Any other information requested by the Employer’s Engineer. 
 
(j) Along the bottom of the profile sheet shall be drawn, to the same scale as the horizontal scale of the 

profile, a route map showing all relevant details, within a distance of 30m each side of the route 
centre line. All items covered by subparagraphs (a) and (i) above, as appropriate, shall be included. 

 
6.2.13 Check Survey 

 
The Contractor shall carry out a check survey of the whole route. Profile drawings will be made 
available to the Contractor (if already been done), who will be required to check the profile (ground 
line) survey. The line routes may need to be changed at some locations due to site constraints. The 
Contractor shall propose such changes after surveying the new line routes. No extra cost for survey 
and preparation of all drawings of such change of route will be paid to the Contractor.   

 
The Contractor is required to check thereon the proposed tower positions and submit the profile 
drawing to the Engineer. Profile details and tower locations shall be in accordance with the 
preceding clauses. 
 

6.2.14 Survey Report 
 
6.2.14.1 Complete BOQ of the transmission lines as per format enclosed with this technical specification at 

Annexure-A shall be furnished in the survey report. 

6.2.14.2 Each angle point locations shall be shown with detailed sketches showing existing close by 
permanent land marks such as specific tree(s), cattle shed, homes, tube wells, temples, electric 
pole/tower, telephone pole, canal, roads, railway lines etc. The relative distance of land marks from 
the angle points and their bearings shall be indicated in the sketch. These details shall be included in 
the survey report. 

6.2.14.3 Information w.r.t infrastructure details available en-route, identification and explanation of route 
constraints, etc shall also be furnished in the Survey report and shall inter-alia include the following: 

6.2.14.4 Information regarding infrastructural facilities available along the final route alignment like access 
to roads, railway stations, construction material sources (like quarry points for stone, sand and 
availability of construction water), labour, existing transport facilities, fuel availability etc. shall be 
furnished in the survey report. 

6.2.14.5 All observations which the Contractor thinks would be useful to the construction of the transmission 
lines mentioned under scope of work are to be reported. 

6.2.14.6 Suggestions regarding the number of convenient zones (line segments / portions) in which the entire 
alignment can be divided keeping in view the convenience of corporation are to be given. 

6.2.14.7 Suggestions regarding location for setting up stores during line construction in consultation with 
Employer’s representative shall also be provided by the contractor.   

6.2.14.8 Working months available during various seasons along the final route alignment, with period, time 
of sowing & harvesting of different type of crops and the importance attached to the crops 
particularly in the context of way leave problems and compensation payable shall be stated by the 
Contractor. 

6.2.14.9 Availability of labour of various categories and contractors of civil works shall also be reported. 

6.2.14.10 Some portions of the line may require clearance from various authorities. The Contractor shall 
indicate the portion of the line so affected, the nature of clearance required and the name of 
concerned organizations such as local bodies, municipalities, P&T (name of circle), Inland 
navigation, Irrigation Department, Power Utilities and Divisional Forest/ wild life Authorities etc. 
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6.2.14.11 All safety regulation shall be comlied by the contractor during routing/ survey/construction of line 
through patches of dence forest/wild life. The employer has however obtained forest clearence on 
the basis of tentative route alingnment.  

6.2.14.12 All the requisite data for processing the case for statutory clearances shall be provided along with 
the report. 

6.2.14.13 The contractor shall also collect & report (as per Formats enclosed at B) details pertaining to 
pollution levels envisaged along the transmission line.   

6.2.14.14 Six copies of survey reports shall be furnished by the contractor to the Employer. 

 
6.3 GEOTECHNICAL INVESTIGATION 
 

6.3.1 General 
 

Geotechnical investigation shall be undertaken in accordance with the technical requirements 
detailed in the following clauses. For details of the type and frequency of the investigation reference 
should be made to Appendix 6.A4. 
 
Employer requires that a detailed Geotechnical investigation be carried out at various tower 
locations to provide the designer with sufficiently accurate information, both general and specific, 
about the substrata profile and relevant soil and rock parameters at site on the basis of which the 
foundation of transmission line towers can be classified and designed rationally. 
 
All investigation, unless specified otherwise shall be in accordance with the requirements of BS 
5930. 
 
These specifications provide general guidelines for geotechnical investigation of normal soils. Cases 
of marshy locations and locations affected by salt water or saltpeter shall be treated as special 
locations and the corresponding description in these specifications shall apply. Any other 
information required for such locations shall be obtained by Contractor and furnished to Employer. 
 
The Contractor shall give the Engineer the requisite period of notice prior to commencing the 
geotechnical investigation. This is a Hold Point. 

 

6.3.2 Scope 
 
6.3.2.1 The scope of work includes detail soil investigations and furnishing bore log data at various tower 

locations. Based on the bore log data / soil parameter /soil investigation results, the Contractor shall 
recommend the type of foundations suitable for each locations and the same shall be got approved 
by the Employer. 
 

6.3.2.2 These specifications cover the technical requirements for a detailed Geotechnical investigation and 
submission of a detailed Geotechnical Report. The work shall include mobilization of all necessary 
tools and equipment, provision of necessary engineering supervision and technical personnel, skilled 
and unskilled labour, etc. as required carrying out the entire field investigation as well as laboratory 
tests, analysis and interpretation of data collected and preparation of the Geotechnical Report. 
Contractor shall also collect data regarding variation of subsoil water table along the proposed line 
route. Detailed methodology for subsoil investigation shall be submitted before implementing the 
subsoil investigation. All laboratory tests shall be done at the test facility approved by the Employer. 
The Contractor may appoint a sub contractor to carry out the site geotechnical investigation but 
aforementioned works shall be supervised by a contractor’s engineer who had a bachelor’s degree in 
Civil Engineering and had at least 5 years of site experience in geotechnical investigation work. All 
work and all lab work shall be witnessed by the above mentioned contractor’s engineer who shall 
countersign all recorded data. 
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6.3.2.3 Contractor shall make his own arrangements to establish the co-ordinate system required to position 
boreholes, tests pits and other field test locations as per the drawings/sketches supplied by Employer. 
Contractor shall determine the reduced levels (R.L’s) at these locations with respect to benchmarks 
used in the detailed survey. Two reference benchmarks shall be established based on survey 
data/details. Contractor shall provide at site all required survey instruments to the satisfactions of the 
Employer so that the work can be carried out accurately according to specifications and drawings. 
Contractor shall arrange to collect the data regarding change of course of rivers, major natural 
streams and nalas, etc., encountered along the transmission line route from the best available sources 
and shall furnish complete hydrological details including maximum velocity discharge, highest flood 
level (H.F.L), scour depth etc. of the  concerned rivers, major streams and nalas (canals). 

 
6.3.2.4 The field and laboratory data shall be recorded on the proforma recommended in relevant Standards. 

Contractor shall submit to Employer two copies of field bore logs (one copy each to Employer 
project and Head Office) and all the field records (countersigned by the Employer) soon after the 
completion of each boreholes/test. 

 
6.3.2.5 Whenever Contractor is unable to extract undisturbed samples, he shall immediately inform the 

Employer. Special care shall be taken for locations where marshy soils are encountered and 
Contractor in such cases shall ensure that specified numbers of vane shear tests are performed and 
the results correlated with other soil parameters. 

 
6.3.2.6 The Contractor shall interact with the Employer to get acquainted with the different types of 

structures envisaged and in assessing the load intensities on the foundation for the various types of 
towers in order to enable him to make specific recommendation for the depth, founding strata, type 
of foundation and the allowable bearing pressure. 

 
6.3.2.7 After reviewing Contractor’s geotechnical investigation draft report, Employer will call for 

discussions, to be held normally within one week, in order to comment on the report in the presence 
of Contractor’s Geotechnical Engineer. Any expenditure associated with the redrafting and 
finalizing the report, traveling etc. shall be deemed included in the rates quoted for the geotechnical 
investigations. 

 
6.3.2.8 Contractor shall carry out all work expressed and implied in these specifications in accordance with 

requirements of the specification. 
 
6.3.2.9 The contractor shall prepare and submit soil profile along the transmission line route ( in digitized 

form, with digitized route alignment drawing as base) indicating salient soil characteristics / features, 
water table etc based on detailed soil investigations and other  details / information collected during 
detailed survey. 

 

6.3.3 General Requirements 
 
6.3.3.1 Wherever possible, Contractor shall research and review existing local knowledge, records of test 

pits, boreholes, etc., types of foundations adopted and the behaviour of existing structures, 
particularly those similar to the present project. 

 
6.3.3.2 Contractor shall make use of information gathered from nearby quarries, unlined wells excavation 

etc. Study of the general topography of the surrounding areas will often help in the delineation of 
different soil types. 

