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VOLUME-IA   PART-I   CHAPTER-I 
PROJECT INFORMATION 

1.1.1. INTRODUCTION 
5 x 800 MW Yadadri Thermal power station is being set up by TELANGANA 
STATE GENERATION CORPORATION at a site in Veerlapalem village, 
Dameracherla Mandal, NALGONDA DISTRICT, TELANGANA STATE, India. 
The Bidder shall acquaint himself by a visit to the site, if felt necessary, with the 
conditions prevailing at site before submission of the bid. The information given 
here in under is for general guidance and shall not be contractually binding on 
BHEL/Owner. All relevant site data /information as may be necessary shall have 
to be obtained /collected by the Bidder. 

1.1.2. PROJECT INFORMATION  

Sl. No. DESCRIPTION DETAILS 

1.  Name of the Project YADADRI Thermal Power Station 

2.  Station Capacity 5X800 MW ( Coal based ) 

3.  Owner 
Telangana State Power Generation 
Corporation Limited ( TSGENCO )  

4.  Site Location 
Site is located 7 km from the SH 2 
Miryalaguda - Vadapalle Highway.  

5.  Latitude  16° 42'20.40 N 

6.  Longitude  79° 34'41.56 E 

7.  Nearest Town 30 Km Miryalaguda 

8.  Nearest Railway Station  6.5 Km Damercherla 

9.  Nearest Airport 130 Kms (Vijayawada) 

10.  Site Conditions 

11.  Ambient Temperature 

 Daily minimum ( average) 10°C 

 Daily maximum ( average) 47°C 

 
Design Ambient 
Temperature 

50°C 

 
Ambient temperature 
(performance) 

38°C 

12.  
Relative Humidity for design 
/ efficiency 

48-84 % 

13.  Annual rainfall, mm 600 mm 

14.  Plant Elevation above MSL 85 m above MSL 

15.  Mean Wind Speed 8 km/h 

16.  Wind Pressure As per the latest revision of IS 875/1987 

17.  Seismic co-efficient Zone-II as per IS- 1893 (Part-IV) 
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VOLUME-IA   PART-I   CHAPTER-II 
SCOPE OF WORKS 

1.2.1 The scope of for “levelling and grading package” is in CHP Area and few other areas. 
However, scope is not limited to the above. 

1.2.2 The above provided area is indicative only for the bidder’s guideline. Any other area/ 
work not mentioned above, but required for completion of the work in total, deemed 
to have been included in the bidder scope under this contract. Such work will be 
executed under this contract by bidder as per the direction of Engineer in charge. If 
any item of work not available in the rate schedule of this contract, the rate will be 
fixed in line with Clause no. 2.15.7 of GCC. 

1.2.3 The scope involves earth work excavation including cutting, of soft and hard rock by 
uncontrolled/ controlled blasting and filling as directed by BHEL Engineer in charge 
including transportation and stacking of excavated materials to stack yard identified 
within the plant premises or outside plant boundary near labour colony or as directed 
by BHEL Engineer-in-charge/ TSGENCO. The scope also involves dozing of the 
heap of excavated materials to facilitate further stacking of excavated materials. The 
plot plan and contour drawing are enclosed to enable the bidder to ascertain the 
tentative quantum of the work. 

1.2.4 In addition to the above, the following may please be noted, the stacking/ disposal of 
surplus excavated materials is envisaged inside site location and outside the plant 
boundary near labour colony or as directed by BHEL Engineer-in-charge/TSGENCO. 
However, incase requirement arises for stacking/ disposal of surplus excavated 
materials outside plant boundary, the same shall be complied by bidders. In such 
cases payment shall be made against relevant Item in Rate schedule for applicable 
lead, beyond initial lead of 1km. 

1.2.5 The works to be performed under this contract consist of providing all labour, 
supervision, equipment’s, tools and plants, temporary works, supplies including POL 
(petroleum, oil, lubricants, etc.), transportation and all incidental items not shown or 
specified but reasonably implied or necessary for the proper completion of work in 
all respects. The earthwork and all other allied works are included on the rates of 
items of work.  

1.2.6 The area of work shall be cleared of all vegetation, rubbish and other objectionable 
Matter and materials removed shall be burnt or otherwise disposed of as directed by 
The Engineer-in-Charge. No separate payment for these operations shall be made. 
The cost of all these operations shall be deemed to have been included in the unit 
rates rendered for the different items under bill of quantities. 

1.2.7 All the works areas shall be adequately flood lighted to the satisfaction of the 
Engineer-in-Charge when the work is in progress during the night shifts.  
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1.2.8 The unit rates shall include all equipment, fixtures, labour, tools & plant, temporary 
works and everything whether of permanent or temporary nature necessary for the 
completion of job in all respects. 

1.2.9 The unit rates for various items shall include all the stipulations mentioned in 
technical specifications for the particular BOQ item and nothing extra over BOQ rates 
shall be payable.  

1.2.10 Drawings showing enough details for levelling & grading as per the specification, 
shall be furnished to the contractor during execution. 

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

1.2.12 Land for labour colony shall be provided by BHEL approximately nearer to site. The 
contractor to construct labour colony/ hutment as per the technical specification No. 
PSSR-PMX-CVL LABCOL/02, Rev-01 enclosed along with this tender. The 
contractor shall provide adequate water arrangement for drinking/ washing/ bathing 
with required toilets, drainage system, and electrification etc. in labour colony. 
Suitable paved area to be provided in the labour colony. 

1.2.13 For further detailed scope of work, refer relevant chapters in the technical 
specification. 

Note:- 

1. For detailed scope of work refer enclosed Bill of quantity (Rate schedule) & Volume-IA 
Part-II General Technical Specification. 

2. For details on Blasting refer Clause no. 1.3.9 of TCC, enclosed Bill of quantity (Rate 
schedule) & Volume-IA Part-II General Technical Specification. 

3. For details on Plot plan, refer drawing No. PE-DG-417-100-M001 Rev 4 enclosed in 
Volume IA Part II. 

4. For details on contour drawing, refer drawing enclosed in Volume IA Part II. 
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VOLUME-IA   PART-I   CHAPTER-III 
FACILITIES & CONSUMABLES IN THE SCOPE OF 

CONTRACTOR / BHEL 
 (SCOPE MATRIX) 

S. NO DESCRIPTION - PART I 

SCOPE TO BE 
TAKEN CARE BY REMARKS 
BHEL BIDDER 

1.3.1.1  ESTABLISHMENT    

1.3.1.1.1  FOR CONSTRUCTION PURPOSE:    

A Open space for office Yes  As made available 
by TSGENCO B Open space for storage Yes  

C Construction of bidder’s office, 
canteen and storage building 
including supply of materials and 
other services 

 Yes  

D Bidder’s all office equipment’s, office 
/ store / canteen consumables 

 Yes  

E Canteen facilities for the bidder’s 
staff, supervisors and engineers etc. 

 Yes  

F Firefighting equipment’s like 
buckets, extinguishers etc. 

 Yes  

G Fencing of storage area, office, 
canteen etc. of the bidder 

 Yes  

1.3.1.1.2  FOR LIVING PURPOSES OF THE 
BIDDER 

   

A Open space Yes * Yes * Only the land for 
Labour colony 
shall be provided 
by BHEL free of 
charges as 
provided by 
TSGENCO. Ref 
clause 1.3.3.2 
below. 

B Living accommodation   Yes  

1.3.1.2  ELECTRICITY    

1.3.1.2.1  Electricity for construction purposes     Free of charges as 
provided by 
TSGENCO  

1.3.1.2.1.1  Single point source Yes  
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S. NO DESCRIPTION - PART I 

SCOPE TO BE 
TAKEN CARE BY REMARKS 
BHEL BIDDER 

1.3.1.2.1.2  Further distribution for the work to be 
done which include supply of 
materials and execution 

 Yes  

1.3.1.2.2  Electricity for the office, stores, 
canteen etc. of the bidder which 
include: 

 Yes  

1.3.1.2.2.1  Distribution from single point 
including supply of materials and 
service 

 Yes  

1.3.1.2.2.2  Supply, installation and connection 
of material of energy meter including 
operation and maintenance 

 Yes  

1.3.1.2.2.3  Duties and deposits including 
statutory clearances for the above 

 Yes  

1.3.1.2.2.4  Living facilities for office use 
including charges 

 Yes  

1.3.1.2.2.5  Demobilization of the facilities after 
completion of works 

 Yes  

1.3.1.2.3  Electricity for living accommodation 
of the bidder’s staff, engineers, 
supervisors etc. on the above lines. 

 Yes  

1.3.1.3  WATER SUPPLY    

1.3.1.3.1  For construction purposes: Yes  Free of charges as 
provided by 
TSGENCO 

1.3.1.3.1.1  Making the water available at single 
point 

Yes   

1.3.1.3.1.2  Further distribution as per the 
requirement of work including supply 
of materials and execution 

 Yes  

1.3.1.3.2  Water supply for bidder’s office, 
stores, canteen etc. 

   

1.3.1.3.2.1  Making the water available at single 
point 

 Yes  

1.3.1.3.2.2  Further distribution as per the 
requirement of work including supply 
of materials and execution 

 Yes  

1.3.1.4  LIGHTING    
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S. NO DESCRIPTION - PART I 

SCOPE TO BE 
TAKEN CARE BY REMARKS 
BHEL BIDDER 

1.3.1.4.1  For construction work (supply of all 
the necessary materials) 

At office storage area 
At the construction site / area 

 Yes  

1.3.1.4.2  For construction work (Execution of 
the lighting work / arrangements) 

At office storage area 
At the construction site /area 

 Yes  

1.3.1.5  COMMUNICATION FACILITIES 
FOR SITE OPERATIONS OF THE 
BIDDER 

   

1.3.1.5.1  Telephone, Fax, internet, intranet, 
email, etc. 

 Yes  

S.NO DESCRIPTION - PART II 
SCOPE TO BE 

TAKEN CARE BY REMARKS 

BHEL BIDDER 

1.3.2  CONSTRUCTION FACILITIES    

1.3.2.1  ENGINEERING WORKS FOR 
CONSTRUCTION  

   

1.3.2.1.1  Providing the construction drawings 
for the scope of work 

Yes   

1.3.2.1.2  Drawings for construction methods  Yes In consultation 
with BHEL 

1.3.2.1.3  As-built drawings – wherever 
deviations observed and executed 
and also based on the decisions 
taken at site- example – routing of 
small bore pipes 

Yes Yes ” 

1.3.2.1.4  Preparation of site construction 
schedules and other input 
requirements 

 Yes In consultation 
with BHEL, As per 
requirement of 
BHEL targets 

1.3.2.1.5  Review of performance (Form-14) 
and revision of site construction 
schedules in order to achieve the 
end dates and other commitments 

 Yes In consultation 

with BHEL, As per 

requirement of 

BHEL targets. For 
1.3.2.1.6  Weekly construction schedules 

based on S.No.1.3.2.1.5 
 Yes 
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S. NO DESCRIPTION - PART I 

SCOPE TO BE 
TAKEN CARE BY REMARKS 
BHEL BIDDER 

1.3.2.1.7  Daily construction / work plan based 
on S.No.1.3.2.1.6 

 Yes daily monitoring 

meeting at site 

1.3.2.1.8  Periodic visit of the senior official of 
the bidder to site to review the 
progress so that works are 
completed as per schedule. It is 
suggested this review by the senior 
official of the bidder should be done 
once in every two months. 

 Yes  

 
1.3.3 OPEN SPACE: 
1.3.3.1 Availability of land within plant boundary is very limited and the contractor has to 

plan and use the existing land considering the use of land by other Civil/ 
mechanical/ electrical contractors and the storage of plant machineries and 
materials. The existing land shall be shared by all erections agencies. Open space 
for building of temporary office shed and contractor's stores shed(s) will be provided 
free of charges as made available by customer. Land will be allocated with certain 
time frame and to the extent available/ considered necessary, and will be reviewed 
by BHEL depending upon the area availability. Contractor has to make his own 
arrangements for residential accommodation for his staff and labour. The contractor 
will be responsible for handing back all lands, as handed over to him by BHEL. 

1.3.3.2 Land for labour colony shall be provided by BHEL approximately nearer to site. The 
contractor to construct labour colony/ hutment as per the technical specification No. 
PSSR-PMX-CVL LABCOL/02, Rev-01 enclosed along with this tender.  

 
1.3.4 ELECTRICITY:   
1.3.4.1 Construction power will be provided to the contractor at one single point within the 

plant area by BHEL on free of cost basis as provided by TSGENCO. The contractor 
to Provide necessary meter for measuring the power consumption. The contractor 
shall make his own arrangement for further distribution with necessary isolator/LCB 
etc.  

1.3.4.2 Necessary “Capacitor Banks” to improve the Power factor to a minimum of 0.9 shall 
be provided by the contractor at his cost. Penalty if any levied by customer on this 
account will be recovered from contractor’s bills. 

1.3.4.3 Any duty, deposit involved in getting the Electricity shall be borne by the bidder. As 
regards contractor’s office shed also all such expenditure shall be borne by the 
contractor. 
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1.3.4.4 Provision for distribution of electrical power from the given single central common 
point to the required places with proper distribution boards, approved cables and 
cable laying including supply of all materials like cables, switch boards, pipes etc., 
observing the safety rules laid down by electrical authority of the State / BHEL / 
their customer with appropriate statutory requirements shall be the responsibility of 
the tenderer / contractor. 

1.3.4.5 BHEL is not responsible for any loss or damage to the contractor’s equipment as a 
result of variations in voltage / frequency or interruptions in power supply.  

1.3.4.6 Contractor has to make their own arrangements for electricity requirement for 
labour colony at their cost. 

1.3.4.7 As there are bound to be interruptions in regular power supply, power cut/ load 
shedding in any construction sites, contractor should make his own arrangement 
for alternative source of power supply through deployment of adequate number of 
DG sets at their cost during the power breakdown / failure to get urgent and 
important work to go on without interruptions. No separate payment shall be made 
for this contingency.  

1.3.5 WATER:  
1.3.5.1 Construction Water at single point will be provided by BHEL as provided by 

TSGENCO and further distribution is in the scope of bidder. The required pumps & 
accessories, pipes for drawing water from the given point and further distribution 
will be arranged by the contractor at their cost to go on without interruptions. 

In case of non-availability of water, the contractor shall make his own arrangements 
of water suitable for construction purpose to have un-interrupted work. No separate 
payment shall be made for any contingency arrangement made by contractor, due 
to delay/ failure for providing water supply. 

1.3.6 MATERIAL SUPPLY 
Supply / providing all materials required as per BOQ for the work are in the scope 
of the contractor. 

1.3.7 LIGHTING FACILITY: 
Adequate lighting facilities such as flood lamps, hand lamps and area lighting shall 
be arranged by the contractor at the site of construction, and contractor’s material 
storage area etc. at his cost. 

1.3.8 CONTRACTOR'S OBLIGATION ON COMPLETION: 
On completion of work, all the temporary buildings, structures, pipe lines, cables 
etc. shall be dismantled and leveled and debris shall be removed as per instructions 
of BHEL by the contractor at his cost. In the event of his failure to do so, the 
expenditure towards clearance of the same will be recovered from the contractor. 
The decision of BHEL Engineer in this regard is final. 
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1.3.9 BLASTING 
Bidder should produce documentary evidence of valid blasting license for 
Telangana State (or) should produce documents for having tie-up with agency who 
is possessing valid blasting license for Telangana state, for approval of BHEL, 
within 30 days from issue of LOI. 

For details on blasting, refer enclosed bill of quantity (rate schedule) & Volume-IA 
Part-II, General Technical specification 

1.3.10 DEWATERING 
Contractor shall ensure at all times that his work area & approach/ access roads 
are free from accumulation of water, so that the materials are safe and the erection/ 
progress schedule are not affected. No separate claim in this regard shall be 
admitted by BHEL. No separate payments for dewatering of subsoil, surface water 
or catchments water, if required, at any time during execution of the work including 
monsoon period shall be considered by BHEL. 

1.3.11 BID DRAWINGS 
Drawings enclosed is only tentative & for information purpose and this may get 
revised during execution.  
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VOLUME-IA   PART – I   CHAPTER – IV 
T&PS AND MMEs TO BE DEPLOYED BY CONTRACTOR 

1.4.1 All the tools and plants required for satisfactory completion of the work have to be 
arranged by the contractor. 

1.4.2 The contractor is required to arrange the following minimum Major T&Ps and other 
T&Ps for the satisfactory completion of the work. 

1.4.2.1 Wagon Drill: 2 No’s 

1.4.2.2 Jack Hammer: 2 Nos 

1.4.2.3 Excavator: 4 No’s 

1.4.2.4 Dumpers / Tippers: 15 No’s 

1.4.2.5 Chain dozer: 2 Nos. 

1.4.2.6 JCB: 4 Nos. 

The mobilisation of above tools and plants shall be as per BHEL Site requirement. 

Note:  
1. T&P shown in the above mentioned list is tentative requirement. However, 

mobilization schedule modification as well as no. of T&Ps as mutually agreed at site 
for major T&Ps, have to be adhered to.  Numbers/ time of requirement will be 
reviewed time to time at site and contractor will provide required T&P/ equipment’s 
to ensure completion of entire work within schedule/ target date of completion without 
any additional financial implication to BHEL. Vendor shall give advance intimation & 
certification regarding capacity, etc. prior to dispatch of heavy equipment’s. Also on 
completion of the respective activity, demobilization of T&P in total or in part can be 
done with the due approval of engineer in charge. Retaining of the T&P’s during the 
contract period will be mutually agreed in line with construction requirement. 

2. All T&P which are required for successful and timely execution of the work covered 
within the scope of this tender, shall be arranged and provided by the contractor at 
his own cost in working condition.  

3. In the event of need of change of type of any of major T&Ps, approval shall be taken 
from BHEL Engineer in-charge prior to mobilization. The decision of Number of T&P 
required due to replacing the above T&P list, shall be taken after analyzing the 
production capacity and suitability of both the T&Ps. 

4. Clause no. 1.6.1.1 of this specification may please be referred for date of start of 
work 

1.4.3 The agency to submit the T&P mobilization schedule indicating the quantity and 
duration of deployment on monthly basis for the entire contract period in mutual 
concurrence with BHEL Engineer at the time of commencement of work. 
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1.4.4 Contractor shall have at all times experienced operators and technicians for routine 
and breakdown maintenance of the equipment. Any delay in rectification of defects 
will warrant BHEL rectifying the defect and charging the cost to the contractor. 

1.4.5 In construction projects of this magnitude all the areas/ approaches might not be 
ready. In such cases consolidation of ground and arrangement of sleepers/ sand bag 
filling etc. for safe operation/ movement of T&P, etc. shall be the responsibility of the 
contractor at his cost. No compensation on this account shall be payable. 
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VOLUME-IA   PART – I   CHAPTER – V 

T&PS AND MMEs TO BE DEPLOYED BY BHEL ON 
SHARING BASIS 

1.5.1 BHEL will not provide any T & Ps for this scope of work. 

1.5.2 All the tools and plants required for execution of the above work are in contractor’s 
scope.    

1.5.3 In case if the contractor fails to provide T&P and other equipment’s, BHEL will 
arrange for the same and the cost will be recovered from the contractor’s bill with 
BHEL overheads, as applicable from time to time which may vary during contract 
period. 
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VOLUME-IA   PART-I   CHAPTER-VI 
TIME SCHEDULE 

1.6.1 TIME SCHEDULE 
1.6.1.1 The commencement of work at site shall be mutually agreed date between bidder 

and BHEL to start the work. In case of discrepancy the decision of BHEL engineer 
is final. 

1.6.1.2 The entire work of levelling and grading shall be completed within 03 (Three) 
months from the date of commencement of work at site. 

1.6.1.3 During the total period of contract, the contractor has to carry out the activities in a 
phased manner as required by BHEL and the program of milestone events. 

1.6.1.4 The contractor is required to refer Form 15 in Volume 1- BOOK 2 for all the 
instructions to be taken immediately after receipt of LOI. 

1.6.2 MOBILISATION 
The Contractor has to subsequently augment his resources in such a manner to 
achieve the COMPLETION SCHEDULES: 
The above time allowed for completion of work including Sundays and Holidays is 
from the date of commencement of work. Detailed program to be prepared by the 
tenderer taking in to consideration of the COMPLETION SCHEDULES /site decision 
on drawings flow (latest) and submitted for BHEL’s approval. 

1.6.3 In order to meet above schedule in general, and any other intermediate targets set, 
to meet customer/ project schedule requirements, contractor shall arrange & 
augment all necessary resources from time to time on the instructions of BHEL. 

1.6.4 In case the project is to be advanced, the civil works in the scope of the contractor is 
to be advanced to meet the project requirement. No extra payment whatsoever shall 
be paid on this account. 

1.6.5 COMMENCEMENT OF CONTRACT PERIOD 
The date of commencement of contract period shall be the date of commencement 
of work at site which shall be mutually agreed date between bidder and BHEL to start 
the work. In case of discrepancy the decision of BHEL engineer is final. 

1.6.6 CONTRACT PERIOD 
The contract period for completion of entire work under scope shall be 03 (Three) 
months from the “COMMENCEMENT OF CONTRACT PERIOD” as specified earlier 

1.6.7 GUARANTEE PERIOD 
Not Applicable 
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1.6.8 SUBMISSION OF L3 SCHEDULE 
The contractor shall submit a detailed L3 schedule within 7 days in consultation with 
BHEL. The schedule shall be approved by BHEL and the same shall be implemented. 
Bidder shall submit the detailed schedule in MS Projects to meet the agreed project 
schedule covering various mile stone activities. This schedule shall also clearly 
indicate the interface facilities/inputs to be provided by BHEL/Customer and the dates 
by which such facilities/inputs are required. The schedule shall be acceptable to 
BHEL for meeting their mile stone targets/schedule. 

1.6.9 CONSTRUCTION SCHEDULE 
The contract period for completion of scope of work shall be 3 (Three) months from 
the “COMMENCEMENT OF CONTRACT PERIOD” as specified in Clause no. 1.6.5. 
Contractor has to augment his resources in such a manner to achieve the 
COMPLETION SCHEDULE. 

1.6.10 In case the project is to be advanced, the civil works in the scope of the contractor is 
to be advanced to meet the project requirement. No extra payment whatsoever shall 
be paid on this account. 
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VOLUME-IA   PART – I   CHAPTER-VII 
TERMS OF PAYMENT 

1.7.1 TERMS OF PAYMENT 
1.7.1.1 SECURED ADVANCE 

Not applicable 

1.7.1.2 ADVANCE FOR MOBILIZATION 
Not applicable 

1.7.1.3 INTERIM PAYMENT 
1.7.1.3.1 Interim bills in the form of monthly running bills prepared by the contractor in soft 

as well as Hard copies shall be based on the quantities executed and measured. 

1.7.1.3.2 95% item rate shall be released after completion of works certification by 
Engineer in charge. 

1.7.1.3.3 5% of the item rate shall be released after submission of the quality check 
formats as per the quality plan for the quantum of work billed and duly certified 
by engineer. 

1.7.1.3.4 All Admissible deductions shall be made from the above 95% value. 

1.7.1.3.5 Retention amount shall be as per Clause no. 2.22 of General Conditions of 
Contract (GCC). 

1.7.1.4 ROYALTY/ SEIGNIORAGE CHARGES 
Royalty/ seigniorage charges (if any) for excavation inside plant premises as 
applicable as per Govt. of Telangana shall be reimbursable to the bidder by 
BHEL for the quantum of earth work done on submission of necessary proof of 
payments as required by M/s TSGENCO for reimbursement. 