 
6.3.3.3 Contractor shall gather data regarding the removal of overburden in the project area either by 

performing test excavations, or by observing soil erosion or land slides in order to estimate 
reconsolidation of the soil strata. Similarly, data regarding recent land fills shall be studied to 
determine the characteristic of such land fills as well as the original soil strata. 

 
6.3.3.4 The water level in neighboring streams and water courses shall be noted. Contractor shall make 

enquiries and shall verify whether there are abandoned underground works e.g. worked out ballast 
pits, quarries, old brick fields, mines, mineral workings etc. 
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6.3.3.5 It is essential that equipment and instruments be properly calibrated at the commencement of the 

work. If the Employer so desires, Contractor shall arrange for having the instruments tested at an 
approved laboratory at its cost and shall submit the test reports to the Employer. If the Employer 
desires to witness such tests, Contractor shall arrange for the same. 

 
6.4 Field Investigation for Soils 
 

Tentative numbers of detailed soil investigation to be done is given in Schedule of prices in biding 
documents. 
 

6.4.1 Boring 
 
 Boreholes are required for detailed soil investigations. 
 
6.4.1.1 General Requirements 
 

a) Boreholes shall be made to obtain information about the subsoil profile, its nature and strength and to 
collect soil samples for strata identification and for conducting laboratory tests. The minimum diameter 
of the borehole shall be 100mm and boring shall be carried out in accordance with the provisions of BS 
5930 and the present specification: 

 
b) All boreholes shall be 20m deep for normal soil conditions. The depth of boreholes at river crossings 

and special locations shall be 40m. If a strata is encountered where the Standard Penetration Test 
Records N values greater than 50, the borehole shall be advanced by coring at least 3m further in 
normal locations and at least 7m further for the case of river crossing locations with prior approval of 
the Employer. When the boreholes are to be terminated in soil strata, an additional Standard Penetration 
Test shall be carried out at the termination depth. No extra payment shall be made for carrying out 
Standard Penetration Tests. 

 
c) Casing pipe shall be used when collapse of a borehole wall is probable. The bottom of the casing pipe 

shall at all times be above the test of sampling level but not more than 15cm above the borehole bottom. 
In case of cohesionless soils, the advancement of the casing pipe shall be such that it does not disturb 
the soil to be tested or sampled. The casing shall preferably be advanced by slowly rotating the casing 
pipe and not by driving. 

 
d) In-situ tests shall be conducted and undisturbed samples shall be obtained in the boreholes at intervals 

specified hereafter. Representative disturbed samples shall be preserved for conducting various 
identification tests in the laboratory. Water table in the bore hole shall be carefully recorded and 
reported following BS 5930. No water or drilling mud shall be used while boring above ground water 
table. For cohesion less soil below water table, the water level in the borehole shall at all times be 
maintained slightly above the water table. 

 
e) The borehole shall be cleaned using suitable tools to the depth of testing or sampling, ensuring least or 

minimum disturbance of the soil at the bottom of the borehole. The process of jetting through an open 
tube sampler shall not be permitted. In cohesive soils, the borehole may be cleaned by using a bailer 
with a flap valve. Gentle circulation of drilling fluid shall be done when rotary mud circulation boring is 
adopted. 

 
f) On completion of the drilling, Contractor shall backfill all boreholes as directed by the Employer.  

 
6.4.1.2 Auger Boring 
 

Auger boring may be employed in soft to stiff cohesive soils above the water table. Augers shall be 
of helical or post hole type and the cuttings brought up by the auger shall be carefully examined in 
the field and the description of all strata shall be duly recorded in the field bore log as per BS 5930. 
No water shall be introduced from the top while conducting auger boring. 
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6.4.1.3 Shell and Auger Boring 
 
6.4.1.3.1 Shell and auger boring may be used in all types of soil which are free from boulders. For cohesion 

less soil below ground water table, the water level in the borehole shall always be maintained at or 
above ground water level. The use of chisel bits shall be permitted in hard strata having SPT-N 
value greater than 50. Chisel bits may also be used to extend the bore hole through local 
obstructions such as old construction. Boulders rocky formations, etc.   

 
6.4.1.3.2 Rotary method may be used in all types of soil below water table.  In this method the boring is 

carried out by rotating the bit fixed at the lower end of the drill rod. Proper care shall be taken to 
maintain firm contact between the bit and the bottom of the borehole. Bentonite or drilling mud shall 
be used as drilling fluid to stabilize and protect the inside surface of the borehole. Use of percussion 
tools shall be permitted in hard clays and in dense sandy deposits. 

 

6.4.2 Standard Penetration Test (SPT) 
 
6.4.3.1 This test shall be conducted in all types of soil deposits encountered within a borehole, to find the 

variation in the soil stratification by correlating with the number of blows required for unit 
penetration of a standard penetrometer. Structure sensitive engineering properties of cohesive soils 
and sifts such as strength and compressibility shall not be inferred based on SPT values. 

 
6.4.3.2 The test shall be conducted at depths as follows: 
 

Location Depths (m) 

Normal Soils for open cast foundations 2.0, 3.0, 5.0, 7.0, 10.0, 13.0, 16.0, 18.0,  20.0 

Pile foundation locations & special Locations. 2.0, 3.0, 5.0, 7.0, 10.0 and thereafter at the rate 
of 3m intervals to 40m 

 
6.4.3.3 The spacing between the levels of standard penetration test and next undisturbed sampling shall not 

be less than 1.0m. Equipments, accessories and procedures for conducting the test and for the 
collection of the disturbed soil samples shall conform to BS 5930 respectively. The test shall be 
conducted immediately after reaching to the test depth and cleaning of bore hole. 

 
6.4.3.4 The test shall be carried out by driving a standard split spoon sampler in the bore hole by means of a 

63.5kg hammer having a free fall of 0.76 m. The sample shall be driven using the hammer for 
450mm recording the bumper of blows for every 150mm. The number of blow for the last 300mm 
drive shall be reported as N value. 

 
6.4.3.5 This test shall be discontinued when the blow count is equal to 50. At the level where the test is 

discontinued, the number of blows and the corresponding penetration shall be reported. Sufficient 
quantity of disturbed soil samples shall be collected from the split spoon sampler for identification 
and laboratory testing. The sample shall be visually classified and recorded at the site as well as 
properly preserved without loss of moisture content and labeled. 

 

6.4.3 Sampling 
 
6.4.3.1 General 
 

a) Sufficient number of soil samples shall be collected. Disturbed soil samples shall be collected for soil 
identification and for conducting tests such as sieve analysis, index properties, specific gravity, 
chemical analysis etc. Undisturbed samples shall be collected to estimate the physical bearing capacity 
and settlement properties of the soil 

 
b) All accessories and sampling methods shall conform to BS 5930: all disturbed and undisturbed samples 

collected in the field shall be classified at site as per BS 5930. 
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c) All samples shall be identified with date, borehole or test pit number, depth of sampling, etc.  The top 
surface of the sample in-situ shall also be marked. Care shall be taken to keep the core and box samples 
vertical, with the mark directing upwards. The tube samples shall be properly trimmed at one end and 
suitably capped and sealed with molten paraffin wax. The Contractor shall be responsible for packing, 
storing in a cool place and transporting all the samples from site to the laboratory within seven days 
after sampling with probe, protection against loss and damage. 

 
6.4.3.2 Disturbed Samples 
 

a) Disturbed soil samples shall be collected in boreholes at regular intervals. Samples  shall be collected at 
the same level of the SPT implemented and at every identifiable change of strata to supplement the 
boring records.  Samples shall be stored immediately in air tight jars which shall be filled to capacity as 
much as possible. 

 
b) In designated borrow areas, bulk samples, from a depth of about 0.5m below ground level shall be 

collected to establish the required properties for use as a fill material. Disturbed samples weighing 
about 25kg (250N) shall be collected at shallow depths and immediately stored in polythene bags as per 
BS 5930. The bags shall be sealed properly to preserve the natural moisture content of the sample and 
placed in wooden boxes for transportation. 

 
6.4.3.3 Undisturbed Samples 
 

In each borehole undisturbed samples shall be collected at every change of strata and at depths as 
follows: 

 

Location Depths (m) 

Normal Soils for open cast foundations 1.0, 4.0, 6.0, 8.0, 10m 

Pile foundation locations & special Locations. 1.0, 4.0, 6.0, 8.0,11.0 and thereafter at the  rate 
of 3 m intervals up to 20m 

 
 The spacing between the top levels of undisturbed sampling and standard penetration testing shall not 

be less than 1.0m.  Undisturbed samples shall be of 100mm diameter and 450mm in length. Samples 
shall be collected in a manner to preserve the structure and moisture content of the soil Accessories 
and sampling procedures shall conform to BS 5930.  

 
a) Undisturbed sampling in cohesive soil : 
 

Undisturbed samples in soft to stiff cohesive soils shall be obtained using a thin walled sampler. In 
order to reduce the wall friction, suitable precautions, such as oiling the surfaces shall be taken.  
 

b) Undisturbed sampling in very loose, saturated, sandy and silky soils and very soft clays : 
 
Samples shall be obtained using a piston sampler consisting of a cylinder and piston system. In soft 
clays and silky clays, with water standing in the casing pipe, piston sampler shall be used to collect 
undisturbed samples in the presence of expert supervision. 
 
Accurate measurements of the sampling depth, dimensions of sampler, stroke and length of sample 
recovery shall be recorded. After the sampler is pushed to the required depth, the cylinder and piston 
system shall be drawn up together, preventing disturbance and changes in moisture content of the 
sample; 
 

c) Undisturbed sampling in cohesion less soils 
 
Undisturbed samples in cohesion less soils shall be obtained in accordance with BS 5930.  Sampler 
operated by compressed air shall be used to sample cohesion less soils below ground water table. 
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6.4.4 Ground Water 
 
6.4.4.1. One of the following methods shall be adopted for determining the elevation of ground water table 

in boreholes as per relevant BS standard and the instructions of the Employer: 
 
a) In permeable soils, the water level in the borehole shall be allowed to stabilize after depressing it 

adequately by bailing before recording its level. Stability of sides and bottom of the boreholes shall 
be ensured at all times. 

 
b) For both permeable and impermeable soils, the following method shall be suitable. The borehole 

shall be filled with water and then bailed out to various depths.  Observations on the rise or fall of 
water level shall be made at each depth. The level at which neither fall nor rise is observed shall be 
considered the water table elevation and confirmed by three successive readings of water level taken 
at two hours interval. 

 
6.4.4.2. If any variation of the ground water level is observed in any specific boreholes, the water level in 

these boreholes shall be recorded during the course of the filed investigation. Levels in nearby wells, 
streams, etc., if any, shall also be noted in parallel. 

 
6.4.4.3. Subsoil water samples   
 
a)      Subsoil water samples shall be collected for performing chemical analysis.  Representative ground 

water samples shall be collected when first encountered in boreholes and before the addition of 
water to aid boring or drilling. 

 
b)     Chemical analysis of water samples shall include determination of pH value, turbidity, sulphate and 

chloride contents, presence of organic matter and suspended solids. Chemical preservatives may be 
added to the sample for cases as specified in the test methods.  
 

6.4. 5 Vane Shear Test (required for boreholes where Undisturbed sampling is not possible) (Only at 
Special Locations) 

 
Field vane shear test shall be performed inside the borehole to determine the shear strength and 
bearing capacity of cohesive soils, especially of soft and sensitive clays, which are highly 
susceptible to sampling disturbance. Equipment, accessories, test procedures, field observations 
shall correspond to BS 5930. Tests may also be conducted by direct penetration from ground surface. 
If the cuttings at the test depth in the borehole show any presence of gravel, sand shells, decomposed 
wood, etc., which is likely to influence the test results substantially, the test at that particular depth 
may be omitted with the permission of the Employer. However, the test shall be conducted at a 
depth where these obstructions cease to occur. On completion of the test, the results shall be 
reported in an approved proforma as specified in BS 5930,  

 
6.5 Laboratory Testing 
 

6.5.1 Essential Requirements 
 
a) Depending on the types of substrata encountered, appropriate laboratory tests shall be conducted on 

soil and rock samples collected in the field. Laboratory tests shall be scheduled and performed by 
qualified and experienced personnel who are thoroughly conversant with the work. Tests indicated 
in the schedule of items shall be performed on soil, water and rock samples as per relevant British 
codes or the equivalent codes approved by the Employer. One copy of all laboratory test data 
records shall be submitted to Employer. Laboratory tests shall be carried out concurrently with the 
field investigations as initial laboratory test results could be useful in planning the later stages of 
field work. A schedule of laboratory tests shall be established by Contractor to the satisfaction of the 
Employer within one week of completion of the first borehole; 
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b) Laboratory tests shall be conducted using approved apparatus complying with the requirements and 
specification of BS 1377 or other approved standards for this type of work. It shall be checked that 
the apparatus are in good working condition before starting the laboratory tests. Calibration of all 
the instruments and their accessories shall be done carefully and precisely at an approved laboratory. 

 
c) All samples, whether undisturbed or disturbed shall be extracted, prepared and examined by 

competent personnel properly trained and experienced in soil sampling. examination, testing and in 
using the apparatus in conformance with the specified standards; 

 
d) Undisturbed soil samples retained in liners or seamless tube samplers shall be removed, without 

causing any disturbance to the samples, using suitably designed extruders just prior to actual testing. 
If the extruder is horizontal, proper support shall be provided to prevent the sample from breaking. 
For screw tube extruders, the pushing head shall be free from the screw shaft so that no torque is 
applied to the soil sample in contact with the pushing head. For soft clay samples, the sample tube 
shall be cut by means of a high speed hacksaw to proper test length and placed over the mould 
before pushing the sample into it with a suitable piston; 
 

e) While extracting a sample from a liner or tube, care shall be taken to assure that its direction of 
movement is the same as that during sampling to avoid stress reversal; 

 

6.5.2 Tests 
 
6.5.2.1 Tests as indicated in these specifications and as may be requested by the Employer, shall be 

conducted. These tests shall include but may not be limited to the following : 
 

a) Tests of undisturbed and disturbed samples 
 

 Visual and engineering classification; 

 Sieve analysis and hydrometric analysis; 

 Liquid, plastic and shrinkage limits; 

 Specific gravity; 
 

b) Tests of undisturbed samples: 
 

 Bulk density and moisture content; 

 Relative density(for sand); 

 Unconfined compression test; 

 Direct shear test or Triaxial shear tests (depending on the type of soil and field 
conditions on undisturbed or remoulded samples): 

i. Unconsolidated undrained; 
ii. Consolidated drained test; 

c) Chemical analysis of sub soil water. 
 

6.5.3 Salient Test Requirement 
 

a) Triaxial shear tests shall be conducted on undisturbed soil samples, saturated by the 
application of back pressure. Only if the water table is at sufficient depth so that chances of its 
rising to the base of the footing are small or nil, the tri-axial tests shall be performed on 
specimens at natural moisture content. Each test shall be carried out on a set of three test 
specimens from one sample at cell pressures equal to 100, 200 and 300 kPa respectively or as 
required depending on the soil conditions: 

 
b) Direct shear test shall be conducted on undisturbed soil samples. The three normal vertical 

stresses for each test shall be 100, 200 and 300 kPa or as required for the soil conditions; 
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6.6 Test Level 
 
6.6.1 Level 1 
 

Level 1 geotechnical investigation shall be based on a visual-tactile examination of disturbed soil 
samples for the determination of both soil classification and strength. Visual-tactile examination 
shall be undertaken in accordance with the recommendations of ASTM D2488. Samples shall be 
taken from either trial pits, bore holes, hand held augers, or if specified during course of the 
foundation excavation. 

 
Where dynamic probing is used in conjunction with a higher level geotechnical investigation 
technique, the probe shall be calibrated to the satisfaction of the Engineer against the results of the 
higher level tests. Details of the Contractor's calibration proposals and calibration results shall be 
submitted to the Engineer. This is a Hold Point. 

 
6.6.2 Level 2 
 

Level 2 geotechnical investigation shall be based on in-situ testing for the determination of the soil 
strength and laboratory tests of disturbed samples for the determination of soil classification such 
as particle size distribution, Atterberg limits. For details of the soil classification reference should 
be made to Appendix 6.A6. 

 
In-situ testing, shall comply with the following requirements: 

 
(a) Non-cohesive soil - standard penetration tests (SPTs), cone penetration tests (CPTs), or in the 

absences of large gravel content pressure meter tests (PMTs). 
 

(b)       Cohesive soil -  As for non cohesive soils except that use of SPTs is subject to the 
Engineer's approval. Vane shear tests (VSTS) may also be used in fairly uniform fully saturated 
soils. 

 
 (c) Rock - Weak rock SPTs, medium to hard rock PMTs. 
 

Where it is proposed to determine the soil classification indirectly from the in-situ tests eg. CPTs, cross 
correlation shall be undertaken at specified intervals using auger borings. 
 
Laboratory soil classification tests for non-cohesive soils shall be particle size distribution, moisture 
content and relative density, whilst those for cohesive soils shall be moisture content and Atterberg 
limits. Whilst strength tests shall be direct shear box (immediate) and bulk density for non-cohesive 
soils and unconfined compressive strength, direct shear box (immediate) and bulk, density for cohesive 
soils. All laboratory testing shall be undertaken in accordance with BS 1377. 
 