1.7.1.5 METHOD OF MEASUREMENT 
Mode of measurement shall be as per relevant clauses of technical specification 
of this tender. In case the same is not available the relevant IS 1200 in 
conjunction of IS code 3385 shall be adopted. In case the same is also not 
available, the standard procedure adopted in CPWD shall be adopted. In case 
the same is also not available in CPWD, the measurement of the work done will 
be based on the mutual agreement between BHEL and contractor. In all the 
above cases, the interpretation of BHEL will be final and binding to the contractor.  

Payment for the all excavation items including carriage of excavated materials 
shall be restricted to the FGL (finished graded level) specified in the specification/ 
Drawing and as directed by the Engineer in charge. 
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1.7.1.6 NO CLAIM WHAT SO EVER MAY BE, WILL BE ENTERTAINED UNDER THIS 
CONTRACT, AFTER DULY SIGNING THE FINAL BILL ALONG WITH 
MEASUREMENT BOOKS AND ACCEPTED BY BHEL. 

1.7.1.7 Please Refer Chapter-1 Corrections / Revisions in Special Conditions of 
Contract, General Conditions of Contract and Forms & Procedures in Part-
II of Technical Conditions of Contract for PVC, ORC and others. 
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VOLUME-IA   PART – I   CHAPTER-VIII 
  TAXES AND DUTIES 

1.8.1 Goods and service Tax (GST) & Cess 
1.8.1.1 The successful bidder shall furnish proof of GST registration with GSTN Portal 

in the State in which the Project is being executed, covering the services under 
this contract. Registration should also bear endorsement for the premises from 
where the billing shall be done by the successful bidder on BHEL for this project/ 
work. 

1.8.1.2 Contractor’s price/rates shall be exclusive of GST & Cess (if applicable) (herein 
after termed as GST). Contractor shall submit to BHEL the GST compliant tax 
invoice/debit note/revised tax invoice on the basis of which BHEL will claim the 
input tax credit in its return. Since this is a works contract, the applicable rate 
shall be @ 18% GST, as applicable presently. 

1.8.1.3 Bidder shall note that the GST Tax Invoice complying with GST Invoice Rules 
wherein the ‘Bill To’ details will as below: 

BHEL GSTN : 363AAACB4146P1ZG 

NAME           : BHARAT HEAVY ELECTRICALS LIMITED 

ADDRESS    : BHEL- PSSR SITE OFFICE,  
Yadadri Thermal Power Station, 5X800 MW (Coal based), 
Veerlapalem village, Dameracherla Mandal, 
Nalgonda District, Telangana State 

1.8.1.4 GST charged in the tax invoice/debit note/revised tax invoice by the contractor 
shall be released separately to the contractor only after contractor files the 
outward supply details in GSTR-1 on GSTN portal and input tax credit of such 
invoice is matched with corresponding details of outward supply of the contractor 
and has paid the GST at the time of filing the monthly return.  

1.8.1.5 In case BHEL has to incur any liability (like interest / penalty etc.) due to 
denial/reversal / delay of input tax credit in respect of the invoice submitted by 
the contractor, for the reasons attributable to the contractor, the same shall be 
recovered from the contractor. 

1.8.1.6 Further, in case BHEL is deprived of the Input tax credit due to any reason 
attributable to contractor, the same shall not be paid or Recovered if already paid 
to the contractor. 

1.8.1.7 Tax invoice/debit Note/revised tax invoice shall contain all such particulars as 
prescribed in GST law and comply to the timelines for issue of the same. Invoices 
shall be submitted on time to the concerned BHEL Engineer In Charge. 

1.8.1.8 TDS under GST (if/ as & when applicable) shall be deducted at prevailing rates 
on gross invoice value from the running bills. 
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1.8.1.9 E-way bills / Transit passes / Road Permits, if required for materials / T&P etc., 
bought into the project site is to be arranged by the Contractor only. 

1.8.1.10 BHEL shall not reimburse any amounts towards any interest / penalty etc., 
incurred by contractor. Any additional claim at a later date due to issues such as 
wrong rates / wrong classification by contractor shall not be paid by BHEL. 

1.8.2 All taxes and duty other than GST & Cess  
The contractor shall pay all (except the specific exclusion viz GST &Cess) taxes, 
fees, license charges, deposits, duties, tools, royalty, commissions, Stamp 
Duties, or other charges / levies, which may be levied on the input goods & 
services consumed and output goods & services delivered in course of his 
operations in executing the contract and the same shall not be reimbursed by 
BHEL. In case BHEL is forced to pay any of such taxes, BHEL shall have the 
right to recover the same from his bills or otherwise as deemed fit.  

1.8.3 Statutory Variations  
Statutory variations are applicable under the GST Acts, against production of 
proof. The changes implemented by the Central / State Government during the 
tenure of the contract viz. increase / decrease in the rate of taxes, applicability, 
etc. and its impact on upward revision / downward revision are to be suitably 
paid/ adjusted from the date of respective variation. The bidder shall give the 
benefit of downward revision in favour of BHEL. No other variations shall be 
allowed during the tenure of the contract. 

1.8.4 New Taxes/Levies – 
In case Government imposes any new levy / tax after submission of bid during 
the tenure of the contract, BHEL shall reimburse the same at actual on 
submission of documentary proof of payment subject to the satisfaction of BHEL 
that such new levy / tax is applicable to this contract. 

1.8.5 Direct Tax 

BHEL shall not be liable towards Income Tax of whatever nature including 
variations thereof arising out of this contract as well as tax liability of the bidder 
and their personnel. Deduction of tax at source at the prevailing rates shall be 
effected by BHEL before release of payment as a statutory obligation, unless 
exemption certificate is produced by the bidder. TDS certificate will be issued by 
BHEL as per the provisions of Income Tax Act.  
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VOLUME-IA   PART-I    CHAPTER-IX 
BILL OF QUANTITY  

 

1.9.1  BILL OF QUANTITIES 
As per Volume II, Price Bid. 
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VOLUME-IA PART-I CHAPTER-X 
GENERAL 

    The scope of the work will comprise of but not limited to the following: 
(All the works mentioned hereunder shall be carried out within the accepted rate unless 
otherwise specified.) 

1.10.1 Contractors are requested to furnish the following documents at PSSR-HQ, 
Chennai immediately after release of Letter of Intent (LOI). 
i) Security Deposit 
ii) Unqualified Acceptance for Detailed LOI / Work Order. 
iii) Rs.100/- Stamp Paper for preparation of Contract Agreement. 

1.10.2 Contractors are requested to furnish the proof of documents for the following at 
PSSR- Site 
i) Provident Fund Registration Number. 
ii) Labour License Number. 
iii) Workmen Insurance Policy Number. 

1.10.3 In addition to the clause 2.8 of General Conditions of Contract (Volume-IC 
of Book-II) the contractor shall comply with the following.  

1.10.3.1 BOCW Act & BOCW Welfare Cess Act  
1.10.3.1.1 The Contractor should Register their Establishment under BOCW Act 1996 read 

with rules 1998 by submitting Form I (Application for Registration of 
Establishment) and Form IV (Notice Of Commencement / Completion of 
Building Other Construction Work) to the respective Labour Authorities i.e., 

a)  Assistant Labour Commissioner (Central) in respect of the project 
premises which is under the purview of Central Govt.–NTPC, NTPL etc. 

b)   Appropriate State authorities in respect of the project premises which is 
under the purview of State Govt. 

1.10.3.1.2 The Contractor should comply with the provisions of BOCW Welfare Cess Act 
1996 in respect of the work awarded to them by BHEL.  

1.10.3.1.3 The contractor should ensure compliance regarding Registration of Building 
Workers as Beneficiaries, Hours of work, welfare measures and other conditions 
of service with particular reference to Safety and Health measures like Safety 
Officers, safety committee, issue of Personal protective equipments, canteen, 
rest room, drinking water, Toilets, ambulance, first aid centre etc. 

1.10.3.1.4 The contractor irrespective of their nature of work and manpower (Civil, 
Mechanical, Electrical works etc) should register their establishment under 
BOCW Act 1996 and comply with BOCW Welfare Cess Act 1996. 



TECHNICAL CONDITIONS OF CONTRACT (TCC)  

Tender Specification No.: BHEL: PSSR: SCT: 1989 
 

1.10.3.1.5 Contractor shall make remittance of the BOCW cess as per the Act in 
consultation with BHEL as per the rates in force (presently 1%). BHEL shall 
reimburse the same upon production of documentary evidence. However, BHEL 
shall not reimburse the fee paid towards the registration of establishment, fees 
paid towards registration of Beneficiaries and contribution of Beneficiaries 
remitted. 

1.10.3.1.6 Non-compliance to Provisions of the BOCW Act & BOCW Welfare Cess Act is 
not acceptable. In case of any non-compliance, BHEL reserves the right to 
withhold any sum as it deems fit. Only upon total compliance to the BOCW Act 
and also discharge of total payment of Cess under the BOCW Cess Act by the 
Contractor, BHEL shall consider refund of the Amounts 

1.10.3.2 PROVIDENT FUND 
1.10.3.2.1 The contractor is required to extent the benefit of Provident Fund to the labour 

employed by you in connection with this contract as per the Employees 
Provident Fund and Miscellaneous Provisions Act 1952. For due implementation 
of the same, you are hereby required to get yourself registered with the Provident 
Fund authorities for the purpose of reconciliation of PF dues and furnish to us 
the code number allotted to you by the Provident Fund authorities within one 
month from the date of issue of this letter of intent. In case you are exempted 
from such remittance an attested copy of authority for such exemption is to be 
furnished. Please note that in the event of your failure to comply with the 
provisions of said Act, if recoveries therefore are enforced from payments due 
to us by the customer or paid to statutory authorities by us, such amount will be 
recovered from payments due to you. 

1.10.3.2.2 The final bill amount would be released only on production of clearance 
certificate from PF / ESI and labour authorities as applicable. 

1.10.3.3 OTHER STATUTORY REQUIREMENTS 
1.10.3.3.1 The Contractor shall submit a copy of Labour License obtained from the 

Licensing Officer (Form VI) u/r25 read with u/s 12 of Contract Labour (R&A) Act 
1970 & rules and Valid WC Insurance copy or ESI Code (if applicable) and PF 
code no. along with the first running bill. 

1.10.3.3.2 The contactor shall submit monthly running bills along with the copies of monthly 
wages (of the preceding month) u/r78(1)(a)(1) of Contract Labour Rules, copies 
of monthly return of PF contribution with remittance Challans under Employees 
Provident Fund Act 1952 and copy of renewed WC Insurance policy or copies 
of monthly return of ESI contribution with Challans under ESI Act 1948 (if 
applicable) in respect of the workmen engaged by them. 

1.10.3.3.3 The Contractor should ensure compliance of Sec 21 of Contract Labour (R&A) 
Act 1970 regarding responsibility for payment of Wages. In case of “Non-
compliance of Sec 21 or non-payment of wages” to the workmen before the 
expiry of wage period by the contactor, BHEL will reserve its right to pay the 
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workmen under the orders of Appropriate authority at the risk and cost of the 
Contractor.   

1.10.3.3.4 The Contractor shall submit copies of Final Settlement statement of disbursal of 
retrenchment benefits on retrenchment of each workmen under I D Act 1948, 
copies of Form 6-A (Annual Return of PF Contribution) along with copies of PF 
Contribution Card of each member under PF Act and copies of monthly return 
on ESI Contribution – Form 6 under ESI Act 1948 (if applicable) to BHEL along 
with the Final Bill. 

1.10.3.3.5 In case of any dispute pending before the appropriate authority under   ID Act 
1948, WC Act 1923 or ESI Act 1948 and PF Act 1952, BHEL reserve the right 
to hold such amounts from the final bills of the Contractor which will be released 
on submission of proof of settlement of issues from the appropriate authority 
under the act. 

1.10.3.3.6 In case of any dispute prolonged / pending before the authority for the reasons 
not attributable to the contractor, BHEL reserves the right to release the final bill 
of the contractor on submission of Indemnity bond by the contractor indemnifying 
BHEL against any claims that may arise at a later date without prejudice to the 
rights of BHEL. 

1.10.3.4 DEPLOYMENT OF SKILLED / SEMI-SKILLED TRADESMEN 
The following clause is applicable in case the contract value / contract price is 
Rs. Five crores and above. 

The   contractor   shall, at all stages of work deploy skilled / semi-skilled 
tradesmen who are qualified and possess certificate in particular trade from 
CPWD Training Institute / Industrial Training. Institute / National Institute of 
Construction Management and Research (NICMAR), National Academy of 
Construction, CIDC or any similar reputed and recognized Institute managed / 
certified by State / Central Government. The number of such qualified tradesmen 
shall not be less than 20% of total skilled / semi-skilled workers required in each 
trade at any stage of work. The contractor shall submit number of man days 
required in respect of each trade, its scheduling and the list of qualified 
tradesmen along with requisite certificate from recognized Institute to Engineer-
in-Charge for approval. Notwithstanding such approval, if the tradesmen are 
found to have inadequate skill to execute the work of respective trade, the 
contractor shall substitute such tradesmen within two days of written notice from 
Engineer-in-Charge. Failure on the part of contractor to obtain approval 
of Engineer-in-Charge or failure to deploy qualified tradesmen will attract a 
compensation to be paid by contractor at the rate of Rs. 100 per such tradesman 
per day. Decision of Engineer-in-Charge as to whether particular tradesman 
possesses requisite skill and amount of compensation in case of default shall be 
final and binding. 
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1.10.4 GENERAL  
1.10.4.1 Site Visit by the Bidder 

The bidder shall, prior to submitting his tender for the work, visit, examine and 
acquire full knowledge & information and necessary conditions prevailing at the 
site and its surroundings of the plant premises together with all statutory, 
obligatory, mandatory requirements of various authorities about the site of works 
at his own expense, and obtain and ascertain for himself on his own responsibility 
that may be for preparing his tender and entering into a contract, and take the 
same into account in the quoted contract price for the work. 

1.10.4.2 The bidder shall satisfy themselves about the following factors: 
i). Site conditions including access to the site, existing and required roads and other 

means of transport/communication for use by him in connection with the work 
including diverting and re-routing of services. 

ii). Requirement and availability of land and other facilities of his enabling works, 
establishment of his nursery, office, stores etc. 

iii). Ground conditions including those bearing upon transportation, disposal, 
handling and storage of materials required for the work or obtained there-from. 

iv). Source and extent of availability of suitable materials, including water etc., and 
labour (skilled and unskilled) required for work, and laws and regulations 
governing their use and employment. 

v). Geological, meteorological, topographical and other general features of the site 
and its surroundings as are pertaining to and needed for the performance of the 
work. 

vi). The limit and extent of surface and subsurface water to be encountered during 
the performance of the work, and the requirement of drainage and pumping. 

vii). The type of equipment and facilities needed, for and in the performance of the 
work; 

viii). The extent of lead and lift required for the work in complete form over the entire 
duration of the contract, and 

ix). All other information pertaining to and needed for the work including information 
as to the risks, contingencies and other circumstances which may influence or 
affect the work or the cost thereof under this contract. 

1.10.4.3 The bidder should note that information, if any, in regard to the local conditions, 
as contained in these tender documents, has been given to tenderer merely for 
guidance and is not warranted to be complete. 

1.10.4.4 A bidder shall be deemed to have full knowledge of the site, whether he inspects 
it or not, and no extra charges consequent on any misunderstanding or otherwise 
shall be allowed. 



TECHNICAL CONDITIONS OF CONTRACT (TCC)  

Tender Specification No.: BHEL: PSSR: SCT: 1989 
 

1.10.4.5 The bidder and any of his personnel or agents will be granted permission by the 
Site-In-Charge or his authorized nominee, on receipt of formal application in 
respect thereof a week in advance of the proposed date of inspection of site, to 
enter upon his premises and lands for purpose of such inspection, but only on 
the express condition that the tenderer (and his personnel and agents) will 
relieve and indemnify the Employer (and his personnel and agents) from and 
against all liability in respect thereof and will be responsible for personal injury 
(whether fatal or otherwise), loss of or damage to property and any other loss, 
damage, costs and expenses however caused which, but for the exercise of such 
permission, would not have arisen. 

1.10.4.6 The work covered under this specification is of highly sophisticated nature, 
requiring the best quality workmanship, engineering and construction 
management. The contractor must have adequate quantity of tools, construction 
aids, equipments etc., in his possession. He must also have on his rolls adequate 
trained, qualified and experienced supervisory staff and skilled personnel. 

1.10.4.7 It is not the intent to specify herein all details of all material. Any item related this 
work not covered by this but necessary to complete the system will be deemed 
to have been included in the scope of the work. 

1.10.4.8 All the necessary certificates and licenses required to carry out this scope of work 
are to be arranged by the contractor then and there at no extra cost. 

1.10.4.9 Site testing wherever required shall be carried out for all items / materials 
installed by the contractor to ensure proper installation and functioning in 
accordance with drawings, specifications and manufacturer's recommendations. 

1.10.4.10 The contractor shall carry out additional tests, if any, which the Engineer feels 
necessary because of site conditions and also to meet system specification. 

1.10.4.11 The work shall be executed under the usual conditions without affecting power 
plant construction / operation and in conjunction with other operations and 
contracting agencies at site. The contractor and his personnel shall co- operate 
with the personnel of other agencies, co-ordinate his work with others and 
proceed in a manner that shall not delay or hinder the progress of work as a 
whole. 

1.10.4.12 All the work shall be carried out as per instructions of BHEL engineer. BHEL 
engineer's decision regarding the correctness of the work and method of working 
shall be final and binding on the contractor. 

1.10.4.13 Wherever Construction sequences are furnished by BHEL, the contractor shall 
follow the same sequence. Contractor shall execute the supply and works as per 
sequence prescribed by BHEL at site engineer. No claims for extra payment from 
the contractor will be entertained on the grounds of deviation from the methods 
of execution of similar job in any other site or for any reasons whatsoever.  
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1.10.4.14 If required by BHEL, the contractor shall change the sequence of his operation 
so that work on priority sectors can be completed within the projects schedule. 
The contractor shall afford maximum assistance to BHEL in this connection 
without causing delay to agreed completion date. 

1.10.4.15 Contractor shall, transport all materials to site and unload at site / working area 
for inspection and checking. All material handling equipment required shall be 
arranged by the contractor. 

1.10.4.16 Contractor shall retain all T&P / Testing instrument / Material handling 
equipment’s etc. at site as per advice of BHEL engineer and same shall be taken 
out from site only after getting the clearances from engineer in charge. 

1.10.4.17 The contractor at his cost shall arrange necessary security measures for 
adequate protection of his machinery, equipment, tools, materials etc. BHEL 
shall not be responsible for any loss or damage to the contractor’s construction 
equipment and materials. The contractor may consult the Engineer-in-Charge on 
the arrangements made for general site security for protection of his machinery 
equipment tools etc. 

1.10.4.18 The Contractor may have to execute work in such a place and condition where 
other agencies also will be under such circumstances. However, completion time 
for construction, agreed will be subject to the condition that contractor’s work is 
not hampered by the agencies. 

1.10.4.19 Contractor has to work in close co-ordination with other agency at site. BHEL 
engineer will co-ordinate area clearance. In a project of such magnitude, it is 
possible that the area clearance may be less / more at a particular given time. 
Activities and Construction program have to be planned in such a way that the 
milestones are achieved as per schedule/ plans. Contractor shall arrange & 
augment the resources accordingly. 

1.10.4.20 The contractor must obtain the signature and permission of the security 
personnel of the customer / BHEL for bringing any of their materials inside the 
site premises. Without the Entry Gate Pass these materials will not be allowed 
to be taken outside. Surplus materials including steel item brought at site by the 
contractors with proper documentation and Gate pass, shall be allowed to taken 
out of the project premises after completion of relevant works, on certification by 
BHEL in charge. 

1.10.4.21 Contractor shall remove all scrap materials periodically generated from his 
working area and collect the same at one place earmarked for the same. Load 
of scraps is to be shifted to a place earmarked by BHEL. Failure to collect the 
scrap is likely to lead to accidents and as such BHEL reserves the right to collect 
and remove the scrap at contractor's risk and cost if there is any failure on the 
part of contractor in this respect. 

1.10.4.22 The contractor shall ensure that his premises are always kept clean and tidy to 
the extent possible. Any untidiness noted on the part of the contractor shall be 
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brought to the attention of the contractor’s site representative who shall take 
immediate action to clean the surroundings to the satisfaction of the Engineer-
in-Charge. 

1.10.4.23 The contractor is strictly prohibited from using BHEL’s regular components like 
angles, channels, beams, plates, pipe / tubes, and handrails etc. for any 
temporary supporting or scaffolding works. Contractor shall arrange himself all 
such materials. In case of such misuse of BHEL materials, a sum as determined 
by BHEL engineer will be recovered from the contractor’s bill. The decision of 
BHEL engineer is final and binding on the contractor. 

1.10.4.24 No member of the already erected structure / buildings, other component and 
auxiliaries should be removed / modified without specific approval of BHEL 
engineer. 

1.10.4.25 Contractors shall ensure that all their Staff / Employees are exposed to periodical 
training programme conducted by qualified agencies/ personnel on latest ISO 
9001 Standards. 

1.10.4.26 Sometimes, it may be required to re-schedule the activities to enable other 
agencies to commence/ continue the work so as to keep the overall project 
schedule. 

1.10.4.27 The terminal points decided by BHEL are final and binding on the contractor for 
deciding the scope of work and effecting the payment for the work done up to 
the terminals. 

1.10.4.28 Crane operators deployed by the contractor shall be tested by BHEL before he 
is allowed to operate the cranes. 

1.10.4.29 On Completion of work, all the temporary buildings, structures, pipe lines, cable 
etc. shall be dismantled and leveled and debris shall be removed as per 
instruction of BHEL by the contractor at his cost. In the event of his failure to do 
so, the expenditure towards clearance of the same will be recovered from the 
contractor. The decision of BHEL Engineer in this regard is final. 

1.10.4.30 It is the responsibility of the contractor to do the checking, testing etc. if 
necessary, repeatedly to satisfy BHEL Engineer with all the necessary tools and 
tackles, manpower etc. without any extra cost. The testing will be completed only 
when jointly certified so, by the BHEL Engineer. 

1.10.4.31 If any item not covered but requires being executed, same shall be carried out 
by the contractor. Equivalent or proportional unit rate shall be considered 
wherever possible from the BOQ. The rates quoted by the contractor shall be 
uniform as far as possible for similar items appearing in rate schedule. 

1.10.4.32 The contractor’s work shall not hinder other work, either underground or over 
ground, such as electrical, phone lines, water or sewage lines, etc. In areas of 
overlap, the contractor shall work in coordination with other related contractors. 
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Any damage by the landscape contractor’s team to such utilities will be penalized 
and contractor shall be responsible for cost for such damages. 

1.10.4.33 The contractor will be responsible for the safe custody and proper accounting of 
all materials in connection with the work. If the contractor has drawn materials in 
excess of design requirements, recoveries will be effected for such excess 
drawls at the rate prescribed by manufacturing units. 

1.10.4.34 Contractor has to clear the front, expeditiously and promptly as instructed by 
BHEL Engineer for other agencies, like Boiler, piping, Turbine, Generator 
erection, Cabling, instrumentation, insulation etc., to commence their work from 
/ on the equipments coming under this scope. 