Where appropriate ground water levels shall be recorded in all boreholes. 

 
6.6.3 Level 3 

 
Level 3 geotechnical investigation shall be based on in-situ testing (as for Level 2) for the determination 
of the soil strength and the recovery of disturbed soil samples for subsequent laboratory testing. 

 
Laboratory soil classification tests for non-cohesive soils shall be particle size distribution, moisture 
content and relative density, whilst those for cohesive soils shall be moisture content and Atterberg 
limits. Whilst strength tests shall be direct shear box (immediate) and bulk density for non-cohesive 
soils and unconfined compressive strength, laboratory vane shear and bulk, density for cohesive soils. 
All laboratory testing shall be undertaken in accordance with BS 1377. 
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6.6.4 Level 4 
 

Level 4 geotechnical investigation shall be based on a combination of in-situ testing (as for level 2) and 
recovery of disturbed/undisturbed soil samples for subsequent laboratory testing. 

 
Laboratory soil classification tests shall be as per Level 3, whilst strength tests shall be direct shear and 
bulk density for cohesive soils and unconfined compressive strength, laboratory vane shear, triaxial 
compression (undrained) as appropriate and bulk density for non cohesive soils. All laboratory testing 
shall be undertaken in accordance with BS 1377. 

 
6.7 Geotechnical Investigation Report 
 

6.7.1 General 
 

Contractor shall submit a formal report containing geological information of the region, procedures 
adopted for geotechnical investigation, field observations, summarized test data, conclusions and 
recommendations.  The report shall also include detailed bore logs, subsoil sections, field test results, 
laboratory observations and test results both in tabular as well as graphical form, practical and 
theoretical considerations for the interpretation of test results, supporting calculations for the 
conclusions drawn, etc.  Initially, Contractor shall submit three copies of the report in draft form for 
Employer’s review; 
 

a) Contractor’s Geotechnical engineer shall visit Employer’s Corporate/main site Office for a 
detailed review based on Employer’s comments in order to discuss the nature of modifications, 
if any, to be done in the draft report. Contractor shall incorporate in the report the agreed 
modifications and resubmit the revised draft report for approval.  Three copies of the detailed 
final approved report shall be submitted to Employer together with one set of reproducible of 
the graphs, tables etc. 

 
b) The detailed final report based on field observations, in-situ and laboratory tests shall 

encompass theoretical as well as practical considerations for foundations for different types of 
structures. 

 

6.7.2 Data to be furnished 
 

6.7.2.1 The report shall also include the following: 
 

a) A plot plan/location plan showing the locations and reduced levels of all field test e.g. 
boreholes, trial pits, static cone penetration tests, dynamic cone penetration tests, etc., property 
drawn to scale and dimensioned with reference to the established grid lines; 

b) A true cross section of all individual boreholes and test pits with reduced levels and co-
ordinates showing the classification and thickness of individual stratum, position of ground 
water table, various in-situ tests conducted, samples collected at different depths and the rock 
stratum, if encountered; 

c) Geological information of the area including geomorphology, geological structure, etc. 

d) Observations and data regarding change of course of rivers, velocity, scour depths, slit factor, 
etc., and history of flood details for mid stream and river bank locations; 

e) Past observations and historical data, if available, for the area or for other areas with similar 
soil profile, or with similar structures in the surrounding areas; 

f) Plot of Standard Penetration Test (uncorrected and corrected N values) with depth for each test 
site; 
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g) Results of all laboratory test summarised according to Table 1 (i) for each sample as well as 
(ii) for each layer, along with all the relevant charts, tables, graphs, figures, supporting 
calculations. 

h) For all triaxial shear tests, stress vs. strain diagrams as well as Mohr’s circle envelopes shall be 
furnished.  If back pressure is applied for saturation, the magnitude of the same shall be 
indicated.  The value of modulus of elasticity (E) shall be furnished for all tests along with 
relevant calculations; 
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Table-1 

 
 

SUMMARY OF RESULTS OF LABORATORY TESTS ON SOIL 
AND WATER SAMPLES 

 
 

1. Bore hole test pit. no  

2. Depth (m) 

3. Type of sample 

4. Density(kg/m3) 
a) Bulk 
b) Dry. 
c) Submerged 

5. Water content (%) 

6. Particle Size   (%) 
a) Gravel 
b) Sand 
c) Silt 
d) Clay 

7. Consistency properties 
a) LL 
b) PL   
c) PI 
d) LI 

8. Soil 
a) Classification - 
b) Description 
c) Specific gravity 

9. Strength Test 
a) Type 
b) C (Cohesion) 
c) Ø (angle of internal friction) 
d) Angle of repose 

10. Shrinkage limit (%) 

11. Relative Density (%) 

12. Remarks 

Notations: 

I. For type of Sample: 

DB - Disturbed bulk soil sample. 

DP - Disturbed SPT soil sample 

DS - Disturbed samples from cutting edge of undisturbed soil sample. 

RM - Remoulded soil sample 

UB - Undisturbed block soil sample 

US - Undisturbed soil sample by sampler 

W - Water sample 
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II. For Strength Test : 

SCPT - Static Cone Penetration Test 

UCC - Unconfined Compression Test 

VST   - Vane Shear Test 

Tuu   - Unconsolidated Undrained Tri-axial Test 

Note: Replace T by D for Direct Shear Test 

Tod - Consolidation Drained Tri-axial Test 

III. For Others : 

LL - Liquid Limit (%) 

PL - Plastic Limit 

PI - Plasticity Index 

LI - Liquidity Index 

C - Cohesion (kPa) 

Ø - Angle of Internal Friction (degrees) 

S-Pr. - Swelling Pressure (kPa) 

e0 - Initial Void Ratio 

Pc - Reconsolidation Pressure (kPa) 

Cc - Compression Index 

DP - Change in Pressure (kPa) 

mv - Coefficient of Volume Compressibility (m2/KN) 

Cv - Coefficient of Consolidation (m2/hr) 

IV. For Chemical Test 

As per Specifications - Clause 6.7.4 
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6.7.3 Recommendations 
 

6.7.3.1 Recommendations shall be provided for each tower location duly considering soil type and 
tower spotting data. The recommendations shall provide all design parameters and 
considerations required for proper selection, dimensioning and future performance of tower 
foundations and the following: 

 
a) The subsurface material must provide safe bearing capacity and uplift resistance by 

incorporating appropriate safety factors thereby avoiding rupture under ultimate loads; 

b) Movement of the foundation, including short and long term components under transient and 
permanent loading, shall be strictly controlled with regard to settlement, uplift, lateral 
translation and rotation: 

c) Core resistance, frictional resistance total resistance, relation between core resistance, 
Standard Penetration Test N value. 

d) For  shallow  foundation the following  shall be indicated with comprehensive supporting 
calculations: 

e) Net Safe allowable bearing pressure for isolated square footing of sizes 4.0, 5.0, 6.0 & 7.0 m 
at three different founding depths of 2 and 3 & 3.5m below ground level considering both 
shear failure and settlement criteria giving reasons for type of shear failure adopted in the 
calculation. 

i. Net safe allowable bearing pressure for raft foundations of widths greater than 5m at 
2.0, 3.0 and 4.0m below ground level considering both shear failure and settlement 
criteria. 

ii. Rate and magnitude of settlement expected of the structure. 

iii. Net safe bearing capacity for foundation sizes mentioned in para(i) above, modulus of 
sub grade reaction, modules of elasticity from plate load test results along with time 
settlement curves and load settlement curve in both natural and log graph, variation of 
Modulus of sub grade reaction with size, shape and depth of foundation. 

f) The stable slopes for shallow and deep excavations, active and passive earth pressure at rest 
and angle of repose for sandy soils shall be furnished. The loading of the foundations shall not 
compromise the stability of the surrounding subsurface materials and the stability of the 
foundation shall be ensured against sliding or overturning:- 

g) Depending on the subsurface material, water table level and tower type, either reinforced 
concrete isolated pad and chimney, cast-in-situ bored pile of special foundations shall be 
installed at a given location.  

h) Net Safe allowable bearing pressure and uplift resistance shall be provided for the various 
sizes of isolated square footings founded at various depths below ground level considering 
both shear failure and movement criteria; rate and magnitude of movement expected of the 
structure (settlement, uplift, rotation) shall also be given. 

i) In cases where normal open cast/pile foundations appear to be impractical, special pile 
foundations shall be given due consideration along with the following: 

i. Type of pile foundation and reasons for recommending the same duly considering the 
soil characteristics. 

ii. Suitable founding strata for the pile: 

iii. Estimated length of pile for 500, 750 and 1000 kN and 4500 kN capacities; end 
bearing and frictional resistance shall be indicated separately: 
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iv. Magnitude of negative skin friction or uplift forces due to soil swelling. 

j) Where the subsoil water and soil properties are found to be chemically aggressive. Contractor 
shall take suitable precautions during construction including any protective coating to be 
applied on the foundations; susceptibility of soil to termite action and remedial measures for 
the same shall be dealt with; 

k) Suitability of locally available soils at site for filling, backfilling and adequate compaction 
shall be investigated. 

l) If expansive soil such as black cotton soil is encountered recommendation of removal or 
retainment of the same shall be given in the latter case, detailed specifications of special 
requirements shall also be given; 

m) Susceptibility of subsoil strata to liquefaction in the event of earthquake and remedial 
measures, if required, shall be considered. 

n) Any other information of special significance such as dewatering schemes, etc. which may 
have a bearing on the design and construction shall be provided. 

o) Recommendations for additional soil investigations, beyond the scope of the present work, 
shall be given if Contractor considers such investigations necessary. 