1.10.4.35 For the purpose of planning, contractor shall furnish the estimated requirement 
of power (month wise) for execution of work in terms of maximum KW demand. 

1.10.4.36 RECORDS TO BE MAINTAINED AT SITE: 
The under mentioned Records/ Log-books/ Registers applicable to be 
maintained. 
I. Hindrance Register. 
II. Site Order Book. 

III. Test Check of measurements. 
IV. Records of disposal of soil/ rock generated during and after the work 

completion.  

1.10.4.37 SITE INSPECTION  
1.10.4.37.1 The Owner/employer or his authorized agents may inspect various stages of 

work during the currency of the contract awarded to him. The contractor shall 
make necessary arrangements for such inspection and carry out the 
rectification pointed out by the Owner or his authorized agents without any 
extra cost to the Owner or his authorized agents. No cost whatsoever such 
duplication of inspection of work be entertained. 

1.10.4.37.2 BHEL / Owner will have full power and authority to inspect the works at any 
time, either on the site or at the contractor’s premises. The contractor shall 
arrange every facility and assistance to carry out such inspection. On no 
account will the contractor be allowed to proceed with work of any type unless 
such work has been inspected and entries are made in the site inspection 
register by Owner / BHEL. 

1.10.4.37.3 The contractor shall maintain at site a joint protocol for recording actual 
measurement of work carried out at site, inspection and witnessing of various 
tests conducted by the contractor. 

1.10.4.37.4 Field Quality Assurance (FQA) Formats:- 
It is the responsibility of the contractor to collect and fill up the relevant FQA 
log sheets of BHEL and present the same to BHEL after carrying out the 
necessary checks as per the log sheets and obtaining the signature of BHEL 
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and Owner as token of their acceptance. Payment to the contractor will be 
inked with the submission of these FQA log sheets. 

1.10.4.37.5 Site testing wherever required shall be carried out for all items / materials 
installed by the contractor to ensure proper installation and functioning in 
accordance with drawings, specifications and manufacturer's 
recommendations. 

1.10.4.37.6 Contractor shall, transport all materials to site and unload at site / working 
area for inspection and checking. All material handling equipment required 
shall be arranged by the contractor  

1.10.4.38 DOCUMENTATION 
1.10.4.38.1The following information shall be furnished by the bidder within two weeks of 

award of contract for purchaser’s approval 
a) Bar chart covering planned activities at site 
b) Detailed organization chart 
c) Details of T&P available with contractors with documents proofs. 

1.10.4.38.2The following information shall be furnished by the bidder after testing and 
inspection: Test certificates of various tests conducted at site. All inspection and 
test certificates shall be signed by BHEL representative also.  
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VOLUME-IA PART–I CHAPTER–XI 
PROGRESS OF WORK 

The scope of the work will comprise of following but not limited to the following: 

PROGRESS AND MONITORING OF WORK 
1.11.1 Refer forms F -14 and F-15 furnished in Volume IA, Part II, Chapters 8 & 9 as 

well as to forms F-16- F-18 of volume I D (Forms & Procedure) of volume -I Book-
II. Plan and review will be done as per the formats. 

1.11.2 Contractor is required to draw mutually agreed monthly construction programs in 
consultation with BHEL well in advance monthly as per the Form-14. Contractor 
shall ensure achievement of agreed program and shall also timely arrange 
additional resources considered necessary at no extra cost to BHEL. Progress 
review meetings will be held at site during which actual progress during the week 
vis-a-vis scheduled program shall be discussed for actions to be taken for 
achieving targets. Contractor shall also present the program for subsequent 
week. The contractor shall constantly update / revise his work program to meet 
the overall requirement. All quality problems shall also be discussed during 
above review meetings. Necessary preventive and corrective action shall be 
discussed and decided upon in such review meetings and shall be implemented 
by the contractor in time bound manner so as to eliminate the cause of 
nonconformities 

1.11.3 The contractor shall submit daily, weekly and monthly progress reports, 
manpower reports, materials reports, consumables (gases / electrodes / ferules 
/ lugs) report, T&Ps availability report and other reports as per Performa 
considered necessary by the Site Engineer as per the BHEL formats.  

1.11.4 The contractor shall submit weekly / fortnightly / monthly statement report 
regarding consumption of all consumables for cost analysis purposes. 

1.11.5 The monthly report as a booklet shall be submitted at the end of every month 
and shall contain the following details: - 

a. Progress photographs in colour. 

b. Construction progress in terms of quantity, CUM, etc., completed as 
relevant to the respective work areas against planned.  

c. Site Organization chart of engineers & supervisors as at the end of the 
month with further mobilization plan  

d. Category- wise man hours engaged during the previous month under 
the categories like fitters, electricians, welders, riggers, khalasis, 
grinder-men, gas-cutters, crane operators, store keepers, lab 
technicians, helpers, security etc. Data will be spilt up under the work 
area . 

e. Consumables report giving consumption of all types of gases and 
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electrodes during the previous month. 

f. Availability report of cranes/T&Ps 

g. Safety implementation report in the format  

h. Pending material and any other inputs required from BHEL for activities 
planned during the subsequent month.  

1.11.6 The manpower reports shall clearly indicate the manpower deployed, category 
wise specifying also the activities in which they are engaged. 

1.11.7 During the course of construction, if the progress is found unsatisfactory, or if the 
target dates fixed from time to time for every milestone are to be advanced, or in 
the opinion of BHEL, if it is found that the skilled workmen like fitters, operators, 
technicians etc employed are not sufficient BHEL will induct required additional 
workmen to improve the progress and recover all charges incurred on this 
account including all expenses together with BHEL overheads from contractor’s 
bills. 

1.11.8 It is the responsibility of the contractor to provide all relevant information on a 
regular basis regarding construction progress, labour availability, equipment 
deployment, testing, etc. 

1.11.9 The progress reports shall indicate the progress achieved against plan, 
indicating reasons for delays, if any. The report shall also give remedial actions 
which the contractor intends to make good the slippage or lost time so that further 
works can proceed as per the original plan the slippages do not accumulate and 
affect the overall programme. 

1.11.10 The contractor to reflect actual progress achieved during the month and will be 
submitted to BHEL, so that slippages can be observed and necessary action 
taken in order to ensure that the situation does not get out of control will update 
the construction schedule forming part of this contract each month. 
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VOLUME-IA      PART-II     CHAPTER-1 

CORRECTIONS / REVISIONS IN SPECIAL CONDITIONS OF CONTRACT, 
GENERAL CONDITIONS OF CONTRACT AND FORMS & PROCEDURES 

Sl.No.: 1 

Clause 4.1.11 of SCC is deleted. 

Sl. No.: 2  

OCCUPATIONAL HEALTH, SAFETY & ENVIRONMENT MANAGEMENT/ QUALITY 
ASSURANCE PROGRAMME 

The following clauses in Occupational Health, Safety & Environment Management / 
Quality Assurance Programme published in Chapter-IX of Special Conditions of Contract 
(Volume I Book-II) is revised as under. 

Chapter IX Clause 9.1 is modified as below: 

Contractor will comply with HSE (Health, Safety & Environment) requirements of BHEL 
as per the “HSE Plan for Site Operations by Subcontractor” (Document No. HSEP: 14 
Rev 01) enclosed. 

Chapter IX Clause 9.1.1 to 9.1.25 stands deleted. 

Chapter IX Clause 9.2 to 9.62 stands deleted. 

Sl No.: 3 
Clause No. 10.5 on RA Bill Payments, in Special Conditions of Contract (SCC), 
Volume- IB, Book- II, is revised as under: 

The payment for running bills will normally be released within 30 days of submission of 
running bill complete in all respects with all documents. It is the responsibility of the 
contractor to make his own arrangements for making timely payments towards labour 
wages, statutory payments, outstanding dues etc., and other dues in the meanwhile. 

Sl No.: 4 

The following clause is added under clause 1.10 Security Deposit in General 
Conditions of Contract (Volume I Book II): 

1.10.8 Bidder agrees to submit security deposit required for execution of the contract within 

the time period mentioned. In case of delay in submission of security deposit, 

enhanced security deposit which would include interest (Base rate of SBI + 6%) for 

the delayed period, shall be submitted by the bidder. Further, if security deposit is 

not submitted till such time the first bill becomes due, the amount of security deposit 

due shall be recovered as per terms defined in NIT / contract, from the bills along 

with due interest 
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Sl. No.: 5 
The OVERRUN COMPENSATION (ORC) clause 2.12 published in General Conditions 

of Contract (Volume I Book II) is revised as under. 

2.12 OVERRUN COMPENSATION  

Void. (Explanation: Over Run Compensation is not applicable for this tender.) 

Sl. No.: 6    

The PRICE VARIATION COMPENSATION (PVC) clause 2.17 published in General 
Conditions of Contract (Volume IC Book-II) is revised as under. 
2.17 PRICE VARIATION COMPENSATION  

Void. (Explanation: Price Variation Compensation is not applicable for this tender.) 

Sl No: 7 

Procedure 2.3 that forms the part of Forms and Procedures is published as Chapter 11 in 
Volume IA Part II of this booklet (Volume-I Book-I). 

Sl. No.: 9  
Existing format on Monthly Plan Review with Contractor, as available in Form No F-14 of 
Volume ID Forms and procedure stands Deleted. Form No.- F-14 (Rev 01) is enclosed. 

Sl No.: 10 
Existing format on Monthly Performance Evaluation of Contractor, as available in Form No 
F-15 of Volume ID Forms and procedure stands Deleted. Form No.- F-15 (Rev 03) is 
enclosed. 

Sl. No.: 11 
The chapter Reverse auction procedure published in ‘Forms and Procedures’ of Volume I 
Book-II stands deleted. (Explanation: Reverse auction is not applicable for this Tender).  

Sl. No.: 12  
Existing format on BANK GUARANTEE FOR SECURITY DEPOSIT as available in Form 
No F-11 (Rev 00) of Volume ID Forms and Procedure stands deleted. Refer Proforma of 
Bank Guarantee (in lieu of Security Deposit)- Form WAM 22 provided as Chapter 10 in 
Volume IA Part II. 

Sl No.: 13 
Existing format for Integrity Pact, as available in Volume ID Forms and procedure stands 
Deleted. Revised Format is enclosed in NIT. 

Sl No.: 14 
Existing format on No Deviation Certificate, as available in Form No F-03 of Volume ID 
Forms and procedure stands Deleted. Revised Format is enclosed at Chapter 6 in Volume 
IA Part II. 
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Sl No.: 15 
Clause 2.14.1 on Quantity Variation in General Conditions of Contract (GCC), Volume-
IC, Book- II is revised as under: 

2.14.1  The quantities given in the contract are tentative and may change to any extent 
(both in plus side and minus side). The derived item rates for individual items shall 
remain firm irrespective of any variations in the individual quantities. No 
compensation becomes payable in case the variation of the final executed contract 
value is within the limit of Minus (-) 30% of awarded contract value. 

Sl No.: 16 
The EARNEST MONEY DEPOSIT clause 1.9 published in General Conditions of 
Contract (Volume IC Book-II) is revised as under. 
1.9 EARNEST MONEY DEPOSIT   

Void. (Explanation: Earnest Money Deposit is not applicable for this tender. Bidders 
to submit the Bid Security Declaration as per format provided in Annexure-12 to Notice 
Inviting Tender(NIT).) 
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VOLUME-IA   PART – II 
CHAPTERS 2 to 11 

Chapter 2 to 11 in next 329 pages as below 
2 General Technical Specifications  Chapter-2 167 

3 Bore log data Chapter-3 39 

4 Drawings Chapter-4 03 

5 Technical Specification For Labour Colony 
( Specification No.: PS-SR-PMX-CVL LABCOL/02) 

Chapter-5 10 

6 No Deviation Certificate (Rev. 01) Chapter-6 01 

7 “HSE Plan for Site Operations by Subcontractor” 
(Document No. HSEP: 14 Rev01) 

Chapter-7 82 

8 Format for Form no.: F-14 (Rev 01); Monthly Plan and 
Review with Contractors 

Chapter-8 05 

9 Format for Form no.: F-15 (Rev 03); Monthly 
Performance  Evaluation of contractor 

Chapter-9 08 

10 Pro forma for Bank Guarantee (in lieu of  Security 
Deposit) 

Chapter-10 03 

11 Procedure 2.3-Procedure For Conduct Of Conciliation 
Proceedings 

Chapter-11 11 
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VOLUME : VII-C 

SECTION-I

TECHNICAL SPECIFICATION 
FOR

LAND SURVEY AND ESTABLISHING REFERENCE GRIDS 
AND BENCH MARK PILLARS 

1.0 SCOPE

 This specification is intended to cover topographical surveys and preparation 
of plans (maps) showing all permanent features including buildings, large 
trees, pucca & kutchha nullas, ditches, (with or without water), nearby roads / 
approaches, railway track, culverts, overhead transmission & communication 
lines, ridges, boundary wall, fencing, demarcation line etc. of the project area 
as well as sectional views of the drains, ditches, creek, culverts and similar 
items (with all dimensions and invert levels). Carrying of the Bench Mark 
(existing reference BM outside the project area) to project site by levelling, 
establishing bench marks and grids in the field, spot level survey at specified 
intervals and on change points, contouring, constructing and fixing of bench 
mark pillars & grid pillars in the field, clearing of jungles & debris and cutting of 
trees (to the minimum extent as required for the work and as per instruction of 
the Owner) etc. shall also form a part of the scope of work.  In addition, the 
true north, magnetic north and the angle between the grid lines (established at 
site) and the true north or magnetic north shall be indicated in all drawings. 

 It may also be necessary to interconnect the existing grid lines (with measured 
angles and distances) and level references as well as a few permanent 
buildings and permanent roads adjacent / near the specified project site area 
during the proposed survey work and thus incorporate the same in the survey 
plans / maps. 

 The drawing no 13A06-DWG-M-001 (Plot Plan) gives location of the project 
and an indication of the project area to be surveyed. These drawings are 
preliminary and do not cover the entire scope of work. These may be modified, 
survey area increased / decreased, and any new drawing may be given before 
award of the Work or during execution of the work (keeping sufficient time for 
field survey work and plotting). 

 Permanent features and levels of a few existing items as given in the above 
drawings shall not be used as reference without verification by actual survey 
with precision instruments by the contractor and plotted in his maps / drawings 
accordingly. 
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The grid pillars and B.M. pillars shall be maintained and checked frequently to 
ensure the correctness of the value of the pillar till the completion of the job 
and handing them over to the Owner. It shall be responsibility of the 
Contractor to check the pillars jointly with Owner / Engineer at the time of final 
handing over of the work to the Owner. 

The tenderers should visit the project site, at his own cost, before quoting 
rates for this tender. No extra claim (in terms of extension of time or revision in 
rates, etc.) shall be entertained at a later date on the ground of insufficient 
knowledge about the site or for lack of clarifications on this specification. 

2.0 GENERAL

2.1 Work to be Provided for by the Contractor 

2.1 Work to be provided by the Contractor, unless specified otherwise, shall 
include but not be limited to the following : 

a) Furnish necessary instruments and all other tools and materials 
including  pegs, marking plates for reference grid and bench mark 
pillars,  construction materials for pillars, labour & skilled surveyors, 
supervision by competent engineers, services, necessary transport, full 
insurance and all other incidental items as may be necessary for on-
time and successful completion of the surveying and mapping work. 

b) Furnish original field & level books, notes taken on special features 
and field drawings with readings & relevant features plotted. 

c) Preparation, thorough checking & cross checking in the field and 
submission of completed survey plans / maps and drawings in 
specified scale incorporating sectional views and details as included 
under Section - 1.0. 

d) Construction and installation of reference grids and bench mark pillars 
at specified locations. 

2.2 Work to be provided for by others 

No work under this specification will be provided by any agency other than the 
Contractor unless specifically mentioned elsewhere in the Contract. 
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2.3 Information to be Submitted by the Tenderer. 

2.3.1 With Tender 

 The tenderer shall indicate in his tender the number of different surveying 
instruments (with make and year of manufacture), skilled & experienced 
surveyors, and competent engineers that will be deployed at the site for this 
work. His experience during last five years in similar survey work shall be 
detailed in the tenderer’s offer which shall also include his present 
commitments. 

2.3.2 After Award 

 The contractor shall inform and satisfy the Engineer regarding deploymet of 
personnel engaged by him for quality work under an agreed time-frame for 
completion of the work under this Contract. 

 He shall also prepare, discuss with Owner / Engineer and submit an agreed 
work programme within seven (7) days of award of the Work and during which 
period he shall also mobilize his instruments, tools, personnel at the project 
site.

 The survey documents shall be submitted to the Owner / Engineer by the 
Contractor progressively during execution of the Work in order to enable him 
to review the work and, if necessary, cross-check at site along with 
Contractor’s surveyor and engineer and point out the deficiencies / 
discrepancies, if any, therein. However, the Contractor shall be still 
responsible for the correctness of the entire work and shall resurvey and replot 
any portion of the Work which may be found to be defective later on. During 
such checking / cross-checking as well as supervision during execution of the 
entire work, the Contractor shall extend all facilities including proper 
instruments, tools, other materials, surveyors & labour, etc. to the Owner / 
Engineer.

 The Contractor shall engage qualified engineers, surveyors, drafting  persons, 
etc. for executing the work under this Contract. 

3.0 INSTRUMENTS AND CONSTRUCTION MATERIALS 

3.1 Instruments 

The entire field surveying shall be done with the combination of transit / optic 
Theodolites (which can read upto 20 seconds or less), Prismatic Compass, 
Precision Levelling Instruments with well-graduated & accurate staff, Chain, 
Measuring Steel Tapes and Plane Table Survey by Clenometer with the help 
of Clenograph Scale, ranging rods, etc. 
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Theodolite should be optically centred and the levels should be tilting type. 
Measuring tapes shall be used with calibrated tension. The calibration charts 
for the instruments shall be submitted before the start of the Work. 

High quality surveying instruments (particularly, theodolites & levels) of 
reputed manufacturers shall be deployed for accurate and dependable survey 
work. Electronic instruments, if available with the Contractor, will be preferred. 

3.2 Construction Materials for Reference Grid and Bench Mark Pillars 

Concrete for pillars shall be of mix 1:2:4 (one cement  :  two coarse sand  :  
four 20 mm down stone aggregates).  All the component materials shall be of 
best & acceptable quality and conforming to the provisions of the latest 
version of the Indian Standards. 

Steel plates for engraving B.M. value and reference grids shall be of mild 
steel, conforming to IS  :  2062. 

4.0 EXECUTION

4.1 Permanent  Adjustments 

All permanent adjustments of the instruments shall be made before starting 
the work, to the satisfaction of the Owner / Engineer. 

4.2 Contour Intervals and Scale of Drawings 

4.2.1 Contour Intervals 

For contouring, spot levels shall be taken at 10 m horizontal intervals or less in 
both directions to establish the contours at 300 mm  intervals for nearly flat 
terrains and at 0.5 m to 1.0 m intervals for undulating hilly terrains, as per 
schedule of items and direction of the Owner / Engineer. 

4.2.2 Scale of Drawings 

Depending upon the area to be covered, survey maps shall be prepared in the 
scale of 1 : 500 or 1 : 1000, as indicated in Schedule of Items, and all 
permanent features (as indicated under Section - 1.0), grid pillars, bench mark 
pillars, reference grid and bench mark pillars, contours  (as specified in 4.2.1  
above)  etc. shall be plotted. 

Sectional views of the drains, ditches, culverts, roads, etc., however, can be 
prepared in a scale suitable for furnishing all pertinent dimensions, levels and 
information, and in a separate drawing sheet. 
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4.3 Submission of Drawings and Documents 

 The following documents shall submitted to the Owner / Engineer  : 

4.3.1 Original field and level books and notes taken on special features, plus a 
photo-copy each of the above documents. 

4.3.2 Field drawings with readings and relevant features and sectional views plotted 
- three (3) copies for review by Owner / Engineer.  (One copy will be returned 
to the Contractor with comments, if any). 

4.3.3 Original and one (1) copy of the above field drawings (item 4.3.2 above) after 
field verification of the comments and incorporating the corrected features. 

4.3.4 Original tracing and four (4) prints of the final survey maps and drawings 
showing other details, all prepared in ink and in clear legible form. Format of 
and title block on the drawing / map shall be as per direction of Owner / 
Engineer.

4.4 Time of Completion 

 Time shall be deemed to be the essence of the Contract. The entire survey 
work including submission of the final survey maps and drawings as well as 
other documents (ref. : 4.3 above) shall  be completed within a period of 
weeks / months in the following manner  : 

 a) Mobilisation and firming up time 
schedule and survey groups... :    1    week 

 b) Completion of field survey work and 
submission of three (3) copies of the 
field drawings and a photo-copy of 
the field & level books and the field 
notes, etc. (Items 4.3.1 & 4.3.2 
above).  :     6    weeks 

 c) Submission of the final survey maps 
& drawings and other documents 
(item 4.3.1, 4.3.3 & 4.3.4  above). :     2    weeks 

 Construction and installation of grid and bench marks pillars,  however, are to 
be subsequently completed within   2 weeks of the clearance from Owner / 
Engineer.

 If the Owner / Engineer feels that the progress of the work is not satisfactory, 
he shall notify the Contractor to take necessary measures to complete the 
Work on time. If the Contractor fails to comply with the Owner’s directive or 
fails to complete the Work on time, Owner will be at liberty to get the Work 
done by any other agency and forfeit the amount related to unfinished works 
and the Earnest Money / Security Deposit of the Contractor. 
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4.5 Security Rules and Statutory Regulations 

 The Contractor shall strictly follow at site all security rules and regulations 
enforced by Owner from time to time regarding movement of materials, 
equipment / instrument, personnel to and from site, issue of identity cards, 
badges, control of entry and all similar matters. 

 The Contractor, his employees and agents shall not disclose any information 
or drawings prepared by him or furnished to him by the Owner / Engineer. 

 He shall also follow all safety rules and regulations and shall take sufficient 
measures to adhere to the same. 

 The Contractor shall conform in all respects with the provisions of any statute, 
ordinance law, rules, regulations, by-laws of Central, State, Local or other duly 
constituted Authority. The Contractor shall give all notices and fees to be given 
or paid. 

 In respect of labour, the Contractor shall comply with all rules framed by the 
Government for the protection of health, wages, welfare and safety of the 
workers. The Contractor shall be responsible for effective insurance under the 
Indian Workman’s Compensation Act., Third Party Liability Insurance, etc. in 
accordance with the Indian Law and Regulation at his own cost. 

 In fine, the Contractor shall keep the Owner and Engineer indemnified against 
all penalties and liabilities of every kind. 

5.0 TECHNICAL  SPECIFICATIONS 

5.1 Establishing of Bench Marks 

 At least two permanent bench marks at each site at approved locations shall 
be established from the existing bench marks. While carrying the bench mark, 
levels shall be established on permanent objects as directed by the Engineer. 
Levelling survey shall be done in the forward and reverse direction and the 

closing error should not be more than � 05 mm. 

5.2 Establishing of Grid Pillars 

 Permanent grid pillars shall be established in either direction at every 100 m 
intervals or as directed.  *One reference pillar and one reference grid direction 
shall be provided by the Owner. For carrying reference pillars, additional 
station points shall be established for traversing or triangulation as directed by 
the Engineer. The closing error for any closed traverse shall not exceed the 
specified limits as per clause 5.6. The maximum tolerance for any grid location 

shall be � 1 mm. Generally for all angular measurements, transit of theodolite 
shall be done. Measurement shall be verified by cross-checking the diagonal 
angle as directed by the Engineer. For observing bearing from magnetic north, 
care should be taken that no magnetic substance to influence the bearing 
reading is there. The magnetic north should also be periodically verified. 