6.7.4 Hydrogeological Conditions 
 

6.7.4.1 The maximum elevation of ground water table, amplitudes of its fluctuations and data on water 
aggressivity with regard to foundation structure materials shall be reported.  While preparing 
ground water characteristics the following parameters should be specified for each acquifer: 

 
a) bicarbonate alkalinity mg-eq/(deg), 

b) pH value 

c) content of aggressive carbon dioxide, mg/l; 

d) content of magnesia salts. mg/l, recalculated in terms of ions Mg+2; 

e) content of ammonia salts, mg/l, recalculated in terms of ions NH4+ 

f) content of caustic alkalis, mg/l, recalculated in terms of ions Na+ and K+ 

g) contents  of chlorides,mg/l recalculated in terms of ions Cl- 

h) contents of sulphates, mg/l, recalculated in terms of ions SO4-2 

i) aggregate content of chlorides, sulphates, nitrates, carbonates and other salts. mg/l. 

6.8 Rates and Measurements 
 

6.8.1 Rates 
 

The contractor’s quoted rates shall be inclusive of making observations, establishing the ground 
level and co-ordinates at the location of each borehole, test pit etc. No extra payments shall be 
made for conducting Standard Penetration Test, collecting, packing, transporting of all samples and 
cores, recording and submittal of results on approved formats. 
 

6.9 FIELD QUALITY PLAN 
 

A standard Field Quality Plan is annexed to Section VI of this document. The bidders are requested 
to convey their acceptance to the same along with their offer.  
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6.10 FOUNDATION SETTING LEVEL DIAGRAMS 
 

Where specified foundation setting level diagrams shall be prepared for specific tower positions. At 
a scale of 1:200 (horizontally and vertically) the foundation excavation and setting levels on the 
two diagonals (drawn separately) shall be shown, together with a record of the applicable 
foundation design, leg and body extensions and tower centre-peg -co-ordinates. 
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APPENDIX 6.A1/1 
 
 

LINE DESIGN SPAN CRITERIA 
 

Please refer to Appendix of Section 1 & Section 8 of this Specification. 
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APPENDIX 6.A2 

 
CLEARANCE TO OBSTACLES 

 
 
The minimum clearances defined below shall not be infringed at the specified maximum conductor temperature 
with the phase conductors and suspension insulators hanging vertically or deflected to any angle upto 70° from 
the vertical. 
 
 Nominal system voltage     (kV)  132             
 Maximum conductor temperature                (°C)  80   
 
 

Sl. 
No. 

Description of Clearance 
Minimum Clearance (m) 

132kV 230kV 400kV 

1.  Ground (see note d) 7 8 9 

2.  Roads 8 9 14 

3.  

Buildings, structures, walls or 
other objects on which a person 
can stand or against which he 
can lean a ladder (see note b) 

5 6 7 

4.  Trees (see note c) 3.5 4.5 5.5 

5.  Shrubs 3 4 5.5 

6.  
Railways  
(measured from railway track) 

9 10 18 

7.  River Crossing                                                                        23 25  

Notes: 
(a) Clearances are measured to the nearest projection of an object. 
(b) These clearances also apply to earthed metal clad buildings. 
(c) Clearances applicable to trees under the transmission line and to trees 

adjacent to the line. Clearances also applicable to trees falling, towards the 
line with conductors hanging in a vertical plane. 

(d)  The clearance shall be measured from the highest flood level. 
 

 
 
 

 
 
 

APPENDIX 6.A3 
 

Not used. 
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APPENDIX 6.A4 

GEOTECHNICAL INVESTIGATION 
 
 
Geotechnical Investigation Level    Frequency 

 
Level 2 Every tower site excluding river crossing and anchor 

towers and rigid frame tower. 
Level 4 At river crossing, anchor towers and rigid frame tower.                                     
 

Ground water samples shall be taken at every tension tower and all river crossing, anchor tower positions for 
chemical analysis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 6.A5 
 
 

Not used 
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APPENDIX 6.A6 

SOIL CLASSIFICATION BY UNITED SOIL CLASSIFICATION SYSTEM 
 

Major 

Divisions 

(1) 

Subdivisions 

 

(2) 

USCS 

Symbol 

(3) 

Typical names 

 

(4) 

Laboratory classification criteria 

 

(5) 

Coarse- 

grained 

soils 

(more than 

50% 

retained 

on No.200 

sieve) 

Gravels 

(More than 

50% 

 of coarse 

fraction 

retained on 

No.4 sieve) 

GW 

Well-graded gravels or 

gravel-sand mixtures, 

little or no fines. 

Less than 5% fines. CU≥4 and 1≤ CC≤3 

GP 

Poorly graded gravels or 

gravelly sands, little or no 

fines. 

Less than 5% fines. 
Does not meet CU and/or CC 

criteria listed above. 

GM 
Silty gravels, gravel-sand-

clay mixtures. 
Less than 12% fines. 

Minus No.40 soil plots 

below the A-line. 

GC 
Clayey gravels, gravel-

sand-clay mixtures. 
Less than 12% fines. 

Minus No.40 soil plots on or 

above the A-line. 

Sands 

(50% or more 

of coarse 

fraction passes 

No.4 sieve) 

SW 

Well-graded sands or 

gravelly sands, little or no 

fines. 

Less than 5% fines. CC ≥6 and 1≤ CC ≤3. 

SP 

Poorly graded sands or 

gravelly sands, little or no 

fines. 

Less than 5% fines. 
Does not meet CU and/or CC 

criteria listed above. 

SM 
Silty sands, sand-silt 

mixtures. 
Less than 12% fines. 

Minus No.40 soil plots 

below the A-line. 

SC 
Clayey sands, sand-clay 

mixtures. 
Less than 12% fines. 

Minus No.40 soil plots on or 

above the A-line. 

Fine-
grained 
soils 
(50% or 
more passes 
the No.200 
sieve) 

Silts and clays 

(liguid limit 

less than 50) 

ML 
Inorganic silts, rock flour, 

silts of low plasticity 
Inorganic soil PI＜4 or plots below A-line 

CL 

Inorganic clays of low 

plasticity, gravelly clays, 

sandy clays, etc. 

Inorganic soil 
PI＞7and plots on or above 

A-line 

OL 
Organic silts and organic 

clays of low plasticity 
Organic soil 

LL(oven dried)/LL(not 
dried)＜0.75 

Silts and clays 
(liguid limit 50 
or more) 

MH 

Inorganic silts,  

micaceous silts, silts of 

high plasticity 

Inorganic soil Plots below A-line 

CH 

Inorganic highly plastic 

clays, fat clays, silty clays, 

etc. 

Inorganic soil Plots on or above A-line 

OH 
Organic silts and organic 

clays of high plasticity 
Organic soil 

LL(oven dried)/LL(not 

dried)＜0.75 

Peat Highly organic PT 
Peat and other highly 

organic soils 

Primarily organic matter, dark in color, and organic 

odor 

** If 4≤ PI≤7 and PI plots above A-line, then dual symbols (e.g. CL-ML) are required 
 
 

 
 
 
 
 

APPENDIX 6.B1 
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ENGINEERING DOCUMENTS TO BE SUBMITTED BY CONTRACTOR 

 
 

Clause Reference Document Description Comment 
6.2.5 Route map, Mouza map & Profile drawings  
6.3.1 Slope stability analysis If specified 
6.6.1 Dynamic probe Calibration details 
6.7 Geotechnical Investigation Test results 

 
 
 
 

 
APPENDIX 6.C1 

 
NOTIFICATION AND HOLD POINTS 

 
 

Clause Reference Notification Point Hold Point 
6.1  Survey 
6.2.5  Route maps, mouza maps 

and profile drawings 
6.7  Geotechnical Investigation 
6.6.1  Dynamic probe Calibration 

6.6.1  Level 1 

 
 
 

APPENDIX 6.D1 
 

REFERENCE STANDARDS 
 
 
The reference standards and other documents referred to in this Section of the Specification are listed below: 
 
BS 1377:  Method of tests for soils civil engineering purposes. 
BS 5930:  Code of Practice for site investigation. 
ASTM D2488: Standard recommended practice for description of soil visual manual procedure. 
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Annexure-A 
 
 

Sl. 
No. 