Telangana State Power Generation Corporation Ltd EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 

DEVELOPMENT CONSULTANTS VII-C/S-I : 7 
(PCA.CD-005.e-PCT-TS-K-02-2014-15-VII-C_SEC1_KTPS.DOC) 

 Reference shall be taken from the existing permanent objects identifying from 
the Cadestal map for establishing the new grid line and shall be related to true 
north line where grids are not existing. 

5.3 Reference Grid Pillars and Bench Marks 

 All reference grid pillars and permanent bench marks shall be 900 mm x 200 
mm x 200 mm cement-concrete pillars with 150 mm projecting above ground. 
150 mm square x 12 mm thick steel plates (with two L-shaped 20 cm long 
M.S. lugs welded to the plate) or 6 mm thick aluminium plates with bolts shall 
be embedded or bolted on top of the pillars. Grid points & lines shall be 
accurately punched on the plates as also the numerical values of grid lines 
and levels. Grid lines and levels as required shall be painted. 

5.4 Topographical Surveying and Mapping 

 Positions, both in plan and elevation, of all natural and artificial features of the 
area in question (including permanent objects) are to be established and 
subsequently delineating them on survey maps by means of conventional 
symbols (preferably those of Survey of India maps). Necessary levelling  work 
of the project area shall be combined with methods of establishing horizontal 
location so that location and sketching of contours for the area can be done at 
specified intervals and in specified scales on maps. Rock outcrops, springs / 
falls  (if any)  and other unusual ground formations / conditions shall be noted 
and locations plotted on the maps. 

 The field work shall be done in the following steps : 

 a) Establishing horizontal and vertical controls and locating reference 
grids and bench marks in the area. 

 b) Levelling and plotting contours. 

 c) Surveying and locating the natural, artificial and permanent features in 
details as described earlier. 

 d) Taking of longitudinal and cross-sections of the corridors for pipe line 
and road / rail and drains, ditches, water bodies, culverts, etc. 

 All survey work shall be related with true north and true north shall be 
established at site beforehand. 
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5.5 Traversing and Ground Controls 

Triangulation or Traversing or a combination of the two methods shall be 
adopted for the purpose of establishing horizontal controls, in order to 
determine the exact relationships between various existing points / features on 
ground, so that surveys required under the present scope of work and in future 
may be correlated and tied together. 

Before commencement of work, the plan showing base lines and the grid lines 
and their spacings shall be got approved by the Owner / Engineer at site. First, 
a traverse covering the entire survey area shall be established with reference 
to a permanent object / reference grid pillar already existing at Site (as 
instructed by the Owner / Engineer). 

 The closing error in traverse (primary / secondary) shall not exceed one in 

three thousand in terms of length or, L �N second (total) in angular 
measurement, whichever is less. (Where,  L  =  the least count of the 
instrument and N = the number of stations). 

5.6 Contouring

 Spot level surveying at specified intervals shall be adopted for contouring the 
area, so that accurate contouring can be done. At places of sharp curvature or 
abrupt changes in direction and elevation, points selected shall be close to 
represent the actual ground configuration. 

 Levelling operation shall always start on a control station / nearby bench mark 
and end on the same. 

5.7 Route  Survey 

 Route Survey shall be conducted along a narrow strip / belt of the terrain 
selected after field reconnaissance or as directed by Owner / Engineer at Site. 
Topographical survey for existing storm drainage lines as well as for routing 
pipe lines, transportation and communication lines, etc. shall be conducted. 
Longitudinal profiles as well as cross-sections shall be taken at 50 m intervals 
or less in nearly flat / undulating terrains and at 20 m intervals in hilly terrains, 
as per direction of the owner / Engineer. All cross-sections shall be with 
reference to centre line of corridor showing levels at every 2 - 5 metre intervals 
and all breaks in the profile. The width of strip / corridor shall be as specified in 
the drawing or as directed by Owner / Engineer. 
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6.0 RATES

 The rates for the items of land survey and establishing reference grids and 
bench mark pillars shall include the cost of materials consumed in this work or 
incidental to it, the cost of instruments, tools and plants, labour, supervision, 
transport, installation, taxes, insurance, royalties and revenue expenses, 
security and safety measures, approaches, power, fuel, services, preliminary 
and enabling works, camps, stores, water, etc. and overheads & profits 
complete. In case no specific item is provided in the schedule to cover any 
particular item of work, it is implied that the contractor will include the cost of 
executing such work in the rates quoted for connected items in the schedule. 

7.0 METHOD OF MEASUREMENT 

 Unless specified otherwise in the schedule of items, the measurement of items 
shall be done as follows   : 

7.1.0 Carrying and Establishment of Bench Mark  (B.M.)  

Carrying of the bench mark from nearby available permanent B.M. to site (at 
boundary point) shall be measured in running kilometre along the route of 
survey passing over all kinds of ground conditions which includes levelling, 
establishing bench marks, complete as per specification. Supply and 
installation of B.M.  pillars shall be measured separately. 

7.2.0 Topographic Survey 

Areas of topographic survey shall be measured in Hectare which includes 
surveying and plotting of topographic features, physical features of all objects, 
areas of shallow water bodies, pucca & kutcha nallas, ditches, nearby roads / 
approaches, railway tracks, culverts, overhead transmission & communication 
lines and supports, ridges, etc., levelling and establishing grid lines complete 
as  per specification. Supply and installation of grid pillars shall be measured 
separately.

7.3.0 Route  Survey 

 Area of route survey shall be measured in Hectare for the specified corridor 
width of land which includes surveying and plotting of topographic features, 
physical features of all objects, pucca & kutcha nallas, ditches (with or without 
water), roads / approaches, railway tracks, overhead transmission & 
communication lines, and supports, ridges, etc., levelling and establishing  grid 
lines complete as per  specification. Supply and installation of grid pillars shall 
be measured seperately. 

7.4.0 Bench Mark Pillars and Grid Pillars 

 Pillars shall be measured in number as per specification and schedule of 
items.
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VOLUME : IIG/3 

SECTION-II

TECHNICAL  SPECIFICATION 
FOR

GEO TECHNICAL INVESTIGATION 

1.00.00 SCOPE

 This specification covers the complete soil exploration work including carrying 
out field tests and laboratory tests to evaluate static as well as dynamic 
parameters of soil/rock and preparation of detailed report including the 
recommendations regarding founding level, type of foundation for different 
kinds of structures/machines and methods of deep excavation. 

2.00.00 GENERAL

 The contractor shall perform all work under the purview of this specification 
along with all incidentals and related work including setting out, staging, 
approach to test locations, contractor's office, stores and protection of 
adjacent buildings, structures or services / facilities. No separate payments 
shall be made on such accounts. The tenderer should therefore take into 
account all such relevant items while quoting his unit rates against the 
schedule of items. 

2.01.00 Work to be provided for the contractor

 The work to be provided by the contractor, unless specified otherwise shall 
include but not be limited to the following. 

 a) Furnish necessary plant and equipment, tools and tackles, 
instruments, necessary power, fuel, water, labour, supervisions by 
qualified and experienced engineers and supervisors specialised in 
the type of investigation, transport of materials, men and equipment 
etc., services, full insurance and all other incidental items as may be 
necessary for entime and successful completion of the work as per 
tender terms, drawings, specifications and instruction of the owner / 
engineer.

 b) Locate in the field and in layout drawing all boreholes and other field 
investigation items. 

 c) Furnish progressively and periodically field bore logs, investigation 
observations, test results with relevant data  and features in triplicate. 
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 d) Prepare and submit draft (in duplicate) and final (after incorporating 
comments, if any) sub soil investigation report as per specification, 
schedule of items and instructions of the owner / his engineer. 

2.02.00 Work to be provided by others

 No work under this specification will be provided by any agency other than the 
contractor unless specifically mentioned elsewhere in the contract. 

2.03.00 Location and Levels

 Location of all boreholes and field test points and levels of the existing ground 
at such locations shall be established by the contractor at his own cost from 
two reference grids and one bench mark given by the owner/ his engineer 
and these shall be subsequently plotted in the layout plan, bore logs and 
other relevant field test data sheets / tables to be incorporated in the report by 
the contractor. 

 Making bench mark pillar ( s )  and reference line pillers (whatever are 
required for the work) and maintaining them upto the completion of the work 
shall be the responsibility of the  contractor at no extra cost by the owner, 

2.04.00 Codes and Standards

The following is the general list of IS Codes to be used for the soil 
investigation work and preparation of report.  In all cases latest revision along 
with amendments, if any, shall be referred to. 

IS:1498  -  Classification and identification of soils for General 
Engineering purposes. 

IS:1888  -  Method of load tests on soils 

IS:1892  -  Subsurface investigation for foundation 

IS:1904  -  Structural safety of buildings : shallow foundations 

IS:2131  -  Method for standard penetration test for soils 

IS:2132  -  Code of Practice for thin walled tube sampling of soils 

IS:2720  -  Methods of tests for soils 

IS:2809  -  Glossary of terms and symbols relating to Soil 
Engineering. 

IS:2810  -  Glossary of terms relating to soil dynamics 
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IS:3025  -  Methods of sampling and testing for water used in 
industry

IS:3043  -  Code of Practice for earthing 

IS:4078  -  Indexing and storage of drill cores 

IS:4434  - Code of Practice for insitu vane shear test for soils 

          IS:4453  -  Code of Practice for exploration by pits, trenches, drifts 
and shafts 

IS:4464  -  Presentation of drilling information and core   
description in foundation investigation 

IS:4968  -  Dynamic Cone Penetration Test. 
 (Part-II) 

      IS:4968  -  Static Cone Penetration Test. 
          (Part-III) 

IS:5249  -  Method of test for determination of dynamic properties 
of soil. 

IS:5313  -  Guide for core drilling observations 

IS:5529  - In situ permeability tests - tests in over-burden 
 (Part I)

IS:5529  -  In situ permeability tests - tests in bed rock 
(Part II) 

IS:6403  -  Determination of allowable bearing pressure on   
shallow foundations. 

IS:6926  -  Diamond core drilling for site investigation for river 
valley projects. 

IS:6935  -  Method of determination of water level in boreholes 

IS:7746  -  In situ shear test on rock 

IS:8009  -  Calculation of settlement of foundations - 

(Part-I)  Shallow foundations subjected to symmetrical static 
vertical loads 

(Part-II)      Deep foundations subjected to symmetrical static 
vertical loading. 
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IS:8763  -  Guide for undisturbed sampling of sands 

          IS:8764  -  Method for determination of point load strength index of 
rocks

IS:9143  -  Method for the determination of unconfined 
compressive strength of rock materials 

IS:9179  -  Method for preparation of rock specimen for laboratory 
testing

IS:9214  -  Method of determination of modulus of subgrade 
reaction (k-value) of soils in field 

IS:9221    -  Method for determination of modulus of elasticity and 
poisson's ratio of rock materials in uniaxial 
compression. 

IS:9259    -   Liquid limit apparatus for soils 

          IS:9640    -   Specification for split spoon sampler 

IS:10108  -   Sampling of soils by thin wall samples with stationary 
piston

          IS:10589  -   Equipment for subsurface   sounding of soils  

          IS:10837  -   Specification of moulds for determination of relative 
density and its accessories 

          IS:11229  -   Specification for shear box testing of soils 

           IS:11315  -  Description of discontinuities in rock mass - core 
          (Part II) recovery and rock quality 

3.00.00 SOIL EXPLORATION

3.01.00 Test Boring

Test Boring through different layers of soil shall be carried out by the 
contractor at the locations marked in the drg. no. and/or at such other 
locations as directed by the Engineer in a manner described below. 

Various methods of boring as described in IS:1892 may be adopted.  The 
tenderer shall furnish in his tender the complete details of the equipment and 
the method he proposes to follow.  Minimum diameter of boring shall be 150 
mm.
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During the boring operations if rock strata is not encountered, the boring shall 
be continued upto 30 m depth for two bore holes and upto 20m depth for the 
remaining boreholes unless stated otherwise. Incase rock strata is 
encountered within the above depths, boring operations shall be discontinued 
and drilling operation as enumerated in clause 4.0 below shall be resorted to.  
If the present formation level is above the natural ground with filled-up soil, 
the depth of boring mentioned above shall exclude such filled-up soil. 

The contractor shall describe in detail the equipment and method of boring he 
proposes to use.  In the absence of dry boring equipment, wash boring at the 
discretion of the Engineer may be allowed, but the particular way of cleaning 
the casing by washing has to be approved by the Engineer.  However, if the 
engineer, at any time, feels that the washing process is disturbing the 
samples to be taken, he may stop the work and the contractor shall have no 
claim whatsoever on this score.  If the contractor can, however, improve the 
method to the satisfaction of the Engineer, he may be allowed to resume the 
wash boring work. 

When boring cannot be advanced due to presence of hard material, it should 
be checked whether there is continuous strata of hard material below before 
resorting to drilling methods.  If only a local boulder  is present  it should be 
chopped using  suitable  chopping  bits  and the  detris removed  and normal  
boring continued. 

Ground water level for each bore hole shall be checked during boring 
operation and shall be recorded in bore log.  Sub-soil water samples shall 
also be collected from each borehole and recorded. 

Where possible, completed boreholes shall be capped and a G.I. pipe 
inserted in order to preserve them for future ground water level observation. 
The contractor shall use his own materials for this and the unit rate quoted 
shall be inclusive of the same. These bore holes after completion of 
observation shall

be handed over to the owner in such condition as to enable  future  
observation of ground  water possible. The other boreholes not used for 
observation shall be backfilled by the contractor using sand fill as and when 
directed by the Engineer. 

3.01.00 Stabilization of Boreholes 

Boreholes shall is stabilized, whenever required, against caving of the sides 
of the drill hole and heaving of the bottom of the hole.  especially in cases 
where the hole is carried below the ground water level, by use of drive pipe or 
casing or by means of drilling fluids ( water or mixtures of water and colloidal,  
gel forming thixotropic clays such as betonite ), grouting (in rack) or other 
suitable methods. 
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3.02.00 Open Trial  Pits 

 The location of open trial pits shall be as indicated in approved drawing 
and/or at such other locations as directed by the Engineer.  If the present 
formation level is above the natural ground level with filled-up soil, the depth 
of trial pits shall be upto  a depth of 3.5m below natural ground level or not 
below the ground water  table or as directed by the Engineer.  In no case, the 
depth shall be extended over 5m.  The size of pits shall be 3.0m x 3.0m or as 
directed by the Engineer.  Samples of undisturbed soil shall be obtained 
preferably at every 1.5m or where a change in strata is noticed. 

 The contractor shall provide a suitable access to the bottom of the pits. 
Sampling in trial pits shall be done as directed by the engineer. 

 The contractor shall be paid at contract unit price for each trial pit which will 
include all costs for earthwork in excavation with necessary side slope and 
backfilling and shoring/ sheeting for side protection, if required.  If the pits 
exceed over 3.5m in depth, the contractor shall be paid at unit price for the 
extra depths of excavation. 

 After completion of the test, sampling and visual examination, the pit shall be 
suitably backfilled as directed by the engineer. Unless otherwise specified, 
excavated soil shall be used for this purpose. 

3.03.00 Boring in River Bed

 For carrying out boring in river bed, the barge / boat should be properly 
anchored so that there is no movement of the platform due to waves which 
can cause damage to the drill rods and casing. 

3.04.00 Rock Drilling

 During boring operation, once  rock strata is encountered, the normal method 
of boring operation as described under clause 3.01.00 earlier shall have to be 
stopped and drilling operation will be resorted to for determining depth and 
nature of rock strata, in a manner as described below. 

 Rotary core drilling technique with continuous core recovery should be 
adopted for drilling through rock.  The tenderer shall indicate in his tender the 
type of coring bit he proposes to use.  The behaviour of rock mass is 
governed more significantly by the nature of fractures in the rock then by the 
type and hardness of the material composing the rock itself.  Hence, good 
drilling technique should be adopted to obtain an intact sample truly 
representative of the in-situ material and for achieving highest percentage of 
recovery possible.  Variations in the speed of rotation, the downward pressure 
on the core barrel, the pressure at which the drilling fluid is introduced into the 
hole and the length of hole drilled (run length) prior to removal of the core are 
major items which must be controlled by the driller.  In general, coring should 
be initiated with short runs both because the upper portions of rock masses 
are commonly highly fractured and also because the elevations at which core 
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losses occur can be more accurately determined.  If conditions indicate that it 
is possible, the length of the runs may be determined by the length of the core 
barrel.

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

 During the drilling operation for each bore-hole the contractor shall record the 
rate of sinking of drill rods, ground water table elevations, if any, nature, type 
and sequence of rock drilled.  From the recovered cores the contractor shall 
determine nature of fractures and degree of weathering of rock for each bore 
hole.  The contractor shall also note and record any appreciable loss of 
drilling fluid throughout the entire drilling operations for each bore hole.  The 
contractor shall also determine the percentage recovery ratio and rock quality 
designation from the recovered cores for each stages of core advance and for 
all the bore-holes.  Rock quality designation is defined as the ratio of 
cumulative lengths of intact pieces of core greater than 10 cm to the length of 
core advance. 

 The contractor shall furnish all the information mentioned above fully verified 
and signed by the Engineer at site and submit them in triplicate to the 
Engineer.

 The drilling operation shall be terminated when more than 75% of the core 
recovery is possible.  If core recovery is lower and the nature of rock is 
weathered, drilling must be continued upto 30m for two bore holes and 20m 
for the remaining boreholes below the natural ground level. 

 In addition to the above mentioned points the contractor shall also take into 
consideration the provisions of the latest revisions of the following Codes of 
Practice :

 a) IS:6926  -  Code of practice for diamond core drilling for site 
investigation for river valley projects (optional). 

 b) IS:4078  -  Code of Practice for indexing and storage of drill 
cores.

 c) IS:4464  -  Code of Practice for presentation of drilling 
information and  core description in foundation 
investigation. 
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3.05.00 Adits and Test shafts

 An exploratory adit is a horizontal or near horizontal excavation made by 
mining methods in rock . The term "test shaft"  is used to refer to a vertical 
excavation, generally in rock and to very deep test pits . These are used for 
in- situ examination of the nature   of the rock and its structural features such 
as joints, fractures, faults and shear zones. Adits may also be used for insitu 
tests to determine the modulus of deformation of rock. 

3.06.00 Sampling 

 Bored spoil shall be collected continuously during boring to note any change 
of strata . Samples of undisturbed soil shall be obtained preferably at every 
1.5 m where a change in strata is indicated by the slurry flowing out . In no 
case shall the depth between successive sampling be more than 3.0 m and a 
sample shall be obtained on the average for every 2.0 m depth of boring, 
since it is intended to ascertain the characteristics of the soil at various 
depths. If, however, there is fair uniformity in the characteristics of the soil for 
certain depths the engineer may limit the number of samples stipulated 
above.

3.06.01 Tube Sampling

 For obtaining undisturbed samples in its simplest from, an open drive thin wall 
tube sampler shall be attached to a rod and shall be lowered to the bottom 
after completely cleaning the borehole bottom by washing. The samplers to 
be used should have area ratio less than 13 percent and preferably less than 
10 percent. The head should have check valve and ports to permit easy 
escape of drilling fluid or air from the sample tube as the sample enters it. 

 Sampling will be accomplished by jacking or driving the tube depending on 
the type of soil to be sampled. Upon completion of the sampling operation the 
sampler shall be withdrawn from the borehole and the sample of soil carefully 
taken out. Approximately on inch length of soil is to be removed from each 
end for identification . If there is any surface water on the sample,  this shall 
be wiped off with soaking  paper, all sludge of  cuttings from advancement of 
borehole removed and the sample  immediately packed in an airtight, close 
fitting container marked with respective test bore numbers, elevation at which 
the sample was taken and other relevant information as per IS:1892 . The 
size of soil test samples shall preferably be 65 mm dia x 200 mm high, but not 
less than 50 mm dia. x  150 mm high. 
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 Representative / disturbed samples shall also be taken in different strata for 
visual classification, water content, grain size analysis, Atterberg limits, 
determination of specific gravity and compaction tests. 

3.06.02 Chunk Samples

  In cohesive soils, undisturbed samples of regular shapes shall be collected. 
The samples shall be cut and trimmed to a suitable size (0.3 x 0.3 x 0.3 m). A 
square area (0.35 x 0.35 m) shall be marked at the centre of the levelled 
surface at the bottom of the pit. Without disturbing the soil inside the marked 
area, the soil around this marking shall be carefully removed upto a depth of 
0.35 m. The four vertical faces of the soil block protruding at the centre shall 
be trimmed slowly so that its size reduced to 0.3 x 0.3 m. Wax paper cut to 
suitable size shall be wrapped uniformly and covered with two layers of thin 
cloth over all the 5 exposed surfaces of the soil block and sealed properly 
using molten wax. A firmly constructed wooden box of size 0.35m x 0.35m 
(internal dimensions) with the top and bottom open shall be placed around the 
soil block and held in such a manner that its top edge protrudes just above 
the surface of the block. The space between the soil block and the box shall 
be filled uniformly and tightly with moist saw dust. The top surface shall also 
be covered with saw dust before nailing the wooden lid to cover the box firmly 
taking care that the soil block is not disturbed. The area of contact between 
the bottom portion of the block and the ground shall be reduced slowly by 
removing soil in small quantities using small rods, so that the block can be 
separated from the ground slowly without disturbance. After inverting the 
wooden box along with the soil block, the bottom portion shall be trimmed and 
covered with wax paper, cloth and sealed with molten wax. A wooden lid shall 
be nailed to the box after providing proper saw dust cushion below it. An 
arrow mark shall be made on the vertical face of the wooden box to indicate 
the top surface along with the coordinates and depth of sampling.   

3.06.03 Sampling in rock

Sampling in rock shall be accomplished during the drilling process by 
employing double tube core barrels for continuous core recovery . The drilling 
procedure to be followed should be the one which brings about the highest 
percent recovery and the exact procedure must be determined in the field. 

3.07.00 Record of Boring

Detailed chronological record of drilling and sampling operations shall be 
maintained in the field log and should be submitted to the owner after 
completion of boring work at site. The final log showing pertinent subsurface 
information and results of field and laboratory testing should be submitted 
with the soil  report. 

The field log should contain at least the following information  : 
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a) Reference information like project number, title and location, 
exploration number  and location by coordinates, inclination of the 
boring and if inclined the bearing  or  azimuth  of the dip of  the hole, 
reference level and datum. 

b) Personnel information - name of drilling contractor, driller and 
inspecting engineer. 

c) Equipment data - manufacturer's  name and model designation. 

d) Sampling and coring information : 

  i) General : Sample type and number, sampler dimension, depth 
at start and completion of sampling, length of sample, recovery 
ratio and complete visual description   of each sample in "as 
retrieved" state. 

ii) Drive samplers : weight and height of drop of hammer and 
number of blows for each 150 mm penetration. 

iii) Push samplers : hydraulic pressure and rate of penetration. 

iv) Soil or rock coring : average rotational speed, down-ward 
hydraulic pressure and rate of penetration.   

v) Rock coring : Rock quality designation (R Q D).  

      e) Description of material penetrated but not sampled. 

f) Casing information  - size, depth at which required, length and depth 
of bottom of casing; weight and  height of drop of hammer and number 
of blows  for each 300 mm of  penetration  for  driven  casing, and 
average rotational speed and downward pressure on casing and 
average rate of penetration for  drilled casing.  

g) Seepage pressure test information-depth and duration of test. 

h) Groundwater information - depth to water surface recorded daily and 
continued till water level has stabilized. 