Tower 
No. 

Tower 
Type 

Extension AP 
No. 

Amount 
of Angle 

Span 
length 

Section 
Length 

Wind 
Span 

Weight 
Span 

Co-ordinates of tower position (detailed co-ordinate for 
PLS CADD plotting shall be provided by the Contractor 
in different page in a suitable format acceptable by the 
Employer) 

Obstacle 
and 
remarks 
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APPENDIX 
 

FIELD QUALITY PLAN FOR 

TRANSMISSION LINES 
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STANDARD FIELD QUALITY PLAN FOR TRANSMISSION LINES 

Document No. PGCB/FQP/TL/001, Rev. 00 
 

S. 

No. 

Description 

of Activity 

Items to be Checked Tests/Checks to be 

done 

Ref. documents Check/Testing Counter Check/Test by 

EMPLOYER 

Accepting 

authority in 

EMPLOYER 
Agency Extent 

1. Detailed 

Survey 

a. Route alignment Optimization of route 

length 

a. Preliminary survey. 

b. Topographical map 

c. Tower spotting data 

given by Eng. 

Contractor 

 

 

 

100% at Field 

 

 

 

100% based on record 

documents 

 

 

Project in charge 

  b. Route profiling & 

tower spotting. 

1. Ground clearance 

2. Wt. Span 

3. Sum of Adj. Span 

(wind span) 

4. Angle of Devn. 

a. Sag template 

b. Tower Spotting data 

c. Route alignment 

Contractor 

 

100% at Field 

 

100% based on record 

documents 

 

Line in charge 

2. Check Survey Tower Location & 

Final Length 

1. Alignment 

2. Final Length 

a. Route alignment 

b. Tower Schedule 

c. Profile 

Contractor 

-do- 

100% at Field 

-do- 

i) All angle towers in plains 

and 50% in hilly terrains. 

ii) Final length to be checked 

on 100% basis based on 

records/documents 

Section In 

charge 

3. Detailed Soil 

Investigation 

a. Bore log 1. Depth of bore log 

2. SPT Test 

3. Collection of 

samples 

As per EMPLOYER 

Specification 

Contractor 100% at Field To witness 40% at Field Section in 

charge 
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S. 

No. 

Description 

of Activity 

Items to be Checked Tests/Checks to be 

done 

Ref. documents Check/Testing Counter Check/Test by 

EMPLOYER 

Accepting 

authority in 

EMPLOYER 
Agency Extent 

  b. Tests on samples As per tech. Specs. As per EMPLOYER 

Specification 

Lab appd. By EMPLOYER 100% by testing lab Review of lab test results Line in charge 

based on the 

report review by 

site engineer. 

4. Tower 

Foundation 

       

  A. Materials 

1. Cement 

1. Source approval Source meeting 

EMPLOYER 

Specification/Approved 

vendor 

Contractor As proposed by Contractor To verify the proposal based on 

the supply made and factory 

test results. 

Line in charge 

   2. Physical tests As per document at 

Annexure-I of this FQP 

at Pg. 11, 12. 

Samples to be taken jointly 

with EMPLOYER and 

tested at EMPLOYER 

approved lab 

Review of all MTC’s and 

one sample for every 500 

MT 

100% review of lab test results Line in charge 

   3. Chemical Tests  

Chemical 

composition of 

Cement 

-do- Contractor to submit  MTC 100% review of MTC by 

Contractor 

100% review of MTC Line In charge 

  2. Reinforcement 

Steel 

1. Source approval To be procured from 

main producers only. 

Contractor As proposed by Contractor To review the proposal based 

on the documents. 

Line in charge. 

   2. Physical and 

Chemical analysis 

test 

As per annexure-2 of 

this FQP at pg. 13 

Contractor to submit MTC All MTC’s 100% review of MTC Line In charge 
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S. 

No. 

Description 

of Activity 

Items to be Checked Tests/Checks to be 

done 

Ref. documents Check/Testing Counter Check/Test by 

EMPLOYER 

Accepting 

authority in 

EMPLOYER 
Agency Extent 

  3. Coarse 

Aggregates 

1. Source approval Source meeting 

EMPLOYER 

Specification 

Contractor Proposed by the 

Contractor, indicating the 

location of the quarry and 

based on the test  results 

of Joint samples tested in 

EMPLOYER approved lab 

To review the proposal based 

on the documents 

Line In charge 

   2. Physical tests As per document at 

Annexure-3 of this FQP 

at page 14 

Samples to be taken jointly 

and tested in EMPLOYER 

approved lab 

One sample per lot of 200 

cum or part thereof 

100% review of lab test results Line In charge 

  4. Fine aggregate 1. Source approval Source meeting 

EMPLOYER 

Specification 

Contractor Proposed by the 

Contractor, indicating the 

location of the quarry and 

based on the results of 

Joint samples tested in 

EMPLOYER approved lab. 

To review the proposal based 

on the documents. 

Line In charge 

   2. Physical test As per Annexure-4 of 

this FQP at page 15 

Samples to be taken jointly 

and tested in EMPLOYER 

approved lab 

One sample per lot of 200 

cum or part thereof 

100% review of lab test results Line In charge 

  5. Water 1. Cleanness (Water 

shall be fresh and 

clean) 

EMPLOYER 

Specification 

Contractor 100% visual check at Field Verification at random Site Engineer 
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S. 

No. 

Description 

of Activity 

Items to be Checked Tests/Checks to be 

done 

Ref. documents Check/Testing Counter Check/Test by 

EMPLOYER 

Accepting authority in 

EMPLOYER 
Agency Extent 

   2. Suitability of water 

for concreting 

EMPLOYER 

Specification 

Contractor 100% Visual Check  

at Field 

Verification at random Site Engineer 

  B. Classification 1. Visual  observation 

of soil strata 

2. Ground water 

level  

3. History of water 

table in adj. 

Area/surface 

water 

4. Soil Investigation 

wherever required 

EMPLOYER 

Specification 

Contractor 100% at Field 100% at Field a. Section in charge  

b. In case of WBC/SFR/FS 

acceptance by Line In 

charge 

c. For Spl. Fdns./pile fdns. 

Acceptance by Project In-

charge 

  C. Concrete Works 

a. Before concreting 

      

  1. Bottom of 

excavated earth 

Depth of foundation Appd. Drgs. Contractor 100% at Field 100% check by 

EMPLOYER 

Site engineer 

  2. Stub setting 1) Centre Line -do- -do- -do- -do- -do- 

   2) Diagonals      

   3) Level of stubs      

  3. Reinforcement 

steel 

Placement Bar bending schedule -do- -do- -do- -do- 

  b. During concreting       
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S. 

No. 

Description 

of Activity 

Items to be Checked Tests/Checks to be 

done 

Ref. documents Check/Testing Counter Check/Test by 

EMPLOYER 

Accepting 

authority in 

EMPLOYER 
Agency Extent 

  1. Workability Slump test Range 50 mm to 100 

mm refer document at 

Annexure of this FQP at 

Pg. 16 

Contractor 100% at field 40% check at random Site engineer 

  2. Concrete Strength Cubes Comp Strength PWD SPEC as referred 

in document at annexure 

of this page at 16 

Casting of cubes at site. 

Cubes to be tested at 

EMPLOYER appd. Lab for 

28 days strength 

One sample of 4 cubes in 

each tower locations / per 

6 cum concreting / per day 

work 

100% review of lab test 

results. Cubes at 40% 

location are to be taken 

in presence of 

EMPLOYER officials 

Section In 

charge 

5. Pile 

foundations 

1. All materials like 

cement, steel 

Coarse/fine 

aggregate, water 

To be tested as per procedure enumerated in the respective columns above 

  2. Before concreting 1. Check for center 

line of each pile 

Appd. Drawings Contractor 100% 100% Site Engr. 

   2. Check for 

dia/verticality of 

each pile 

-do- -do- -do- -do- -do- 

   3. Check for depth of 

each pile 

-do- -do- -do- -do- -do- 

  3. During Concreting       

  a. Workability 1. Slump test 150-200 mm as per 

EMPLOYER Spec. 

Contractor For each pile 100% at field Site engineer 
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S. 

No. 