I) Artesian pressure information - depth at which encountered, 
measured head and lime at which each measurement is made. 

j) Elevation of top and bottom of hole and top of rock 

k) Date and time of all operations and delays with reasons. 
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l) Miscellaneous information to aid interpretation of sub-surface 
conditions.

m) Additional pertinent information. 

The final log shall be a condensation of the field log refined on the basis of 
field and laboratory tests. The final log should present a clear, concise and 
accurate picture of subsurface conditions to be utilized by the engineer. 

4.00.00 PENETRATION TESTS

Penetration tests using various types of equipment as specified shall be 
conducted to measure the resistance of soil to penetration. 

4.01.00 Standard Penetration Test

Standard penetration  test (SPT)  shall be carried out in accordance with 
IS:2131 at every  change in  strata   or at 1.5 m  intervals or  as directed  by  
the engineer. The contractor shall record the number of blows for each 150 
mm penetration of the standard split spoon sampler over a depth of 450 mm.  
The number of blows for the first 150 mm of penetration shall not be 
considered in evaluating the penetration resistance. Rammer used for driving 
the sampler rod shall be 65 kg and drops of 750 mm shall be maintained.  
Records of the test including depth at which driving is initiated and the 
number of  blows for each 150 mm penetrating shall be shown in the field log, 
the final log shall indicate the actual SPT value (sum of number of blows for 
last 300 mm of penetration) at appropriate depths. 

4.02.00 Static Cone Penetration Test

The test shall be carried out at locations as shown on the drawing and/or at 
such other locations as directed by the Engineer.  A steel cone with an apex 
angle of 60 deg. and overall base diameter of 35.7 mm giving a 
cross-sectional area of 10 Sq.cm shall be pushed through soil strata through 
a distance in accordance with the design of the equipment and cone 
resistance is noted. Thereafter the cone and the friction jacket with 36 mm 
OD are pushed together for a distance depending upon the design of the 
cone and the friction jacket assembly and combined values of cone and 
friction resistance noted.  The procedure shall be repeated upto the desired 
depth.  Rate of penetration shall be 1 cm/sec. unless otherwise instructed by 
the Engineer.  The test shall be carried out upto a depth of ... m or upto the 
top of rock layer whichever is earlier. 

The driving mechanism shall have a capacity of not less than 10 tonne for the 
mechanically operated equipment. If approved by the Engineer, manually 
operated equipment may be used for shallow depths (Not greater than 10 m) 
in case of soft clay layer. 
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The contractor shall get the dial and pressure gauges calibrated by an 
approved testing laboratory before commencing the actual test and produce 
the test certificates to the Engineer. 

The test shall be carried out in accordance with IS:4968 (Part-III), latest 
edition. Cone resistance and frictional resistance shall be separately provided 
in the report together with a borehole log.   

4.03.00 Dynamic Cone Penetration Test

Dynamic cone penetration test shall be conducted to predict stratification, 
density, bearing capacity etc. of soils. The test shall be conducted by driving a 
standard size cone attached to the bottom of a string of drill rods. The test 
shall be conducted  upto the specified depth or terminated earlier if the 
number of blows exceeds 35 for 100 mm penetration when the cone is driven 
dry and 20 for 100 mm penetration when the cone is penetrated by  
circulating bentoite, in order to avoid damage to the  equipment. 

The  specification for the equipment and accessories for performing this test, 
test procedure , field observations and reporting or results shall conform to 
IS:4968 Part - II . the driving system shall comprise of a 65 kg . drive mass 
having a free fall of 0.75m . The cone shall be of 62.5 mm diameter  provided 
with vents for continuous flow of bentonite slurry through the cane and rods in 
order to avoid friction between the rods and soil. The use of bentonite slurry 
may not be necessary when the investigation required is upto a depth of 6m 
only. On completion of the test, the results shall be presented as a continuous 
record of the number of blows required for every 300 mm penetration of the 
cone into the soil in a suitable chart supplemented by a graphical plot of blow 
count for 300 mm penetration vs. depth. 

5.00.00 GROUND WATER INVESTIGATION

Groundwater investigation shall comprise determination of groundwater levels 
and pressures and permeability of subsurface materials. The effect of tidal 
variations (if applicable for the site) on ground water level shall also be 
observed by noting the water level in boreholes during high and low tide 
periods.

5.01.00 Ground water level observation

The contractor shall make necessary arrangements to prepare the boreholes 
for ground water observation . Completed boreholes should be capped and a 
G.I. pipe inserted in order to preserve them for future ground water 
observation.  These observations will be taken by the contractor during the 
period of investigation . At the end of the site investigation work , these 
boreholes shall be handed over to the owner in such a condition that further 
observations can be taken by the owner for a period of at least a year.  
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Piezometers will have to be installed in boreholes as directed by the owner . 
A piezometer consisting of either a simple standpipe of PVC tubing with a 
slotted end and surrounded by granular filter of plastic fabrics shall be used 
for granular soils or permeable rocks . In impermeable soils, hydraulic 
piezometer consisting of a porous element connected by twin small-bore 
plastic tubing to a remote reading station will be used. 

5.02.00 In-Situ Permeability Test

In-situ permeability test shall be performed in the ... boreholes specified in 
drg. no. and/or at such other locations at specified depths as directed by the 
Engineer for determination of the permeability co-efficient of the soil. The type 
of test shall be either pump-in or pump-out test depending on the sub-soil and 
ground water conditions. Pump- in test shall be conducted whether ground 
water in the borehole exists or not. Pump-out test with piezometer 
installations shall be conducted to obtain data for dewatering purposes when 
ground water is met in the borehole. 

The specification for the equipment required for the test and the procedure of 
testing shall be in accordance with IS:5529, Part-I. The contractor shall 
provide all necessary equipment (diesel operated). When it is required to 
carry out the permeability test for a particular section of the soil strata above 
the ground water table, bentonite slurry shall not be used while boring. 

5.02.01 Pump  - in Test

Pump-in test shall be conducted in the borehole/trial pit by allowing water to 
percolate into the soil. Choice of the method of testing shall depend on the 
soil permeability and prevailing ground water level.  Only clear water shall be 
used for conducting the test. Before conducting the test, the bore hole shall 
be cleaned. Water shall be allowed to percolate through the test section for 
sufficient period of time to saturate the soil before starting the observation.  

 a) Constant Head Method (in borehole)

This test shall be conducted in boreholes where soils have a high 
permeability. Water shall be allowed into the bore hole through a 
metering system ensuring gravity flow at constant head so as to 
maintain a steady water level in the bore hole. A reference mark shall 
be made at a convenient level which can be easily seen in the casing 
pipe to note down the fluctuations of water level. The fluctuations shall 
be counteracted by varying the quantity of water flowing into the bore 
hole. The elevation of water shall be observed at every 5 minute 
interval. When three consecutive readings show constant level of 
water surface above  test depth, diameter of casing pipe, etc. shall  be 
noted and recorded as per the proforma recommended in IS : 5529, 
Part-I, Appendix-A. 
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 b) Falling Head Method (in borehole)

 This method shall be adopted for soils of low permeability and which 
can stand without casing. The test section shall be sealed by the 
bottom of the boreholes and a packer at the top of test section. If the 
test has to be conducted at an intermediate section of pre-bored hole 
then, double packers shall be used. Access to the test section through 
the packer shall be by means of a pipe which shall extend to above 
the ground level. Water shall be filled into the pipe upto the level 
marked just below the top of the pipe and water allowed to drain into 
the test section. The water level in the pipe shall be recorded at 
regular intervals as mentioned in IS : 5529, Part-I, Appendix-B. The 
test shall be repeated till constant records of water level are achieved. 

 c) Percolation test (in trial pit)

 Percolation test shall be conducted in the trial pit in areas where 
effluent is stored / discharged in ground level tanks. The loss of water 
due to percolation into the soil shall be estimated by the soil 
absorption capacity. This test shall be conducted in trial pits as per the 
procedure given in IS : 2470-Part-I, Appendix-A. 

5.02.02 Pump - Out Test

 This test shall be adopted to determine accurate values of permeability of soil 
below water table. Observation pipes of 50 mm dia shall be installed at 
regular intervals along three radial lines extending from the borehole at 120 
degrees to each other. Length of these pipes shall depend on the ground 
level and estimated lowering of the ground water table. The test shall be 
carried out by pumping out the water to a known depth and recording the 
water levels in the observation pipes at regular intervals of time till the water 
level is stabilized. The observations shall be recorded as specified in IS : 
5529, Part-I, Appendix-D. 

6.00.00 FIELD TESTS

 In situ tests shall be performed as desired by the engineer to meassure 
properties of soil during the field investigation work.  

6.01.00 Menard Pressuremeter test

 This test shall be carried out as per clause 3.7 of IS:1892 in the bore holes as 
indicated in approved drawing and/or at such other locations as directed by 
the Engineer to the full depth of bore holes, to assess the co-efficient of earth 
pressure at rest and the stress-strain modulus of soil.  The tests shall be 
carried out at every 3.0 m intervals.      
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The tenderer shall furnish in his tender the complete details of the equipment 
and method he proposes to follow. 

The contractor will submit, for approval of the Engineer detailed arrangement 
drawings for the tests including the detail of the equipment he proposes to 
use and satisfy the Engineer about its adequacy.  The contractor shall also 
check and confirm whether the equipment he proposes to use will be suitable 
for carrying out this test in bore holes of size specified under clause 3.01.00 
of this section. If not, separate bore holes of suitable diameter shall be made 
at locations approved by Engineer for conducting this test. 

6.02.00 Direct Load Tests on Soils

The direct load tests on soil shall be carried out in the trial pits as indicated in 
approved drawing and/or at such other locations as directed by the Engineer. 
This test is to be carried out at 2.5m/3.5m below the natural ground level as 
indicated in the above drawing/as directed by the Engineer. The plate sizes to 
be used shall depend on the nature of the soil, a 45 cm square plate will be 
used in clayey soil and in sandy soils; three plates of size varying between 30 
cm to 75 cm will be used.  The test shall be carried out in a manner as to give 
dependable assessment of bearing capacities of the soils at particular level.  
The results of the test shall also be used for arriving at the modulus of sub-
grade reaction and deformation modulus of soil. 

The tenderer shall furnish in his tender the complete detail of the equipment 
and method he proposes to follow. 

The excavation and side protection during the test and back- filling after the 
test shall be carried out by the contractor. If ground water table is at a depth 
higher than the specified test depth, the ground water table shall be lowered 
and maintained at the test depth for the entire duration of the test. The cost of 
dewatering shall be borne by the contractor. 

The contractor will submit, for approval of the Engineer, a detailed 
arrangement drawing for the tests and satisfy the Engineer about its 
adequacy in respect of strength and safety and of its being capable of giving 
accurate data.  However, the contractor shall have to modify the arrangement 
at his own cost if it is ultimately found to be deficient. 

The contractor must get the dial and pressure gauges calibrated by an 
approved testing laboratory before commencing the direct load tests at the 
site and produce the certificates of the tests to the Engineer.  There shall be 
adequate number of standby gauges available at the site for quick 
replacement of faulty gauges. The contractor shall bring not less than two dial 
gauges and one pressure gauge as standby. 

In no case settlement observations by means of level and staff shall be 
accepted.
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The tests shall be carried out as described in IS:1888 unless otherwise 
specifically directed.  The application of load may be by gravity or by reaction 
as detailed out in the above standard.  

The test plate shall be preloaded with a load of 700 Kg/ sq.m. retained for a 
reasonable period and then replaced to take out all slacks of the 
arrangement.  All settlement observations shall start thereafter.  Unless the 
ultimate bearing capacity can be calculated from the available soil data, the 
contractor shall assess ultimate bearing capacity of the soil under test.  
Increments of the load shall be of about one fifth of the ultimate bearing 
capacity.  The increments shall continue to an extent that allows locating the 
'Yield Value of the Soil' as defined in IS:1888 or upto practicable limit of 
testing.

While releasing the loads, the rebounds are to be observed in a similar 
manner as the settlement observations. 

The observations shall be recorded directly in log books, proforma of which 
has to  be  approved  by  the Engineer, who shall also be present to check the 
data. The Engineer shall be notified well in advance of the detailed 
programme of the test and shall also be informed prior to start of releasing the 
load so that the total settlement can be checked by him. 

In addition to carrying out plate load tests, undisturbed/disturbed soil samples 
shall also be collected at regular intervals during excavation. 

The payment shall be lumpsum for each test and shall include all costs 
inclusive of earthwork in excavation upto 3.5m depth below natural ground 
level, shoring for side protection, if necessary, and back filling after the test.  
For the depths over 3.5m extra payments shall be made only for earthwork 
and shoring, if any. If water table is required to be lowered during the test, 
necessary diesel operated pumping arrangement will have to be provided by 
the contractor himself.  All expenses in this connection shall be included in his 
quoted rates. 

6.03.00 Vane Shear Tests

Vane shear test shall be conducted for measuring the strength of soft clay 
in-situ at all depths from the surface to at least 30m and at locations as 
specified. The test shall be conducted by pushing into the clay a small 
four-bladed vane of suitable size (75mm or 100 mm diameter depending upon 
the soil condition), attached to the end of a rod and then measuring the 
maximum torque necessary to cause rotation. This torque is a measure of the 
moment developed by the shear strength of the clay acting over the surface 
of the cylinder. 
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The test can be performed at desired depths either inside boreholes or by 
direct penetration from ground surface. If cuttings at the test depth in the bore 
hole show any presence of gravel, sand, shells, decomposed wood etc., 
which are likely to influence the test results, the test at that particular depth 
may be ommitted with the permission of the engineer. 

 The specification for the equipment and accessories required for performing 
this test procedure, field observations and reporting of results shall conform to 
IS:4434.

6.04.00 Determination of Dry-Density of Soils

 In place dry density of soil is required for assessment of bearing capacity of 
soils analysis for stability of natural slopes and in settlement calculations for 
estimating overburden pressure at different depths.   The following methods 
depending on the scope of application in different types of soils shall be 
adopted as directed by the engineer for determination of in-place dry density 
of soils. 

6.04.01 Sand Replacement Method

 This method is suitable for fine, medium and coarse grained soils. Small sand 
pouring cylinder should be used when the soil consists of fine to medium size 
grains while for soils containing stones where difficulties would be 
encountered with this method, a large sand pouring cylinder should be used. 
The sand used for filling shall be clean, uniformly graded natural sand; 
passing 1.00 mm IS sieve and retained on 600 micron IS sieve. It shall be 
free from organic matter, oven dired and stored for suitable period to allow its 
water content to reach equilibrium with atmospheric humidity. 

 Equipment and accessories, test procedure, observations and reporting of 
results shall conform to IS:2720 (Part XXVIII) 

6.04.02 Core-cutter Method

 The specification for this test shall be as per IS:2720  (Part XXIX). The 
method should be applied for fine grained soil, free from aggregates. Fine 
grained soils for the purpose of application of this method is defined as soil 
with not less than 90 percent passing 4.75  mm IS sieve. 

6.04.03 Ring and Water Replacement Method

 The specification for equipment, test procedure, observation and reporting of 
results for this test shall conform to IS:2720 (Part XXXIII). The test equipment 
shall consist of a circular ring placed at the surface of the ground and plastic 
film inserted in the hole to retain the water. The method should be applied in 
coarse grained soils including gravels, cobbles, boulders and rock. Density 
can be determined for either the total material or material smaller than 
specified or given size. 
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6.04.04 Rubber balloon Method

 The equipment, testing method, observations and reporting of results shall be 
as per IS:2720 (Part XXXIV) . This method should be applied for firmly 
bonded soils, it is unsuitable for very soft soils which will deform under slight 
pressure or in which the volume of the hole cannot be maintained at a 
constant value. 

6.05.00 In-situ Block Shear / Wedge Shear Test

 The test shall be carried out in a manner as to give a dependable assessment 
of shear resistance of rock, when at a shallow depth, rock is encountered. 

 The tenderer shall furnish in his tender the complete detail of the equipment 
and the method he proposes to follow. 

 The test shall be carried out in the trial pits as indicated in approved drawing 
and/or at such other locations as directed by the Engineer. The interpretation  
of test data  and report shall be as per the provisions of IS:7746.  The set up 
without an arrangement for direct application of normal load as detailed in the 
above standard shall be followed.  

Regarding the approval of detailed arrangement drawings for the test, 
adequacy of conducted test, dial gauges to be used for the test and recording 
of observations for the test the provisions as laid down for direct load tests on 
soils shall hold good. 

The payment terms as indicated for clause 3.02.00 above shall hold good for 
this test. 

6.06.00 Test for Measurement of soil Resistivity

For designing the earthing system for the project it is necessary to find out the 
electric resistivity of the soil at some representative locations of the project 
site.

Soil resistivity is determined in Ohmmeter by using "WENNER's FOUR 
ELECTRODE  METHOD" . The  principle of the above method is generally as 
under : 

Four electrodes are driven into the earth along a straight line at equal 
intervals of 'S'. This distance 'S' can be varied and different readings taken for 
electrode spacing S = 5, 10, 15, 20 metres etc. to detect the vertical variations 
of resistivity at a certain location . A current I is passed through the two outer 
electrodes and the earth. The voltage difference, V, between the two inner 
electrodes is measured. The current I flowing into the earth produces  an 
electric field proportional to its density and to the resistivity  of the soil. The 
voltage V measured between the inner electrodes  is, therefore , proportional 
to this field . Consequently , the resistivity will be proportional to the ratio of 
voltage to current. 
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 If the depth of burial of electrodes in the ground is negligible compared to the 
spacing between the electrodes , then the soil resisvity. 

 =  2 X 3.14 X S.V / I 

 Where , Resistivity of soil in Ohm-meter 

 S =  Spacing between electrodes in metre 

 V =  Voltage difference between two inner electrodes in volts. 

    =  Current flowing through two outer electrodes in amp. 

 Earth  testers normally used for the above purpose comprise the current 
source and meters in a single instrument and directly read the resistance. 
Such an instrument is known as four terminal meggar . Using such meggar 
for measurement , above formula becomes

     =  2 X 3.14 X S.R.  

 where R is meggar reading in Ohms. 

 Depth of burial of electrodes shall not be more than 1/20 or the spacing 
between the electrodes. 

 Correction of the test results should be done, if necessary, using the method 
outlined in IS:3043. 

 The location and number of the test points are shown in the plant layout . The 
number shall be increased if the test results obtained in different locations 
show a significant  difference . 

7.00.00 TESTS FOR DYNAMIC PROPERTIES

 For evaluation of in-situ dynamic and damping properties of soils, Block 
Vibration Test, Cyclic Plate Load Test and Wave Propagation Test shall be 
conducted.  The triaxial test method using repeated static loading should also 
be carried out for arriving at the value of the Young's  Modulus. 

 The Tenderer shall furnish in his tender the complete details of the equipment 
and method of testing he proposes to follow. 
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 The locations at which such tests are to be carried out shall be as indicated in 
approved drawing and/or at such locations as directed by the Engineer.If the 
present formation level is above the natural ground level with filled-up soil, the 
depth of trial pits shall exclude such filled-up soil. 

 The tests shall be carried out as described in IS:5249 or IS:1888 as 
applicable. The contractor will submit, for approval of the Engineer, a detailed 
arrangement drawing for the tests and satisfy the Engineer about its 
adequacy in respect of strength and safety and of it being capable of giving 
accurate data.  However, the contractor shall have to modify the arrangement 
at his own cost if it is ultimately found to be deficient. 

 The observations shall be recorded directly in log books, proforma of which 
has to  be  approved  by  the Engineer, who shall also be present to check the 
data. The Engineer shall be notified well in advance of the detailed 
programme of the test and shall also be informed prior to the start of releasing 
the load so that the total settlement can be checked by him. 

 The payment shall be lumpsum for each test and shall include all costs 
inclusive of earthwork in excavation, shoring for side protection (if necessary) 
construction/curing of plain concrete test block, supply and embedment of 
foundation bolts etc. and backfilling after the test. 

7.01.00 Block Vibration Test 

 Test pits of size 4.5m x 2.75m at the bottom shall have to be made.  Then at 
the bottom  of  the pit a Plain Cement Concrete block of grade M15 and of 
size 1.5m x 0.75m x 0.70m shall be constructed.  Suitable foundation bolts 
shall be embedded in the concrete block during casting for fixing the oscillator 
assembly. The concrete block shall be cured for a minimum of fifteen days 
and then the following Block Forced/Free vibration Test shall be carried out 
as per the recommendations of IS:5249 : 

 a) Vertical Vibration Test 

 b) Longitudinal Horizontal Vibration Test 

 c) Free Vertical Vibration Test 

 d) Horizontal Free Vibration Test. 

7.02.00 Wave Propagation Test

 The wave propagation test for determination of shear modulus shall be 
conducted both by exciting the block to steady state vibrations in the vertical 
direction and by making seismic waves to pass through the ground by impact 
of hammer and determining the time of travel of these waves between two 
points at a known distance apart. 
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7.03.00 Cyclic Plate Load Test 

 The test shall be carried out in a manner as to give a dependable assessment 
of load-deformation characteristics within the soil mass. 

 The provisions of IS:1888 shall be followed for conducting the test.  The 
application of load may be by gravity or by reaction as detailed out in the 
above Standard.   

 The contractor must get the dial gauges and pressure gauges calibrated by 
an approved testing laboratory before commencing the test at site and 
produce the certificates of the test to the Engineer.  There shall be adequate 
number of standby  gauges available  at  the  site  for  quick replacement of 
faulty gauges. The contractor shall bring not less than two dial gauges and 
one pressure gauge as standby. 

 The contractor shall provide a layer of cement-sand mortar (1:1 mix) below 
the bearing  plate  to level-off any uneven parts and interstices on the rock 
surface. Also to achieve a uniform distribution of pressure over the loaded 
surface, the contractor shall provide a flexible layer in the form of rubber pad 
over the loaded surface. 

 For conducting the load test the contractor shall apply cyclic loading and 
unloading, with four or five cycles, increasing in successive of 20% to 25% of 
full load.  While releasing the loads the rebounds to be observed in a similar 
manner as the settlement observations.  The range of cyclic loading shall be 
decided only after the static net bearing capacity is established by 
conventional plate load tests.  

8.00.00 FIELD DETERMINATION OF CALIFORNIA BEARING RATIO 

 The test shall be carried out at locations as shown on the drawing or at 
locations as directed by the Engineer.  The test shall be carried out at a depth 
of 500 mm below the finished ground level. 

 The contractor  shall  submit,  for approval of the Engineer  complete detail of 
the equipment and the method he proposes to use. However, the contractor 
shall have to modify the arrangement at his own cost if it is ultimately found to 
be deficient.  

 The surface area to be tested shall be exposed, cleaned of all loose and dried 
material, levelled and  then  soaked  till  saturation with a surcharge weight of 
15 kg.  After soaking is complete, the test surface shall be drained of all free 
water and allowed to stand for at least 15 minutes before starting further 
operations.
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The test shall be carried out strictly in accordance with the provisions as laid 
down is IS:2720 (Part XXXI) latest edition. Surcharge weights of 15 kg 
including that of the annular weight of 5 kg shall be applied before application 
of load on the penetration piston.  Load shall be applied on the penetration 
piston such that the penetration is approximately 1.25 mm/min.  The load 
readings shall be recorded at penetrations of 0, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 
4.0, 5.0, 7.5, 10.0 and 12.5 mm.  The maximum load and penetration shall be 
recorded if it occurs for a penetration of less than 12.5 mm. 

After completion of the test, a sample of soil shall be taken from the point of 
penetration for moisture content determination. In place density shall also be 
determined.

From the plot of load penetration curve, after necessary correction, the 
bearing ratios shall be calculated for penetrations of 2.5 mm and 5 mm.  If the 
bearing ratio at 2.5 mm penetration is greater than that at 5 mm penetration 
the former shall be taken as the bearing ratio.  If bearing ratio at 2.5 mm 
penetration is less than that at 5 mm penetration, the test shall be repeated 
and if the ratio at 5 mm penetration is consistently greater than that at 2.5 mm 
penetration, the ratio at 5 mm penetration shall be taken. 

9.00.00 LABORATORY TESTS ON SOIL SAMPLES/ROCK CORES 

The contractor shall carry out the tests as listed out in the Schedule of Items, 
and/or as decided by the Engineer, in laboratory.  He shall furnish the name/s 
of laboratories where he proposes to have the tests carried out and have 
them approved by the Engineer. 

The owner shall have the right of access to contractor's laboratory and/or any 
other laboratory where tests have been arranged to be carried out during the 
progress of this investigation. 

Adequate volume of test samples of soil/rock cores shall have to be collected 
from site and stored, labelled and transported carefully to the approved 
laboratory for carrying out the tests.  The method and procedure of testing to 
be followed shall be as per the relevant Indian Standard Codes of Practice.  
The results of the tests shall be submitted to the Engineer in sextuplicate duly 
signed by the laboratory- in-charge.  In tests for rock cores L/D = 1.0 of 
samples must be maintained.
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10.00.00 REPORT ON SUB-SOIL INVESTIGATION

10.01.00 General

 a) On completion of all the field and laboratory work, the contractor shall 
submit a formal report containing geological information of the region, 
procedure adopted for investigation, field observations, summarised 
test data, conclusion and recommendations. The report shall include 
detailed borelogs, 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, the supporting calculation for the conclusions drawn etc. 
Initially,  the contractor shall submit five copies of the report in draft 
form for the owner's review. 

 b) The contractor's qualified geotechnical engineer shall visit the owner's 
corporate office for a detailed discussion on the owner's comments on 
his draft report. During the discussions, it shall be decided as to the 
modifications that need to be done in the draft report. Thereafter the 
contractor shall incorporate in his report  the agreed modifications and 
after getting the amended draft report approved, five copies of the 
detailed final report shall be submitted along with one set of 
reproducibles of the graphs, tables, etc. 

 c) 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 type of structures 
envisaged in the area under  investigations. The contractor shall 
acquaint himself about the type of structures, foundations loads and 
other information required from the Engineer. 

10.02.00 Data to be furnished

 The report shall include the enlisted items but not be limited to them. 

 a) Purpose  and scope of investigation 

 b) Authorization enabling the contractor to carry out the work at the site. 

 c) Project description including proposed facilities and construction 
materials  required for the works. 

 d) Desciption of the site which shall include : 

    i) Location of the site and existing facilities. 

     ii) Topography of the site 

 iii) Drainage Characteristics 
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e) A plot plan showing the locations and reduced levels of all field tests 
e.g., boreholes, trial pits, static cone penetration tests, dynamic cone 
penetration tests, plate load tests etc., properly drawn to scale and 
dimensioned with reference to the established grid lines. 

f) A true cross section of all individual bore holes and trial pits with 
reduced levels and coordinates showing the classification and 
thickness of individual stratum, position of ground water table, various 
in-situ tests conducted and samples collected at different depths and 
the rock stratum, if met with.     

g) A set of longitudinal and transverse profiles connecting various 
boreholes shall be presented in order to give a clear picture of the site, 
how soil/rock strata is varying vertically and horizontally. 

 h) Geological  information

i) Regional geology - geologic province, topographic position of 
site, processes of formation of subsurface  materials at site. 

    ii) Description of overburden and bedrock at the site (if applicable 
for the site ) 

  iii) Comments on texture and structure of rock, joints, bedding 
planes, fissures, weathering condition etc (of applicable for the 
site ) 

iv) Effect of geologic  features on design. 

i) Past observations and historical data, if available, for the area or for 
other areas with similar profile or for similar structures in the nearby 
area.

j) Bore hole & trial pit logs on standard proforma showing the depths, 
extent of various soil strata etc. 

k) Plot of SPT (N) value (both uncorrected and corrected) with depth. 

l) Procedure of investigations employed - field tests and laboratory 
investigation. 

m) Results of all laboratory test summarised (i) for each sample as well 
as (ii) for each layer along with all the relevant charts, tables, graphs, 
figures, supporting calculations, conclusions and photographs of 
representative rock cores. 
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n) 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 elastricity E shall be furnished for all tests along with 
relevant calculations. 

o) For all consolidation tests, the following curves shall be furnished  : 

 e vs. log p 
e vs. p  and 
compression vs. log t  or 

Compression vs. square root of t (depending upon the shape of the 
plot for proper determination of co-efficient of consolidation). 

The point showing the initial conditions (e, P ) of the soil shall be 
marked on the curves. 

p) The procedure adopted for calculating the compression index from the 
field curve and settlement of soil strata shall be clearly specified. The 
time required for 50% and 90% primary consolidation along with 
secondary settlements, if significant, shall also be calculated. 

q) For pressure meter tests, the following curves shall be furnished  : 

Field pressure meter, creep and air calibration curves indicating Po, Pf 
and P1. 

Corrected pressure meter and creep curves indicating P'o, P'f & P'1. 

r) From the pressure meter test results the value of cohesion, angle of 
internal friction, pressure meter modulus, shear modulus and 
coefficient of subgrade reaction shall be furnished along with sample 
calculation. Calculation for allowable bearing  pressures and 
corresponding total settlements, for shallow foundations mentioned 
below and capacity calculation of piles in various modes shall also be 
included.

10.03.00 Recommendations

Recommendations shall be given areawise duly considering the type of soil, 
structure and foundation in the area. The recommendations shall include but 
not be limited to the following  : 

a) Type of foundations to be adopted for various structures, duly 
considering the sub soil characteristics, water table, total settlements 
permissible for structures and equipment.  Minimum depth and width 
of foundation shall also be recommended. The provision in relevant IS 
codes indicated in clause 2.04.00 shall be considered. 
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b) For shallow foundations, the following shall be indicated with 
comprehensive supporting calculations  : 

i) Net safe allowable bearing pressure for isolated square and 
continuous strip footings of  different sizes at  different 
founding depths below  ground level considering both shear 
failure and settlement criteria, giving reasons for type of shear 
failure adopted in the calculation.   

ii) Net safe allowable bearing pressure for mat foundations at 
different founding depths below ground level considering both 
shear failure and settlement criteria. 

iii) Rate and magnitude of settlement expected of the structure. 

iv) Modulus of subgrade reaction, modulus of elasticity, 
deformation modulus from plate load test results alongwith 
time-settlement and load-settlement curves for the various 
footing sizes at different founding levels indicated above. The 
recommended values shall include the effect of size, shape 
and depth of foundation. 

c) If piling is envisaged, the following shall  be indicated with comprehen-
sive supporting calculations : 

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

              ii) Suitable founding strata for pile. 

              iii) Estimated length and diameter of pile for various values of pile 
capacities. End bearing and frictional resistance shall be 
indicated separately. 

              iv) Magnitude of negative skin friction, if any, to be considered in 
pile design. 

          d) Recommendations on foundations for special structures like tanks, 
transformers, sub-station structures, conveyor trestles, silo/stack like 
structures, etc. 

e) Recommendations regarding bases of roads and pavements. 

10.04.00 Additional Recommendations 

a) Co-efficient of permeability of various sub soil and rock strata based 
on in-situ permeability tests. 
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b) Cone resistance, frictional resistance, total resistance, relation 
between cone resistance and SPT(N) value and settlement analysis 
for different footing sizes based on CPT/SPT. 

c) Electricity resistivity of sub-soil based on electrical resistivity tests 
including electrode spacing vs cumulative resistivity curve. 

d) Evaluation of design parameters for design and analysis based on 
dynamic parameters of soil like Amplitude vs. Frequency curves, 
co-efficient of elastic uniform compression and elastic uniform shear of 
soil, co-efficient of elastic non-uniform compression, co-efficient of 
elastic non-uniform shear, value of damping co-efficient, elastic and 
shear modulus of soil and Poisson's ratio of soils.  

e) Co-efficient of earth pressure at rest and stress strain modulus of soil 
from Menard pressuremeter test. 

f) Recommendations regarding earth pressure as a function of depth 
below grade as applied to side walls of underground structures.  
Values of co-efficient of permeability shall be included in the report. 

g) Recommendations regarding method and slope of deep excavations. 

h) Recommendations regarding stability of slopes, during excavations, 
etc.

i) Potential of rock slides and methods of stabilisation of  slides for very 
steep cut. 

j) If expansive soil is met with recommendation on removal or 
retainment of the same under the structures/roads etc.  shall be given. 
In the latter case  detailed  specification  of any special treatment  
required including specification for materials to be used, construction 
method, equipment to be deployed etc. shall    be furnished. 

k) Susceptibility of sub soil strata to liquefaction in the event of 
earthquake and recommendation on remedial measures, if necessary. 

l) Information of special significance like dewatering schemes etc. which 
may have a bearing on design and construction. 

m) Aggressiveness of percolating water through sub-soil/ rock fissures to 
reinforced concrete foundation/sub- structures and also recommended 
protective measures, if required.  

n) Recommendation  for the type of cement to be used and any 
treatment to the underground concrete structures based on the 
chemical composition of soil and sub-soil water. 
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o) Recommendation  on suitability of the overburden soil as material of 
construction of  earthen  embankments and in back filling of excavated 
pits / trenches. 

p) Recommendation on the use of rock available as construction  
material.

q) Recommendation on the availability of material for use as aggregates 
at the site. 

r) Recommendation for additional investigation beyond the scope of the 
present work if the contractor considers it necessary. 

 s) Plates 

I) General plan showing location of site, and areal geology. 

ii) Plan showing existing features, proposed facilities, contours 
and locations of boring and other investigations. 

iii) Geologic  sections and soil profiles. 

 t) Appendices

i) Logs of subsurface explorations 

ii) Field test results 

iii) Laboratory  test  results 
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VOLUME : VII-C 

SECTION-III

TECHNICAL SPECIFICATION 
FOR

AREA GRADING 

1.0.0 SCOPE 

This specification shall govern all clearing, grubbing, excavating, area filling, 
grading and compacting soils for areas designated on the drawings.  The 
work shall include excavation, hauling, dumping and spreading of soil, 
undercutting to remove unstable soil areas, compacting existing soil surfaces 
and bottom of excavated areas to receive fills, compacting excavated areas 
for subgrade, placing and compacting soils in fills, pumping to keep 
excavated areas dry, final grading of designated areas, disposing off 
unsuitable and excess excavated materials and incidentals thereof. 

2.0.0 GENERAL

2.1.0 Work to be provided for by the Contractor 

 The work to be provided for by the Contractor, unless specified otherwise, 
shall include but not be limited to the following : 

        a) Furnish all labour, supervision, services, earth-moving machineries 
and equipment, tools and plants, survey instruments, transportation 
etc. required for the work. 

          b) Prepare and submit working drawings showing the approaches, 
slopes, berms, sumps for dewatering, space for temporary stacking of 
spoils, disposal area, borrow pits, fencing etc. and all other details as 
may be required by the Engineer. 

          c) To carry out and submit to the Engineer, results of soil compaction 
tests whenever required by the Engineer to assess the degree of 
compaction. 

 d) If blasting is resorted to, necessary licenses to be procured from the 
proper authorities. 
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2.2.0 Work to be provided for by others 
 
 No work under this specification will be provided by any agency other than the 

Contractor unless specifically mentioned elsewhere in the Contract. 

 However, the Owner reserves the right to award the whole work to one 
Contractor or to split up the work for awarding to two or more Contractors. 

2.3.0 Codes and Standards 

 All work under this specification, unless specified otherwise, shall conform to 
the latest revision and/or replacements of the following or any other relevant 
Indian Standard Specifications and Codes of Practice.  In case any particular 
aspect of work is not covered specifically by Indian Standard Specification 
any other standard practice as may be specified by the Engineer shall be 
followed : 

         IS : 3764  :  Indian Standard for Safety Code for Excavation Work. 

           IS : 1200  :  Indian Standard Method of Measurement of Building 
(Part-I)and Civil Engineering Work Part-I - Earthwork. 

         IS : 4701  :  Indian Standard Code of Practice for Earthwork on 
Canals.

          IS : 4081  : Safety Code for Blasting and Related Drilling 
Operations.

2.4.0 Conformity with Designs 

 The Contractor shall carry out the work as per the drawings issued to him 
and/or Contractor's drawings which are approved by the Engineer and/or the 
Engineer's instructions. 

2.5.0 Materials to be used 

2.5.1 General 

 All materials required for the work shall be of best commercial variety and as 
approved by the Engineer. 
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2.5.2     Borrow Material 

 Borrow material required for area filling shall be excavated from approved 
locations and levels and shall consist of selected material, approved by the 
Engineer, free from roots, vegetations, decayed organic matter, harmful salts 
and chemicals, free from lumps and clods.  If specified, clean graded sand, 
free from harmful and deleterious materials from approved quarries, shall be 
used as fill material. 

2.6.0 Quality Control 

 The Contractor shall establish and maintain quality control for the various 
aspects of the work, method, materials and equipment used.  The quality 
control  operation shall include but not be limited to the following items of 
work : 

 a) Lines, Levels and Grades : 

 i) Periodic Surveys 

 ii) Establishment of  markers,  Boards etc. 

 iii) Checking levels and slopes of the graded surface. 

          b) Area filling : 

 i) Checking the quality of fill material  

 ii) Checking moisture content of the fill 

 iii) Checking the degree of compaction. 

2.7.0 Information regarding Site Conditions 

 Boring and sub-surface data regarding the nature of soil, rock, sub-soil water 
etc. shown on drawings or otherwise furnished to the Contractor shall be 
taken as a guidance only and variation therefrom shall not affect the terms of 
the Contract.  The Contractor must satisfy himself regarding the character 
and volume of all work under this contract and expected surface, sub-surface 
and/or sub-soil water to be encountered.  He must also satisfy himself about 
the general conditions of site and ascertain the existing and future 
construction likely to come up during the execution of the Contract so that he 
may evolve a realistic programme of execution. 
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3.0.0 EXECUTION 

3.1.0 Setting Out 

 Within 15 days of award of Contract, the Contractor will prepare and submit to 
the Engineer, detailed drawings of the excavation and filling work necessary, 
as proposed to be executed by him, showing the dimensions as per drawings 
and specification, adding his proposals for slopes, approaches, dewatering 
sumps, berms etc.  On receiving the approval from the Engineer with 
modifications and corrections if necessary, the Contractor will set out the work 
from the control points furnished by the Engineer and fix permanent points 
and markers for future checking.  These permanent points and markers will 
be checked by the Engineer and certified by him after which the Contractor 
will proceed with the work. Engineer shall be provided with necessary men, 
material and instruments for such checking. It should be noted that this 
checking by the Engineer prior to start of the work will in no way absolve the 
Contractor of his responsibility of carrying out the work to true lines, levels 
and grades as per drawing and subsequent corrections, if any.  In case any 
errors are noticed in the Contractor's work at any stage, the same shall be 
remedied by the Contractor at his own cost. 

3.2.0 Initial Levels 

 Initial levels either in a definite grid pattern or as directed by the Engineer will 
be taken by the Contractor jointly with the Engineer over the original ground 
prior to starting actual excavation work and after setting out.  These initial 
levels will be used for preparing cross-sections for volume measurement or 
for cross-checking the depths obtained from tape measurements. 

3.3.0 Clearing and Grubbing etc. 

 The area to be excavated shall be cleared out of fences, trees, logs, stumps, 
bush vegetation, rubbish, slush, etc. and levelled up.  Trees upto 300 mm 
girth shall be uprooted.  Trees above 300mm girth which are required to be 
cut, shall be got identified by the Engineer and then marked. 

 Felling of trees shall include taking out roots upto 600 mm below ground level.  
After the tree is cut and roots taken out, the pot- holes formed shall be filled 
with good earth in 250 mm layers and compacted to acceptable degree 
unless directed by the Engineer otherwise. The trees shall be cut in suitable 
pieces as instructed by the Engineer and then shall be transported to the 
Owner's store or any other space as directed by the Engineer. 

 Before earthwork is started, all the spoils and unserviceable materials and 
rubbish shall be Ash shall be spread or removed as directed by the Engineer. 
Useful materials, saleable timber, firewood, etc. shall be the property of the 
Owner and shall be stacked properly at the worksite in a manner as directed 
by the Engineer. 
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3.4.0 Classification

 Materials involved in earthwork shall be classified under the following 
categories. No distinction will be made whether the material is dry or wet.  
The Engineer's decision in regard to such classification shall be final and 
binding on the Contractor : 

 a) Ordinary and hard soil 

 This shall include clay, silt, sand, moorum, shingle, kankar, gravel, 
loam, peat, ash and other similar materials in soft, hard or dense state 
which can generally be excavated with ordinary spade, pick axe, 
shovel etc. and does not require the use of wedges, pneumatic 
breaking equipment and/or blasting for removal.  It shall also include 
loose rock boulders present in the soil, with dimensions not exceeding 
500 mm in any direction.  Breaking of consolidated brick ballast and 
mud concrete shall be considered equivalent to excavation work under 
this type of soil. 

 b) Soft and Decomposed Rock 

 This shall include rocks like chalk, slate, mica schist, laterite and other 
similar materials which in the opinion of the Engineer is rock, but does 
not require blasting for removal and could be removed with picks, 
hammers,  crow bars, wedges, pneumatic breaking equipment etc.  It 
shall also include boulders with dimensions greater than 500 mm but 
not exceeding 1000 mm in any direction.  The mere fact that the 
Contractor resorts  to  blasting  for  his  own  convenience shall not 
mean that the rock will beclassifiedas hard  rock. 

Excavation in macadam and tarred roads and pathways, brick work 
etc. shall be considered at the same rate as excavation of this type of 
soil.

 c) Hard Rock 

This shall include rocks occuring in large masses which cannot be 
removed except by blasting.  Harder varieties of rock such as  trap, 
with or without veins and secondary mineral which in the opinion of 
the Engineer require blasting for removal shall also be considered as 
hard rock.  It shall also include boulders bigger than 1000 mm in any 
direction.  Construction in concrete, both reinforced and unreinforced, 
which is required to be dismantled during earthwork, shall be 
measured under this item, unless a separate provision is made in the 
schedule of Quantities for the same. 
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3.5.0 Earthwork in Excavation 

3.5.1 General

 All excavation shall be done to the minimum dimensions as required for 
safety and working facility.  Prior approval of the Engineer shall be obtained 
by the Contractor, in each individual case, for the method he proposes to 
adopt for the excavations including dimension, side slopes, dewatering, 
disposal, etc.  

 This approval, however, shall not in any way make the Engineer responsible 
for any consequent loss or damage.  The excavation must be carried out in 
the most expeditious and efficient manner. 

 Prior to starting the excavation, the ground level at the location shall be 
checked jointly with the Engineer. 

 The rough excavation may be carried upto a maximum depth of 150 mm 
above the final level.  The balance shall be excavated with special care.  If 
directed by the Engineer, soft and undesirable spots shall be removed even 
below the final level.  The extra excavation shall be filled up as instructed by 
the Engineer and the Contractor shall be paid for the extra excavation and the 
filling at the appropriate item rates. 

 If the excavation is done to a depth greater than that shown on the drawing, 
or directed by the Engineer, due to the Contractor's fault, the excess depth 
shall be filled up to the required level at the latter's cost with selected earth 
and compacted to 95% of modified Proctor Density or as directed by the 
Engineer.

 The excavation shall be carried out as per the approved proposal, modified 
and corrected where necessary by the Engineer.  The work shall be carried 
out in a workmanlike manner without endangering the safety of nearby 
structures or works roads, railway tracks, cables, pipelines etc. if any, and 
without causing hindrance to other activities in the area.  As the excavation 
reaches the required dimensions, lines, levels and grades, the work will be 
checked by the Engineer thoroughly and the balance work will be carried out 
carefully to avoid any over-excavation. 

 On completion, the work will be finally checked and approved by the 
Engineer.  In cases where excavation in soil, soft and decomposed rock 
and/or hard rock are involved, the soil or soft and decomposed rock layers, 
shall be removed by turn and levels of the underlying rock surfaces observed 
to enable measurements.  Further work shall be resumed after getting 
clearance from the Engineer. 
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3.5.2 Excavation in Hard Rock 

 Overburden, if any, consisting of top soil, ordinary and hard soil, soft and 
decomposed rock as per classification of soil,  which do not require blasting 
shall be completely stripped off and the levels of the hard rock surface shall 
be taken to enable measurement. Further work in hard rock shall be resumed 
after clearance from the Engineer. 

 Personnel deployed for rock excavations shall be protected from all hazards 
such as loose rock/boulder rolling down and from general slips of excavated 
surfaces.  Where the excavated surface is such that it is not stable against 
sliding, necessary supports, props, bracings or bulkheads shall be provided 
and maintained during the period of construction. Where danger exists of 
loose rock/boulder falling from the excavated surfaces deeper than 2 metres, 
steel mesh anchored to the lower edge of excavation and extending over and 
above the rock face, adequate to retain the dislodged material shall be 
provided and maintained. 

 In case where blasting, though otherwise required, is prohibited for any 
reasons, the excavation shall be carried out by chiselling, wedging or any 
other approved method. All loose or loosened rock in the sides shall be 
removed by barring, wedging, etc. The unit rate for excavation in hard rock 
shall include the cost of all these operations. 

3.5.3 Blasting

3.5.3.1 General

 Excavation shall be continued in hard rock to such widths, lengths, depths 
and profiles as are shown on  the drawings or such other lines and grades as 
may be specified by the Engineer. As far as possible all blasting shall be 
completed prior to commencent of construction. At all stages of excavation, 
precautions shall be taken to preserve the rock below and beyond the lines 
for the excavation, in the soundest possible condition. The quantity and 
strength of explosive used, shall be such as will neither damage nor crack the 
rock outside the limits of excavation.  All precautions, as directed by 
Engineer, shall be taken during the blasting operations and care shall be 
taken that no damage is caused to adjoining buildings or structure as a result 
of blasting operations. In case of damage to permanent or temporary 
structures, Contractor shall repair the same to the satisfaction of Engineer at 
his cost. As excavation approaches its final lines and levels, the depth of the 
charge holes and amount of explosives used shall be progressively and 
suitably reduced. 

 Unless otherwise stated herein, I.S. Specification IS:4081 "Safety Code for 
Blasting & Related Drilling Operation" shall be followed. 
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Specific permission of Engineer will have to be taken by Contractor for 
blasting rock and he shall also obtain a valid Blasting licence from the 
authorities concerned. 

Contractor shall obtain necessary licence for storage of explosives, fuses and 
detonators issued to him from owner's stores or from supplier arranged by 
him, from the authorities dealing with explosives. 

The fees, if any, required for obtaining such licence, shall be borne by 
Contractor. Contractor shall have to make necessary storage facilities for the 
explosives etc. as per rules of local, State and Central Govt. authorities and 
statutory bodies/ regulations. 