Description 

of Activity 

Items to be Checked Tests/Checks to be 

done 

Ref. documents Check/Testing Counter Check/Test by 

EMPLOYER 

Accepting 

authority in 

EMPLOYER 
Agency Extent 

  b. Concrete 

strength 

2. Cubes 

compressive 

strength 

As per EMPLOYER 

Specification 

Contractor. 

One set of cubes (Min. 

4 nos.) to be taken and 

tested for 7&28 days 

strength at EMPLOYER 

appd. Lab. 

One set for each pile. 

For Pile caps, beams, 

Chimney, one sample 

for every 6 Cu.m. or 

part thereof for each 

day of concreting. 

100% cubes for piles, 

20% Pile caps, beams, 

chimney etc. to be taken 

in presence of 

EMPLOYER officials. 

100% review of test 

results. 

Section In 

charge. 

6. Tower 

Erection 

1.  Materials 

a. Tower 

member/bolts & 

nuts/washers/acces

sories 

Visual checking for 

1. Stacking 

2. Cleanliness 

3. Galvanizing 

4. Damages 

Appd. Drgs./BOM Contractor 100% at stores 100% verification of 

records 

Site Engineer 

  2. Erection of 

Super-structure 

1. Sequence of 

erection 

As per Appd. 

Drgs./EMPLOYER 

specification 

Contractor 100% at field 100% check Site Engineer 

   2. Check for 

completeness 

-do- -do- -do- -do- -do- 

   3. Tightening of 

nuts and bolts 

-do- -do- -do- -do- -do- 

   4. Check for 

verticality 

-do- -do- -do- -do- -do- 
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S. 

No. 

Description 

of Activity 

Items to be Checked Tests/Checks to be 

done 

Ref. documents Check/Testing Counter Check/Test by 

EMPLOYER 

Accepting 

authority in 

EMPLOYER 
Agency Extent 

   5. Tack welding for 

bolts & nuts 

EMPLOYER 

Specification 

Contractor 100% at Field 100% Check Site Engineer 

  3. Tower footing 

resistance (TFR) 

TFR at locations 

before and after 

earthing. 

EMPLOYER 

Specification 

Contractor 100% at Field 20% locations to be 

verified 

Line In charge 

7. Stringing 1. Materials       

  a. Insulators 1. Visual check for 

cleanliness/glazing/

cracks/white spots. 

EMPLOYER 

Specification 

Contractor 100% at Field 100% verification of 

records and to carry 

random checks 10% 

Site Engineer 

   2. IR Value (min. 50M Ohms) -do- One test per sample size 

of 20 for every lot of 

10,000 

To verify Contractor’s 

records 100% and joint 

check 20% of total tests 

-do- 

   3. E&M test - Insulator supplier a. 20 per 10,000 for discs 

b. 3 per 1500 for long rod 

Collection of samples, 

sealing them and handing 

over by EMPLOYER to 

Insulator supplier 

Tests to be 

witnessed / 

Appd. by QA&I 

at Manufactu-

rer’s works 

   4. Traceability 

(Make/batch 

No./Locations 

where installed) 

Packing list/CIP Contractor 100% at field 100% Review of records Site Engineer 
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S. 

No. 

Description 

of Activity 

Items to be Checked Tests/Checks to be 

done 

Ref. documents Check/Testing Counter Check/Test by 

EMPLOYER 

Accepting 

authority in 

EMPLOYER 
Agency Extent 

  b. Conductor On receipt, 

1. Visual check of 

drum. 

Packing list Contractor 100% at stores 20% check Site Engineer 

   2. Check for seals 

at both ends, and 

EMPLOYER sticker 

on outer end 

-do- -do- -do- -do- -do- 

   3. Check depth 

from top of flange 

to the top of the 

outer most layer 

-do- -do- -do- -do- -do- 

  c. Earthwire Check for seals at 

both ends 

Packing list Contractor 100% at stores 20% check -do- 

  2. Field activity       

  a. Before Stringing Readiness for 

stringing 

Stringing procedures 

as per approved 

specification 

Contractor Readiness certificate to 

be submitted by the 

Contractor 

Review of Certificate Line In charge 

  b. During stringing (Conductor / 

Earthwrie) 
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S. 

No. 

Description 

of Activity 

Items to be Checked Tests/Checks to be 

done 

Ref. documents Check/Testing Counter Check/Test by 

EMPLOYER 

Accepting 

authority in 

EMPLOYER 
Agency Extent 

   1. Scratch/cut 

check (Visual) 

Appd. Drawings/ 

EMPLOYER Specn. 

Contractor 100% at Field 100% record & Field check 

20% 

Site Engineer 

   2. Repair sleeve -do- -do- -do- -do- -do- 

   3. Mid span Joints -do- -do- -do- -do- -do- 

   4. Guying (in case 

of towers not 

designed for one 

side stringing) 

Appd. Guying 

arrangement/EMPLO

YER specn. 

-do- -do- 100% Section In 

charge 

  c. After stringing Check for      

   1. Sag/Tension Sag tension 

chart/tower Spotting 

data 

-do- -do- 100% record & Field check 

20% 

Site Engr. 

   2. Electrical 

clearances 

As per appd. 

Drgs./EMPLOYER 

specifications 

-do- -do- -do- -do- 

   i) Ground 

clearance 

-do- -do- -do- -do- -do- 

   ii) Live metal 

clearance etc. 

-do- -do- -do- -do- -do- 

   3. Jumpering -do- -do- -do- -do- -do- 
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S. 

No. 

Description 

of Activity 

Items to be Checked Tests/Checks to be 

done 

Ref. documents Check/Testing Counter Check/Test by 

EMPLOYER 

Accepting 

authority in 

EMPLOYER 
Agency Extent 

   5. Placement of 

spacer/damper 

As per Specn./drgs/ 

placement chart 

-do- -do- -do- -do- 

8. Final Testing        

 a. Pre-

commissioni

ng of lines 

a. Readiness of 

lines for pre-

commissioning 

1. Completeness of 

line. 

2. Meggar test of 

line 

As per Appd. Drgns./ 

EMPLOYER latest 

pre-commissioning 

procedures  

Contractor 100% 100% joint checking Project In 

charge 

 b. Commi-

ssioning of 

line 

Readiness of lines 

for commissioning 

2. Digital 

photograph of each 

tower to ascertain 

the completeness 

of tower. 

a. EMPLOYER latest 

pre-commissioning 

procedures  

b. Pre-

commissioning 

Report 

c. CEA clearance 

-do- -do- -do- -do- 

   3. Electrical 

Inspectors 

clearance from 

CEA. 

 -do- -do- -do- -do- 
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Annex-1 

ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR CEMENT 
 
1.  Mechanical and physical requirements given as characteristic values 

 
 
 
 

Strength class 

Early strength Standard strength 
Initial setting time 

(Min) 
Soundness 

(mm) 

2days 7days 28days 

32.5N - ≥ 16.0 

≥ 32.5 ≥ 75.0 

≤ 10.0 

32.5R ≥ 10.0 - 

42.5N ≥ 10.0 - 

≥ 42.5 ≥ 60.0 

42.5R ≥ 20.0 - 

52.5N ≥ 20.0 - 

≥ 52.5 ≥ 45.0 

52.5R ≥ 30.0 - 
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2. Chemical requirements given as characteristic values 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 * A class with ordinary early strength, indicated by N and a class with high early strength indicated by R. 
* The requirements are not limited to, those mentioned above. For details of the requirements shall be made to the BS EN 197-1. 

Property Strength class Requirements 

Loss on ignition All ≤ 5.0% 

Insoluble residue All ≤ 5.0% 

Sulfate content 

32.5N 
32.5R 
42.5N 

≤ 3.5% 

42.5R 
52.5N 
52.5R 

≤ 4.0% 

Chloride content All ≤ 0.1% 
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Annex-2 

ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR REINFORCEMENT STEEL 
 

S. 
No. 

Name of the test Carbon steel bars as per BS 4449 Remarks 

Grade 250 Grade 460 

i) Chemical analysis 
test 

   

 Carbon 0.25% Max. 0.25% Max.  

 Sulphur 0.06% Max. 0.05% Max.  

 Phosphorus 0.06% Max. 0.05% Max.  

ii) Physical tests    

 Specified 
characteristic 
strength 

250 N/㎟ 460 N/㎟ Testing in approved lab 

 Minimum 
elongation 

22% 12% Testing in approved lab 

iii) Bend & Rebend 
tests 

Pass Pass Testing in approved lab 

 
The requirements are not limited to, those mentioned above. For details of the requirements shall be made to the BS 4449. 
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Annex-3 

 

ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR COARSE AGGREGATES 
 

3. Coarse Aggregates 

i) Physical Tests 

 a) Determination of 
particles size 

a.  Sieve 
Designation 

Percentage passing for Single-Sized Aggregate  
of nominal size 

Percentage Passing for Grades Aggregate of nominal 
size 

   40 mm 20 mm 16 mm 12.5 mm 10 mm 40 mm 20 mm 16 mm 12.5 mm 

  63 mm 100 - - - - - - - - 

  40 mm 85 - 100 100 - - - 95 - 100 100 - - 

  20 mm 0 - 20 85 - 100 100 - - 30 - 70 95 - 100 100 100 

  16 mm - - 85 - 100 100 - - - 90 - 100 - 

  12.5 mm - - - 85 - 100 100 - - - 90 - 100 

  10 mm 0 - 5 0 - 20 0 - 30 0 - 45 85 - 100 10 - 35 25 - 35 30 - 70 40 - 85 

  4.75 mm - 0 - 5 0 - 5 0 - 10 0 - 20 0 - 5 0 - 10 0 - 10 0 - 10 

  2.36 mm - - - - 0 - 5 - - - - 

 b. Flakiness index Not to exceed 25% 

 c. Crushing Value Not to exceed 45% 

 d. Presence of deleterious material Total presence of deleterious materials not to exceed 5% 

 e. Soundness test (for concrete 
work subject to frost action) 

12% when tested with sodium sulphate and 18% when tested with magnesium sulphate 
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Annex-4 
 

ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR FINE AGGREGATES 
 

4. Fine aggregates 

i) Physical Tests 
Sieve Designation 

Percentage passing for graded aggregate of nominal size 

 a) Determination of particle size F.A. Type I F.A. Type II F.A. Type III 

  10 mm 100 100 100 

  4.75 mm 90 - 100 90 - 100 90 - 100 

  2.36 mm 60 - 95 75 - 100 85 - 100 

  1.18 mm 30 - 70 55 - 90 75 - 100 

  600 microns 12.5 mm 15 - 34 35 - 59 60 - 79 

  300 microns 5 - 20 8 - 30 12 - 40 

  150 microns 0 - 10 0 - 10 0 - 10 

 b) Silt content  Not to exceed 8% Not to exceed 8% Not to exceed 8% 

 c) Presence of deleterious material Total presence of deleterious materials shall not exceed 5% 

 d) Soundness Applicable to concrete work subject 
to frost action 

12% when tested with sodium sulphate and 15% when tested with magnesium sulphate 
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Annex-5 
 

ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR CONCRETE WORK 
 

1) Concrete a) Workability Slump shall be recorded by slump cone method and it shall between 50-100 
mm for pile cap and chimney, 150mm to 200mm for concrete pile. 

  b) Compressive strength One set for each pile. For Pile caps, beams, Chimney, one set for every 6 
Cu.m. or part thereof for each day of concreting. Each set consists of four 
cubes, one for 7 days testing and two for 28 days testing shall be taken. 

 
Notes: 
 

1) ACCEPTANCE CRITERIA BASED ON 28 DAYS COMPRESSIVE STRENGTHS FOR NOMINAL MIX CONCRETE: 

a) the average of the strength of three specimen be accepted as the compressive strength of the concrete, provided the strength of 
any individual cube shall neither be less than 70% nor higher than 130% of the specified strength. 

b) If the actual average strength of accepted sample exceeds specified strength by more than 30%, the Engineer-in-charge, if he so 
desires, may further investigate the matter. However, if the strength of any individual cube exceeds more than 30% of the specified 
strength, it will be restricted to 30% only for computation of strength. 

c) If the actual average strength of accepted sample is equal to or higher than specified up to 30%, the strength of the concrete shall 
be considered in order and the concrete shall be accepted at full rates. 

d) If the actual average strength of accepted sample is less than specified strength but not less than 70% of the specified strength, the 
concrete may be accepted at reduced rate at the discretion of Engineer-in-charge. 

e) If the actual average strength of accepted sample is less than 70% of specified strength, the Engineer-in-charge shall reject the 
defective portion of work represent by sample and nothing shall be paid for the rejected work. Remedial measures necessary to 
retain the structure shall take at the risk and cost of contractor. If, however, the Engineer-in-charge so desires, he may order 
additional tests to be carried out to ascertain if the structure can be retained. All the charges in connection with these additional 
tests shall be borne by the Contractor. 
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General Notes: 

1) This standard Field Quality Plan is not to limit the supervisory checks which are otherwise required to be carried out during 
execution of work as per drawings/Technical specifications etc. 

2) Contractor shall be responsible for implementing/documenting the quality plan. Documents shall be handed over by the contractor 
to Employer after the completion of the work. 

3) Project in charge means over all in charge of work. Line In charge means in charge of the line. Section in-charge means in charge 
of the section. 

4) Acceptance criteria and permissible limits for tests are indicated in the Annexure. However for further details/tests EMPLOYER 
specification and relevant standards shall be referred. 

5) Tests as mentioned in this FQP shall generally be followed. However Employer reserves the right to order additional tests wherever 
required necessary at the cost of the contractor. 





ANNEXURE - B 
 

ENGINEERING GUIDE LINE FOR CHECKING / ACCEPTING SOIL 
INVESTIGATION REPORT: 
 
 
Following are the guide line for checking and accepting the soil investigation report: 
 
The soil investigation shall be carried out in line with the Technical Specification. The 
detailed soil Investigation Report should be signed by the soil investigating agency, 
Line Contractor and POWERGRID’s Site Engineer/RHQ Engineer and following 
points should be checked in the soil investigation report: 
 
1) Normal Locations (Open Cast foundations) 
 

a) Soil investigation report should contain the bore Log sheet indicating the 
variation of different soil strata. 

 
b) The Bearing capacity, Bulk density () , Submerged Density(Sub) and 

Angle of internal friction ( ) for different soil layers including at 2m, 2.5m 
& 3m depth shall be indicated in the Soil investigation report. 

 
c) Present water table and history of variation of water table at the tower 

location shall be indicated in the soil investigation report. 
 

d) Classification of foundation should be indicated based on the water 
table, Bearing capacity, Swelling Index, Soil type  and the value of 
internal friction ( ) in line with parameters indicated in the standard 
foundation drawings.(Design Parameters in Tech. Specification)) 

 
2)     Special Pile Locations: 
         
         A: For Special River Crossing Locations   
 

a) A sketch indicating profile of river crossing. 
 

b) Comprehensive Bore log Sheet indicating the depth of different Strata, Soil 
type , SPT value & water table for each bore hole  is to be indicated in the soil 
investigation report. 

 
c) Natural Ground Level (GL) for all the locations are to be indicated.  

 
d) Whether the river is navigable or not is to be indicated in the soil investigation 

report. 
 

e) Silt factor calculation based on the laboratory test along with the relevant soil 
test results for different layers of the soil shall be furnished in the soil 
investigation report. 

 
f) Bulk density (), Submerged Density (Sub), Value of Cohesion (C) and Angle of 

Internal Friction () for different soil layers based on laboratory test results shall 
be indicated in the soil investigation report. 

 



g) If Rock is encountered prior to termination of bore hole (40m below existing 
Ground Level) , core drilling should be done. The details of core recovery (Run 
wise) and calculation of Rock Quality Designation (RQD) together with the 
photograph of core sample properly placed in a core Box are to be enclosed in 
the soil investigation report. 

 
          B: For Locations with Short Pile in open Terrain  
 

a)   In the soil investigation report the data required for Normal open cast 
foundation at sr. no.1 above also to be furnished. 

 
b) Comprehensive Bore log Sheet indicating the depth of different Strata, Soil 

type, SPT value & water table for each bore hole is to be indicated in the soil 
investigation report. 

 
c) Silt factor calculation based on the laboratory test along with the relevant soil 

test results for different layers of the soil shall be furnished in the soil 
investigation report. 

 
d) Bulk density (), Submerged Density (Sub), Value of Cohesion (C) and Angle of 

Internal Friction () for different soil layers based on laboratory test results shall 
be indicated in the soil investigation report. 

 
e) If Rock is encountered prior to termination of bore hole (40m below existing 

Ground Level) , core drilling should be done. The details of core recovery (Run 
wise) and calculation of Rock Quality Designation (RQD) together with the 
photograph of core sample properly placed in a core Box are to be enclosed in 
the soil investigation report. 
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Following additional information may also be provided: 
(i)Maximum expected yearly rise/fall of water table: 
(ii)General topography of the location: Whether cultivated or barren, hilly/plain location, river bank location etc 
 
Note: Where ever undisturbed sampling is not possible, reasons must be clearly be indicated and all the tests 
may be  conducted on re-moulded samples 
 

Bearing capacities: (additional For open cast foundations) 
Depth and size of footing Based on settlement criteria Based on shear failure criteria 
At 2.0M Depth   
At 2.5M Depth   
   