In no case shall blasting be allowed closer than 30 metres to any structure  or 
to locations where concrete has just been placed. In the latter case the 
concrete must be at least 7 days old. 

Contractor shall employ a competent experienced supervisor and licensed 
blaster in-charge of each set of operation, who shall be held personally 
responsible to ensure that all safety regulations are carried out. 

Before any blasting is carried out, Contractor shall intimate Engineer and 
obtain his approval in writing for resorting to such operations. He shall 
intimate the hours of firing charges, the nature of explosive to be used and 
the precautions taken for ensuring safety. 

The blasting of rock near any existing buildings, equipments or any other 
property shall be done under cover and Contractor has to make all such 
necessary muffling arrangements. Covering may preferably be done by M.S. 
plates with adequate dead weight over them. Blasting shall be done with 
small charges and where directed by Engineer, a trench shall have to be cut 
by chiselling prior to the blasting operation seperating the area under blasting 
from the existing structures. 

When excavation has almost reached the desired level, hand trimming shall 
have to be done for dressing the surface to the desired level. Any rock 
excavation beyond an overbreak limit of 75 mm shall be filled up as instructed 
by Engineer, with concrete of strength not less than M 100. The cost of filling 
such excess depth shall be borne by Contractor and the excavation carried 
out beyond the limit specified above will not be paid for. Stepping in rock 
excavation shall be done by hand trimming. 

Contractor shall be responsible for any accident to workmen, public or 
Owner's property due to blasting operations. Contractor shall also be 
responsible for strict observance of rules, laid by Inspector of Explosives, or 
any other authority duly constituted under the State and/or Union 
Government. 
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Storage, handling and use of explosives shall be governed by the current 
explosive rules laid down by the Central and the State Governments.  The 
Contractor shall ensure that these rules are strictly adhered to.  The following 
instruction, wherever found in variance with the above rules, shall be 
considered as superceeded by the above rules. 

No child under the age of 16 and no person who is in a State of intoxication 
shall be allowed to enter the premises where explosives are stored nor they 
shall be allowed to handle the explosives. 

3.5.3.2 Storage of Explosive 

Storage of explosives shall be governed by the current Explosive Rules, 
Explosives shall be stored in a clean, dry, well ventilated magazine to be 
specially built for the purpose. Under no circumstances should a magazine be 
erected within 400 m of the actual work site or any source of fire.  A space 
surrounding the magazine shall be fenced in.  The ground inside the fence 
shall be kept clear and free from trees, bushes etc. The admission to this 
fenced space shall be by one gate only and no person shall be allowed inside 
this fence without permission of the Officer-in- charge. The clear space 
between the fence and the magazine shall not be less than 90m. The 
megazine shall be perfectly well drained. 

Two lightning conductors shall be provided to the magazine, one at each end.  
The lightning conductors shall be tested once in every year. 

Fuses and detonators shall be stored in separate magazines. However, 
detonators can be kept in an annexe adjoining the magazine provided that 
their number does not exceed 25,000 and that the annexe is so constructed 
that not less than 60 cm masonry and 100 cm of air space shall intervene 
between any detowators in such annexe and the interior of the main 
magazine.  Cases containing explosives are not to be opened in a magazine. 
Explosive in open cases are not to be received into a magazine. Explosives 
which appear to be in a damaged or dangerous condition are not to be kept in 
any magazine, but must be removed without delay to a safe distance and 
destroyed.

Artificial light is not to be allowed in any magazine.  No smoking shall be 
allowed within 100 m of a magazine. 

Magazine shoes without nails shall be used while entering the magazine. 

The mallets, levers, wedges etc. for opening barrels or cases are to be of 
wood. Inside a magazine the cases of explosives are to be carried by hand 
and shall not be rolled or dragged.  Explosives which have been issued and 
returned to the magazine are to be issued first; otherwise those which have 
been longest in store are to be issued first.   
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Cases of explosives must be kept clear of the walls and floors for free 
circulation of air on all sides, special care is to be taken to keep the floor free 
from grains of powder or portions of explosive matter fallen on the floors due 
to leakage of cases etc. 

The magazine shall not be opened during any duststorm or thunderstorm nor 
any person shall be allowed in the vicinity of the magazine. 

All magazines shall be officially inspected at definite intervals and a record 
kept of the results of such inspections. 

3.5.3.3 Carriage of Explosives 

Dctonators and explosives shall be transported separately to the blast site.  
Explosives shall be kept dry and away from the direct rays of the sun, naked 
lights, steam pipes or heated metal and other sources of heat.  Before 
explosives are removed, each cage or package is to be carefully examined to 
ascertain that it is properly closed and shows no sign of leakage. 

No person except the driver shall be allowed to travel on a vehicle conveying 
explosives. No carriage or vessel shall be used for transporting explosives 
unless all iron or steel therein with which a package containing any explosive 
is likely to come in contact is effectually covered with lead, leather, wood, 
cloth or other suitable material.  No lights shall be carried on the vehicle 
carrying explosives. 

No operation connected with the loading, unloading and handling of 
explosives shall be conducted after sunset. 

3.5.3.4 Use of Explosives 

The Contractor shall appoint an agent who shall personally superintend the 
firing and all operations connected therewith.  The contractor shall satisfy 
himself that the person so appointed is fully acquainted with the 
responsibilities imposed on him.  

Holes for charging explosives shall be drilled with Pneumatic drills, the drilling 
pattern being so planned that the rock pieces after blasting will be suitable for 
handling.

The hole diameter shall be of such a size that cartridges can easily pass 
down them and undue force is not required during charging. Charging 
operations shall be carried out by or under the personal supervision of the 
shotfirer.  Wrappings shall never be removed from explosive cartridges. Only 
wooden rods shall be used for loading and stemming shotholes.  Only one 
cartridge at a time shall be inserted and gently passed home with the wooden 
tamping rod. 
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Only such quantities of explosives as are required for the particular amount of 
work to be done shall be brought   to the works.  Should any surplus remain 
when all the holes have been charged, it shall be carefully removed to a point 
at least 300 m from the firing point. 

The explosives shall be fired by means of an electric detonator placed inside 
the cartridge.  For simultaneous firing of a number of charges the electric 
detonators shall be connected with the exploder through the shotfiring cable 
in a simple series circuit.  Due precautions shall be taken to keep the firing 
circuit insulated from the ground, bare wires, rails, pipes or any other path of 
stray current and to keep the lead wires short circuited until ready to fire.  Any 
Kinks in detonator leading wire shall be avoided.  

For simultaneous firing of a large number of shotholes, use of cordtex may be 
done. Cordtex shall be initiated by an electric detonator attached to its side 
with adhesive tape, connecting wire or string. 

All connections shall be made by the authorised shotfirer himself. The 
shotfiring cable shall not be dragged along the ground to avoid possible 
damage to the insulation.  The shotfiring cable shall be tested for continuity 
and possible short circuiting before it is used each time.  

The shotfirer shall always carry the exploder handle on his person until he is 
ready to fire shots. The number of shots fired at a time shall not exceed the 
permissible limits. 

Before any blasting is carried out, it shall be ensured that all workmen, 
vehicles and equipment on the site are cleared from an area of minimum 300 
metres radius from the firing point, or as required by statutory regulations, at 
least ten minutes before the time of firing by sounding a warning siren. The 
area shall be encirled by red flags. 

At least five minutes after the blast has been fired in case of electric firing or 
as stipulated in the regulations the authorised shotfirer shall return to the blast 
area and inspect carefully the work and satisfy himself that all charged holes 
have exploded. Cases of misfired unexploded charges shall be exploded by 
drilling a parallel fresh hole not less than 600 mm from the misfired hole and 
by exploding a new charge. The authorised shotfirer shall be present during 
removal of the debris liable to contain unexploded explosives near the 
misfired hole.  The workmen shall not return to the site of firing until atleast 
half an hour after firing. 

Adequate safety precautions as per building bye-laws, safety code, statutory 
regulations etc. shall be taken during blasting operations. 
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3.5.4 Disposal 

The excavated spoils will be disposed off within the specified lead in any or a 
combination of some of the following manners, as directed by the Engineer : 

      a) By stacking separately the materials suitable for area filling and 
materials not suitable. 

         b) By stacking it temporarily for use in backfilling at a later date. 

          c) i) By either spreading 
 or 
              ii) Spreading and compacting at designated disposal areas. 

d) By selecting the useful material and stacking it neatly in areas 
designated by the Engineer for use in back-filling or other purposes by 
some other agency. 

The rate for excavation in soil should include the cost of filling and 
compaction in case (c) (ii). The rate for excavation in rock should include the 
cost of disposal as per (d). 

3.5.5 Dewatering

All areas shall be kept free of water.  Grading in the vicinity of excavations 
shall be controlled to prevent surface water running into excavated areas.  
The Contractor shall remove by pumping or other means approved by the 
Engineer, any water inclusive of rain water and subsoil water accumulated in 
the area without any extra cost.  Method of dewatering shall be got approved 
by the Engineer. 

3.6.0 Treatment of Slips 

The Contractor will take all precautions to avoid high surcharges and provide 
proper surface drainage to prevent flow of water over the sides.  These 
precautions along with proper slopes, berms, and control of ground water 
should cause no slips to occur.  If however slips do occur due to causes 
beyond control of the Contractor, the same shall be removed by him and 
payment shall be made to him on appropriate item rate of earthwork.  Slips 
caused due to negligence of the Contractor will be cleared and backfilled later 
by him at his own expenses. 
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3.7.0 Earthwork in Filling 

3.7.1 The material to be used for area filling shall be selected material, approved by 
the Engineer, obtained directly from excavation for area grading, from nearby 
areas where excavation work by the same agency is in progress, from 
temporary stacks of excavated spoils or from borrow pits in selected areas 
designated by the Engineer.  The quality of the material shall conform to that 
mentioned in clause 2.5.2 of this specification. 

 Where excavated material is mostly rock, the boulders shall be broken into 
pieces not longer than 150 mm size, mixed with properly graded fine material 
consisting of murum or  earth to fill up the voids and the mixtures used for 
filling.

 If any material is rejected by the Engineer, Contractor shall remove the same 
forthwith from the site at no extra cost of the owner.  Surplus fill material shall 
be deposited/disposed off as directed by the Engineer after the fill work is 
completed.

 No earthfill shall commence until surface water discharges and streams have 
been properly intercepted or otherwise dealt with as directed by the Engineer. 

 Before commencement of area filling the existing top soil shall be removed 
upto a minimum depth of 150 mm, or more, as directed by the Engineer in 
order to clear the surface of undesirable materials.  After this the filling 
operation shall be performed with earth in layers not exceeding 250 mm, 
loose thickness. Each layer shall be watered and properly compacted to 95% 
of modified Proctor Density unless otherwise permitted/directed by the 
Engineer.  Earth shall be compacted with approved machine and usually 
manual compaction shall not be allowed unless specifically permitted by the 
Engineer.

 Since the degree of compaction depends on the moisture content of the soil, 
a close watch shall be kept on this aspect and corrections done to optimise 
the moisture content.  The adequacy of the compaction and moisture control 
of the soil shall be determined by performing field density tests and other 
tests as and when directed by the Engineer and shall conform to the 
stipulations laid down in IS:4701. 

 Field compaction test shall be carried out at different stages of filling and also 
after the fill to the entire height has been completed. This shall hold good for 
embankments as well. 

 The fill shall be carried out to such dimensions and levels as indicated on the 
drawings after the stipulated compaction. The fill will be  considered as 
incomplete if the desired compaction has not been obtained. 
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 If so specified, the rock as obtained from excavation may be used for filling 
and levelling to indicated grades without further breaking. In such an event, 
filling shall be done in layers not exceeding 50 cms. approximately. After rock 
filling to the approximate level, indicated above has been carried out, the void 
in the rocks shall be filled with finer materials such as earth, broken stone, 
etc. and the area flooded so that the finer materials fill up the voids. Care 
shall be taken to ensure that the finer fill material does not get washed out. 
Over the layer so filled, a 100 mm thick mixed layer of broken material and 
earth shall be laid and consolidation carried out by a 12 tonne roller. No less 
than 12 passes of the roller shall be accepted before subsequent similar 
operations are taken up. 

3.7.2 Filling in Disposal Areas 

 Excavated materials if not used in area filling, will be disposed off in 
designated disposal areas as directed or as indicated in the drawings.  The 
earth shall not be dumped haphazardly but shall be spread in horizontal 
layers not exceeding 500 mm in thickness and nominal compaction done to 
the satisfaction of the Engineer.  All clods shall be broken before placing the 
fill.  Earthmoving machinery including dumpers, dozers and trucks shall be 
allowed to ply over the fill to permit compaction to take place. 

 In wide areas rollers may be employed and nominal compaction done to the 
satisfaction of the Engineer.  No payment for compaction shall be made for 
such nominal compaction. 

3.8.0 Approaches and Fencing 

 The Contractor shall provide and maintain proper approaches for workmen 
and for inspection.  The roads and approaches around the area shall be kept 
clear at all times so that there is no hindrance to the movement of men, 
material and equipment of various agencies connected with the Project.  
Sturdy and elegant fencing is to be provided around the top edge of the 
excavation as well as the bottom of the fill at the surplus disposal area where 
dumping from a high bench is in progress, if directed by the Engineer. 

3.9.0 Lighting 

 Full scale area lighting is to be provided if night work is permitted or directed 
by the Engineer.  Even if no night work is in progress, red warning lights 
should be provided at the top in edges of the excavated area and the edges 
of the fill, unless otherwise permitted by the Engineer. 
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4.0.0 TESTING AND ACCEPTANCE CRITERIA 

4.1.0     Excavation

 On completion of excavation, the dimensions of the area will be checked as 
per the drawings after the area is completely dewatered. 

 The work will be accepted after all undercuts have been set right and all over 
excavations filled back to required lines, levels and grades by compacted 
earth, at the Contractor's cost. 

Over excavation of the sides will be made good free of cost by the Contractor.  
The excavation work will be accepted after the above requirements are 
fulfilled & all temporary approaches encroaching inside the required 
dimension of the excavation have been removed.  

4.2.0 Area-filling
 
 The degree of compaction required will be as per the stipulations laid down in 

appropriate sections of this specification.  The actual method for measuring 
the compaction achieved will be as decided by the Engineer.  The work of 
area filling will be accepted after the Engineer is satisfied with the degree of 
compaction achieved. 

5.0.0 INFORMATION TO BE SUBMITTED 

5.1.0 With Tender 

 Following details of Machineries, transport vehicles, equipment proposed to 
be used for excavation, area-filling and compaction have to be submitted 
along with the tender : 

  I) Equipment, machinery & earthmoving vehicles, available with the 
Contractor and proposed to be used for excavation and haulage giving 
details regarding make, model, capacity, year of manufacture, 
numbers available for this contract and general condition. 

 ii) Equipment proposed to be used for area filling and compaction giving 
similar details as in item 5.1.0 (i) above. 

 iii) Method of transportation. 

5.2.0 After Award 

 After award of contract the successful tenderer shall submit the following for 
approval and adoption :    
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a) Within 15 days of Award of the contract, the Contractor shall submit a 
detailed programme of work as proposed to be executed giving 
completion dates of excavation of the various areas and the time 
required for area-filling and compaction.  The programme should also 
show how the excavation and area- filling quantities will be balanced, 
minimising temporary stacking of spoils.  It is to be noted that the 
Engineer even after initial approval of the programme, may instruct to 
enhance or retard the progress of work during the actual execution, in 
order to match with overall construction schedule without attracting 
any claims from the Contractor.  The initial programme being 
submitted by the Contractor should have sufficient flexibility to take 
care of such reasonable variations. 

          b) Within 15 days of award, the Contractor shall submit drawings 
showing details of slopes, approaches, sump pits, dewatering      lines, 
borrow pits,if any, fencing etc. for approval of the Engineer for 
adoption.

6.0.0 RATES

6.1.0 Excavation and Disposal 

The rates of earthwork for all types of soils, soft and decomposed rock and 
hard rock and leads as listed in the Schedule of Items will include the cost of 
all materials consumed, hire charges of tools and plants and equipment, cost 
of labour, insurance, taxes and royalties, security and safety arrangements, 
power, fuel, lubricants, services, accommodations, supervisions, overheads, 
profits etc. 

The rates of excavation should also include the cost of dewatering. The 
Contractor will have to give a rebate for non-compaction in case the 
excavated material is stacked for use in back-fill by some other agency at a 
later date or dumped and spread in the disposal area with nominal 
compaction. 

6.2.0 Area-Filling by Excavated Earth and Compaction 

The rates to be quoted for this item should be complete in all respects 
including transporting earth available from excavation under Cl. 6.1.0 and 
include all the components of cost listed under Cl. 6.1.0. No extra will be 
payable for filling at any depth. 



Telangana State Power Generation Corporation Ltd EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 

DEVELOPMENT CONSULTANTS VII-C/S-3 : 17 

(PCA.CD-005.e-PCT-TS-K-02-2014-15-VII-C_SEC3_KTPS.DOC) 

6.3.0 Area-Filling by Earth brought from Borrow Pits or  
 Stacks left by other Agencies 

 In case sufficient earth of proper quality is not available from the excavated 
spoils, the Engineer may direct area filling to be done by bringing earth from 
borrow pits or selectively from stacks left by other agencies.  The material in 
the stacks which are considered by the Engineer to be unfit for use in the fill, 
shall be carted away by the Contractor to the disposal area. 

 The rate to be quoted against the relevant item of the schedule should be 
complete in all respects and include all the components of cost listed under 
Cl.No. 6.1.0 of this specification.  No extra will be payable for filling at any 
depth.  Leads will however be paid as per Schedule of Items. 

6.4.0 Dewatering

 The rate for any dewatering of the area during the period of contract, original 
or extended, shall be deemed to have been included in the unit rate of 
excavation.

7.0.0 MEASUREMENT

7.1.0 Clearing and Grubbing 

 No separate measurement shall be done for this item for the purpose of 
payment in general, except for cutting of trees, having girth more than 300 
mm.

7.2.0 Excavation and Disposal 

 Actual quantity of excavation required and approved by the Engineer shall be 
measured in Cu.M.  No extra shall be paid for keeping the excavations 
dewatered as required.  Necessary disposal of the spoil for filling or stacking 
as described in the Schedule of Items shall be included in the quoted rate. 

 The measurement may be done by direct tape measurement or by cross 
sections derived from initial and final levels. 

7.3.0 Area Filling with Earth from Stacks 

 Actual quantity of filling as worked out from the contour drawings or the 
volume of the stack with a deduction of 30% (thirty percent) for compensating 
the voids shall be measured in Cu.M.  The measurements will be taken 
before any monsoon passes over the area. 
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7.4.0 Area-Filling with Earth from Borrow Pits and Stacks 

 Actual quantity of excavation in the Borrow pits, or the volume of the stack 
with a deduction of 30% percent for voids, in case filling is done from stacks, 
shall be measured in Cu.M.  The lead as mentioned in the Schedule of Items 
shall be included in the rates quoted. 
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VOLUME : VII-C 

SECTION-IV

TECHNICAL SPECIFICATION 
FOR

EARTHWORK IN EXCAVATION AND BACKFILLING 

1.0.0 SCOPE 

 This specification covers excavation in all types of soil, soft and decomposed 
rock not requiring blasting and  rocks requiring blasting, shoring, dewatering, 
filling around foundations and to grade, compaction of fills and approaches, 
protective fencing, lighting, etc. relevant to structures and locations covered 
under the scope of this contract. 

2.0.0 GENERAL 

2.1.0 Work to be provided for by the Contractor 

 The work to be provided for by the Contractor, unless specified otherwise, 
shall include but not be limited to the following : 

 a) Furnish all labour, supervision, services including facilities as required 
under statutory labour regulations, materials, scaffolds, equipment, 
tools and plants, transportation, etc. required for the work.  

b) Prepare and submit working drawings showing the approaches, 
slopes, berms, shoring, sumps for dewatering, including drains and 
outfall for drainage, space for temporary stacking of spoils, disposal 
area, fencing, etc. and all other details as may be required by the 
Engineer.

c) To carry out sampling and testing and submit to the Engineer, results 
of soil compaction tests Whenever required by the Engineer to assess 
the degree of compaction.

d) Construction, maintenance and removal after completion   of 
Magazine of proper capacity as well as design for storing of 
explosives required for blasting work to be carried out under the scope 
of this tender including procurement of necessary licenses  from 
proper  authorities. 
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2.2.0 Work to be provided for by others 

 No work under this specification will be provided by any agency other than the 
Contractor unless specifically mentioned elsewhere in the Contract. 

2.3.0 Codes and Standards

 All works under this specification, unless specified otherwise, shall conform to 
the latest revision and/or replacement of the following or any other Indian 
Standard Specifications and Codes of Practice.  In case any particular aspect 
of work is not covered specifically by Indian Standard Specification any other 
standard practice as may be specified by the Engineer shall be followed : 

 IS:1200 : Method of Measurement of Building and Civil (Part-I) 
Engineering work;Part-I Earthwork. 

 IS:2720 : Determination  of  Moisture  Content (Part-II) 

 IS:2720  : Determination of  Moisture content / Dry Relation  
(Part-VII)  using Light Compaction. 

 IS:2720 : Determination of Density Index (Relative Density)  
(Part-xiv)  of cohesionless soils.            

 IS:2720      : Determination of Dry Density , in  place, by core 
(Part-xxix)cutter  method .  

 IS:2720     : Determination  of  Dry  Density  of soils,  in place,   
 xxviii) (Part-by sand replacement methods.     

  IS:3764     : Safety code for Excavation work. 

 IS:4081      : Blasting and Related  Drilling Operations 

 IS:4701      : Earthwork on canals 

2.4.0 Conformity with Designs

The Contractor is to carry out the work as per the drawings issued to him 
and/or Contractor's drawings which are approved by the Engineer and/or the 
Engineer's instructions. 

2.5.0 Materials to be used 

2.5.1 General 

All materials required for the work shall be of best commercial variety and 
approved by the Engineer. 
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2.5.2 Borrow Material

 Borrow material required for back-filling shall be excavated from approved 
locations and levels and shall consist of  material, approved by the Engineer, 
free from roots, vegetations, decayed organic matter, harmful salts and 
chemicals, free from lumps and clods.  If specified, clean graded sand free 
from harmful and deleterious material from approved quarries, shall be used 
as fill material. 

2.6.0 Quality Control 
 
 The Contractor shall establish and maintain quality control for the various 

aspects of the work, method, materials and equipment used.  The quality 
control  operation shall include but not be limited to the following items of 
work : 

 a) Lines, Levels and Grades : 

 i) Periodic surveys 

 ii)    Establishment of  markers, boards etc. 

 b) Back-filling :  

 i) Checking the quality  of fill material 

 ii) Checking moisture  content of the backfill 

 iii)   Checking the degree of compaction    

2.7.0 Information regarding site conditions

Surface and Sub-surface data regarding the nature of soil , rock , sub-soil 
water etc. shown on drawing or otherwise  furnished to the Contractor shall 
be taken as a  guidance only and variation there from shall not affect the  
terms of the contract. The Contractor must satisfy himself regarding the 
character and volume of all work under this contract and expected surface, 
Sub-surface and / or sub-soil water to be encountered . He must also satisfy 
himself about the general conditions of site and ascertain  the existing  and 
future construction likely to come up during  the execution of the contract so 
that he may evolve a realistic programme of execution. 
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3.0.0 EXECUTION 

3.1.0 Setting Out 

Within 15 days of award of Contract, the Contractor will prepare and submit to 
the Engineer, detailed drawings of the excavation work as proposed to be 
executed by him showing the dimensions as per drawings and specification 
adding his proposals of slopes, shorings, approaches, dewatering sumps, 
berms, etc.  On receiving the approval from the Engineer with modifications 
and corrections, if necessary, the Contractor will set out the work from the 
control points furnished by the Engineer and fix permanent points and 
markers for ease of future checking.  These permanent points and markers 
will be fixed at intervals prescribed by the Engineer and checked by the 
Engineer and certified by him after which the Contractor will proceed with  the  
work.  Engineer shall be provided with necessary men, material and 
instructions for such checking.  It should be noted that this checking by the 
Engineer prior to start of the work will in no way absolve the Contractor of his 
responsibility of carrying out the work to true lines and levels and grades as 
per drawing and subsequent corrections, if necessary, free of cost to the 
Owner in case any errors are noticed in the Contractor's work at any stage. 

3.2.0 Initial Levels 

Initial levels of the ground either in a definite grid pattern or as directed by the 
Engineer will be taken by the Contractor jointly with the Engineer over the 
original ground prior to starting actual excavation work and after setting out.  
These initial levels will be used for preparing cross- sections for volume 
measurement or for cross-checking the depths obtained from tape 
measurements. 

All records of levels, measurements etc. and also any drawing, cross section 
etc. made therefrom, shall be jointly signed by the authorised respresentative 
of the contractor and the Engineer before the commencement of work and 
they shall form the basis of all payments in future. 

3.3.0 Clearing and Grubbing, etc. 

The area to be excavated or filled shall be cleared outof fences, trees, logs, 
stumps, bush, vegetation, rubbish, slush, etc. and levelled up.  Trees upto 
300mm girth shall be uprooted.  Trees above 300mm girth to be cut, shall be 
approved by the Engineer and then marked.  Felling of trees shall include 
taking out roots upto 600mm below ground level or 150mm below formation 
level whichever is lower.  After the tree is cut and roots taken out the 
pot-holes formed shall be filled with good earth in 250mm layers and 
consolidated unless directed by the Engineer otherwise.  The trees shall be 
cut in suitable pieces as instructed by the Engineer. 
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Before earthwork is started, all the spoils and unserviceable materials and 
rubbish shall be burned or removed from the site to approved disposal areas 
as may be specified.  Ash shall be spread or removed.  Useful materials, 
saleable timber, firewood, etc. shall be the property of the Owner and shall be 
stacked properly at the worksite in a manner as directed by the Engineer. 

3.4.0 Classification 

All earthwork shall be classified under the following categories : 

No distinction  will be  made whether the  material is dry or  wet. 

 a) Ordinary Soil 

This shall comprise vegetable or organic soil, turf, sand, silt, loam, 
clay, mud, peat, black cotton soil, soft shale or loose moorum, a 
mixture of these and similar material which yields to the ordinary 
application of pick and shovel, rake or other ordinary digging 
implement. Removal of gravel or any other nodular material having 
diameter in any one direction not exceeding 75 mm occuring in such 
strata shall be deemed to be covered under this category.   

 b) Hard Soil 

 This shall include : 

i)  stiff heavy clay, hard shale, or compact moorum requiring 
grafting tool or pick or both and shovel, closely appllied ; 

ii) gravel and cobble stone having maximum diameter in any one 
direction between 75 and 300 mm ; 

iii) soling of roads, paths, etc., and hard core ; 

iv) macadam surfaces such as water bound, and bitumen/tar 
bound;

v) lime concrete, stone masonry in lime mortar and brick work in 
lime/cement mortar, below ground level ; 

vi) soft conglomerate, where the stones may be detached from 
the matrix with picks ; and 

vii) generally any material which requires the close application of 
picks, or scarifiers to loosen and not affording resistance to 
digging greater than the hardest of any soil mentioned in (i) 
and (vi) above. 
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 c) Soft and Decomposed Rock 

 This shall include : 

i) limestone, sandstone, laterite, hard conglomerate or other soft 
or disintegrated rock which may be quarried or split with 
crowbars ; 

ii) unreinforced cement concrete which may be broken up with 
crowbars or picks and stone masonry in cement mortar below 
ground level ; 

iii) boulders which do not require blasting having maximum 
diameter in any direction of more than 300 mm, found lying 
loose on the surface or embedded in river bed, soil, talus, 
slope wash and terrace material of  dissimilar origin; and 

iv) any rock which in dry state may be hard, requiring blasting, but 
which when wet becomes soft and manageable by means 
other than blasting. 

d) Hard Rock (requiring blasting) 

This shall include : 

i) any rock or cement concrete for the excavation of which the 
use of mechanical plant or blasting is required ; 

ii) reinforced cement concrete (reinforcement cut through but not 
separated from the concrete) below ground level; and 

iii) boulders requiring blasting. 

 e) Hard Rock (blasting prohibited) 

Hard rock requiring blasting as described under (d) but where blasting 
is prohibited for any reason and excavation has to be carried out by 
chiselling, wedging or any other agreed  method. 

In case of any dispute regarding classification, the decision of the 
Engineer shall be final. 
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3.5.0 Excavation for Foundations and Trenches

3.5.1 General 

All excavations shall be done to the minimum dimensions as required for 
safety and working facility.  Prior approval of the Engineer shall be obtained 
by the Contractor, in each individual case, for the method he proposes to 
adopt for the excavations including dimension, side slopes, shoring, 
dewatering, disposal, etc. This approval, however, shall not in any way make 
the Engineer responsible for any consequent  loss or damage.  The 
excavation must be carried out in the most expeditious and efficient manner. 

All excavation in open cuts shall be made true to line, slopes and grades 
shown on the drawing or directed by the Engineer.  No material shall project 
within the dimension of minimum excavation lines marked.  Boulders 
projecting out of the excavated surfaces shall be removed, if in the opinion of 
the Engineer they are likely to be a hindrance to the workers. 

Method of excavation shall be in every case subject to the approval of the 
Engineer and the Contractor shall ensure the stability and safety of the 
excavation, adjacent structures, services and works. 

The Contractor shall have full responsibility of the stability of the excavation 
and safety of the workmen.  If any slip occurs, the Contractor shall remove all 
slipped material from the excavated pit. 

All loose boulders, semi-detached rocks, not directly in excavation but so 
close to the area to be excavated as to be liable, in the opinion of the 
Engineer, to fall or otherwise endanger the workmen, equipment of the work, 
etc., shall be stripped off and removed away from the areas of excavation.  
The method used shall be such as not to shatter or render unstable or unsafe 
the portion which was originally sound and safe.  Any materials not requiring 
removal as contemplated in the work, but which, in the opinion of the 
Engineer, is later to become loose or unstable shall also be promptly and 
satisfactorily removed as directed by the Engineer. 

Prior to starting the excavation, the ground level at the location shall be 
checked jointly with the Engineer. 

The rough excavation may be carried upto a maximum depth of 150 mm 
above the final level.  The balance shall be excavated with special care.  If 
directed by the Engineer, soft and undesirable spots shall be removed even 
below the final level.  The extra excavation shall be filled up as instructed by 
the Engineer and the Contractor shall be paid for the extra excavation and the 
filling at the appropriate item rates. 
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If the excavation is done to a depth greater than that shown on the drawing, 
or directed by the Engineer, due to the Contractor's fault, the excess depth 
shall be filled up to the required level at the latter's cost (with cement concrete 
not leaner than 1:4:8 ordinary concrete or richer) as directed by the Engineer 
in each individual case.  

In formation of rock requiring blasting, those overcuts which are unavoidable 
will be made up by ordinary cement concrete 1:2:4 which will be paid for 
under appropriate rate, provided this overcut is not due to negligence of the 
Contractor. The decision of the Engineer as to the admissibility of such 
overcut for payment will be final. All excavated materials such as hard rock, 
boulders, bricks, dismantled concrete blocks, etc. shall be stacked separately 
as directed by the Engineer and shall be the property of the Owner. 

3.5.2 Excavation in Ordinary Soil, Hard Soil and Soft and Decomposed Rock 
 
The excavation in ordinary soil, hard soil, soft and decomposed rock will be 
carried out as per the approved proposal, modified and corrected where 
necessary by the Engineer.  The work will be carried out in a workmanlike 
manner without endangering the safety of nearby structures/services or works 
and without causing hindrance to other activities in the area.  As the 
excavation reaches the required dimensions, lines, levels and grades, the 
work will be checked by the Engineer thoroughly and the balance work will be 
carried out carefully to avoid any over-excavation.  On completion, the work 
will be finally checked and approved by the Engineer.  In certain cases, where 
deterioration of the ground, upheaval, slips, etc. are expected, the Engineer 
may order to suspend the work at any stage and instruct the Contractor to 
carry out the balance work just before the foundation work of the structure 
can be started.  No extra will be paid to the Contractor for such unavoidable 
temporary suspension of work. 

3.5.3 Excavation in Hard Rock 

In case where excavation, both in ordinary soil and hard rock, are involved, 
the ordinary soil comprising of soft, hard and dense soils (including laterite 
formations) and rock including weathered rocks, lateritic rocks, etc. which can 
be  excavated without blasting, shall be completely stripped off and the levels 
of the hard rock surface shall be taken to enable measurements.  Further 
work in hard rock shall be resumed after clearance from the Engineer. 

Personnel deployed for rock excavations shall be protected from all hazards 
such as loose rock/boulder rolling down and from general slips of excavated 
surfaces.  Where the excavated surface is such that it is not stable against 
sliding, necessary supports, props, bracings or bulkheads shall be provided 
and maintained during the period of construction.  Where danger exists of 
loose rock/boulder falling from the excavated surfaces deeper than 2 metres, 
steel mesh anchored to the lower edge of excavation and extending over and 
above the rock face, adequate to retain the dislodged material shall be 
provided and maintained. 
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In case where blasting, though otherwise required, is prohibited for any 
reasons, the excavation shall be carried out by chiselling, wedging or any 
other approved method and payment appropriate to blasting shall be made, 
unless otherwise mentioned in the Schedule. 

3.5.4 Blasting

3.5.4.1 General 

Storage, handling and use of explosives shall be governed by the current 
explosive rules laid down by the Central and the State Governments.  The 
Contractor shall ensure that these rules are strictly adhered to.  The following 
instruction, wherever found in variance with the above rules, shall be 
considered as superceeded by the above rules. 

 No child under the age of 16 and no person who is in a State of intoxication 
shall be allowed to enter the premises where explosives are stored nor they 
shall be allowed to handle the explosives. 

3.5.4.2 Storage of Explosive 

 Storage of explosives shall be governed by the current Explosive Rules, 
Explosives shall be stored in a clean, dry, well ventilated magazine to be 
specially built for the purpose. Under no circumstances should a magazine be 
erected within 400 m of the actual work site or any source of fire.  A space 
surrounding the magazine shall be fenced in.  The ground inside the fence 
shall be kept clear and free from trees, bushes etc. The admission to this 
fenced space shall be by one gate only and no person shall be allowed inside 
this fence without permission of the Officer-in- charge.  The clear space 
between the fence and the magazine shall not be less than 90m. The 
megazine shall be perfectly well drained. 

 Two lightning conductors shall be provided to the magazine, one at each end.  
The lightning conductors shall be tested once in every year. 

 Fuses and detonators shall be stored in separate magazines. However, 
detonators can be kept in an annexe adjoining the magazine provided that 
their number does not exceed 25,000 and that the annexe is so constructed 
that not less than 60 cm masonry and 100 cm of air space shall intervene 
between any detonators in such annexe and the interior of the main 
magazine.  Cases containing explosives are not to be opened in a magazine. 
Explosive in open cases are not to be received into a magazine. Explosives 
which appear to be in a damaged or dangerous condition are not to be kept in 
any magazine, but must be removed without delay to a safe distance and 
destroyed.

 Artificial light is not to be allowed in any magazine.  No smoking shall be 
allowed within 100 m of a magazine. 

 Magazine shoes without nails shall be used while entering the magazine. 



Telangana State Power Generation Corporation Ltd EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 

DEVELOPMENT CONSULTANTS VII-C/S-4 : 10 

(PCA.CD-005.e-PCT-TS-K-02-2014-15-VII-C_SEC4_KTPS.DOC) 

 The mallets, levers, wedges etc. for opening barrels or cases are to be of 
wood. Inside a magazine the cases of explosives are to be carried by hand 
and shall not be rolled or dragged.  Explosives which have been issued and 
returned to the magazine are to be issued first; otherwise those which have 
been longest in store are to be issued first.   

 Cases of explosives must be kept clear of the walls and floors for free 
circulation of air on all sides, special care is to be taken to keep the floor free 
from grains of powder or portions of explosive matter fallen on the floors due 
to leakage of cases etc. 

 The magazine shall not be opened during any duststorm or thunderstorm nor 
any person shall be allowed in the vicinity of the magazine. 

 All magazines shall be officially inspected at definite intervals and a record 
kept of the results of such inspections. 

3.5.4.3 Carriage of Explosives 

 Detonators and explosives shall be transported separately to the blast site.  
Explosives shall be kept dry and away from the direct rays of the sun, naked 
lights, steam pipes or heated metal and other sources of heat.  Before 
explosives are removed, each cage or package is to be carefully examined to 
ascertain that it is properly closed and shows no sign of leakage. 

 No person except the driver shall be allowed to travel on a vehicle conveying 
explosives. No carriage or vessel shall be used for transporting explosives 
unless all iron or steel therein with which a package containing any explosive 
is likely to come in contact is effectually covered with lead, leather, wood, 
cloth or other suitable material.  No lights shall be carried on the vehicle 
carrying explosives. 

 No operation connected with the loading, unloading and handling of 
explosives shall be conducted after sunset. 

3.5.4.4 Use of Explosives 

 The Contractor shall appoint an agent who shall personally superintend the 
firing and all operations connected therewith.  The contractor shall satisfy 
himself that the person so appointed is fully acquainted with the 
responsibilities imposed on him.  

 Holes for charging explosives shall be drilled with Pneumatic drills, the drilling 
pattern being so planned that the rock pieces after blasting will be suitable for 
handling.

 The hole diameter shall be of such a size that cartridges can easily pass 
down them and undue force is not required during charging. Charging 
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operations shall be carried out by or under the personal supervision of the 
shotfirer.  Wrappings shall never be removed from explosive cartridges. Only 
wooden rods shall be used for loading and stemming shotholes.  Only one 
cartridge at a time shall be inserted and gently passed home with the wooden 
tamping rod. 

 Only such quantities of explosives as are required for the particular amount of 
work to be done shall be brought   to the works.  Should any surplus remain 
when all the holes have been charged, it shall be carefully removed to a point 
at least 300 m from the firing point. 

 The explosives shall be fired by means of an electric detonator placed inside 
the cartridge.  For simultaneous firing of a number of charges the electric 
detonators shall be connected with the exploder through the shotfiring cable 
in a simple series circuit.  Due precautions shall be taken to keep the firing 
circuit insulated from the ground, bare wires, rails, pipes or any other path of 
stray current and to keep the lead wires short circuited until ready to fire.  Any 
Kinks in detonator leading wire shall be avoided.  

 For simultaneous firing of a large number of shotholes, use of cordtex may be 
done. Cordtex shall be initiated by an electric detonator attached to its side 
with adhesive tape, connecting wire or string. 

 All connections shall be made by the authorised shotfirer himself. The 
shotfiring cable shall not be dragged along the ground to avoid possible 
damage to the insulation.  The shotfiring cable shall be tested for continuity 
and possible short circuiting before it is used each time.  

 The shotfirer shall always carry the exploder handle on his person until he is 
ready to fire shots. The number of shots fired at a time shall not exceed the 
permissible limits. 

 Blasting shall only be carried out at certain specified times to be agreed jointly 
by the contractor and the Engineer. 

 Before any blasting is carried out, it shall be ensured that all workmen, 
vehicles and equipment on the site are cleared from an area of minimum 300 
metres radius from the firing point, or as required by statutory regulations, at 
least ten minutes before the time of firing by sounding a warning siren. The 
area shall be encirled by red flags. 

 At least five minutes after the blast has been fired in case of electric firing or 
as stipulated in the regulations the authorised shotfirer shall return to the blast 
area and inspect carefully the work and satisfy himself that all charged holes 
have exploded. Cases of misfired unexploded charges shall be exploded by 
drilling a parallel fresh hole not less than 600 mm from the misfired hole and 
by exploding a new charge. The authorised shotfirer shall be present during 
removal of the debris liable to contain unexploded explosives near the 
misfired hole.  The workmen shall not return to the site of firing until atleast 
half an hour after firing. 
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 When blasting is conducted in the neighbourhood of roads, structures, 
buildings etc. controlled blasting has to be carried out by drilling shallow 
shotholes and filling the same with light charge of explosives. 

 Adequate safety precautions as per building bye-laws, safety code, statutory 
regulations etc. shall be taken during blasting operations. 

3.5.5 Disposal 

The excavated spoils will be disposed of in any or all the following manners :- 

a) By using it for backfilling straightway. 

b) By stacking it temporarily for use in backfilling at a later date during 
execution of the Contract. 

c) i) By either spreading, Or 

ii) spreading and compacting at designated filling areas and / or 
disposal areas. 

d) By selecting the useful material and stacking it neatly in areas 
designated by the Engineer for use in backfilling by some other 
agency.

The rate for excavation in soil should include the cost of filling and 
compaction in case (c) (ii). The rate for excavationin rock should include the 
cost  of disposal as per (d). 

3.5.6 Disposal of Surplus 
 

All surplus material from excavation shall be carried away from the excavation 
site to designated disposal area selected by the Engineer. 

All good and sound rock excavated from the pits and all assorted materials of 
dismantled structures shall be the property of the Owner and if the Contractor 
wants to use it, he shall have to obtain it from the Engineer at a mutually 
agreed rate for the same. 

All sound rock and other assorted materials like excavated bricks, etc. shall 
be stacked separately and shall be measured in stacks deducting 30% 
volumetric measure for voids. 
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3.5.7 Protection 

 The Engineer shall be notified by the Contractor as soon as the excavation is 
expected to be completed within a day so that it may be inspected by him at 
the earliest.  Immediately after approval of the Engineer, the excavation must 
be covered up in the shortest possible time.  But, in no case the excavation 
shall be covered up or worked on before approval and measurement by the 
Engineer.  Excavated material shall be placed beyond 1.5 metres from the 
edge of the pit or trench or half the depth of the pit or trench whichever is 
more or further away if directed by the Engineer. 

 Excavation shall not be carried out below the foundation level of structure 
close by until required precautions have been taken. 

 Adequate fencing is to be made enclosing the excavation. 

 The Contractor shall protect all under-ground services exposed by 
excavation.  The Contractor shall also divert all surface drains, etc. affected 
by the excavation to maintain the working area neat and clean. 

3.5.8 Dealing with Surface Water

 All working areas shall be kept free of surface water as far as reasonably 
praticable. Works in the vicinity of cut areas shall be controlled to prevent the 
ingress of surface water. 

 No works shall commence until surface water streams have been properly 
intercepted , redirected or otherwise dealt with. 

 Where works are undertaken in the monsoon period , the Contractor may 
need to construct temporary drainage systems at his own cost to drain 
surface water from working  areas. 

3.5.9 Dewatering 

 All excavations shall be kept free of water and slush.  Grading in the vicinity of 
excavations shall be controlled to prevent surface water running into 
excavated areas.  The Contractor shall remove by pumping or other means 
approved by the Engineer any water inclusive of rain water and subsoil water 
accumulated in excavation and keep the trench dewatered until the 
construction of foundation structure and backfilling are complete in all 
respects.  (except where such dewatering would need installation of well 
points or deep  wells for which separate payment will be made) Sumps made 
for dewatering must be kept clear of the foundations.  Method of pumping 
shall be approved by the Engineer but in any case, the pumping arrangement 
shall be such that there shall be no movement of subsoil or blowing in due to 
differential head of water during pumping. 
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If necessary, the Engineer may direct the Contractor to continue dewatering 
beyond his original or extended contract period in which case he will be paid 
separately for dewatering as per terms mentioned elsewhere under payment 
and measurement, provided the Contractor has completed all the work 
satisfactorily.

3.5.10 Timber Shoring 

Timber Shoring made out of approved quality of timber shall be 'close' or 
'open' type, depending on the nature of soil and the depth of pit or trench and 
the type of timbering shall be determined by the Engineer.  It shall be the 
reponsibility of the Contractor to take all necessary steps to prevent the sides 
of trenches and pits from collapsing. 

3.5.10.1 Close Timbering 

Close timbering shall be done by completely covering the sides of the 
trenches and pits generally with short, upright members called 'polling 
boards'.  These shall be of minimum 250 x 40 mm sections as directed by the 
Engineer.  The boards shall generally be placed in position vertically in pairs, 
one board on each side of cutting, and shall be kept apart by horizontal 
walers of strong wood at maximum 1.2 metres spacings, cross strutted with 
ballies or as directed by the Engineer.  The length of the bally struts shall 
depend on the width of the trench or pit. 

In case where the soil is very soft and loose, the boards shall be placed 
horizontally against the sides of the excavation and supported by vertical 
walers, which shall be strutted to similar timber pieces on the opposite face of 
the trench or pit.  The lowest board supporting the sides shall be taken into 
the ground.  No  portion of the vertical side of the trench or pit shall remain 
exposed, so that the earth is not liable to slip out. 

The withdrawal of the timber shall be done very carefully to prevent the 
collapse of the pit or trench.  It shall be started at one end and proceeded 
systematically to the other end.  Concrete or masonry shall not be damaged 
during the removal of the timber.  No claim shall be entertained for any timber 
which cannot be withdrawn and is lost or buried. 

3.5.10.2 Open Timbering 

In the case of open timbering, the entire surface of the side of trench pit is not 
required to be covered.  The vertical board of minimum 250 mm width and 
minimum 40 mm depth shall be spaced sufficiently apart to leave 
unsupported strips of maximum 500 mm average width.  The detailed 
arrangement, sizes of the timber and the distances apart shall be subject to 
the approval of the Engineer.  In all other respects, specification for close 
timbering shall apply to open timbering. 

3.6.0 Treatment of Slips 
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 he Contractor will take all precaution to avoid high surcharges and provide 
proper surface drainage to prevent flow of water over the sides.  These 
precautions along with proper slopes, berms, shoring and control of ground 
water should cause no slips to occur.  If however slips do occur due to causes 
beyond the control of the Contractor, the same shall be removed by him and 
payment shall be made to him on appropriate item rate of earthwork.  Slips 
caused due to negligence of the Contractor will be cleared and back-filled 
later by him at his own expenses. 

3.7.0 Back-filling

3.7.1 General 
 

The material used for backfilling shall consist of material, approved by the 
Engineer obtained directly from nearby areas where excavation work by the 
same agency is in progress, from temporary stacks of excavated spoils or 
from borrow pits from selected areas designated by the Engineer.  The 
material shall be free from lumps and clods, roots and vegetations, harmful 
salts and chemicals, organic materials, etc. 

In certain locations, the Engineer may direct sand fillings.  The sand should 
be clean, well graded and be of quality normally acceptable for use in 
concrete.

3.7.2 Filling and Compaction in Pits and Trenches around Structures 

As soon as the work in foundations has been accepted and measured, the 
spaces around the foundation structures in pits and trenches shall be cleared 
of all debris, brick bats, mortar droppings, etc., and filled with earth in layers 
not exceeding 250 mm in loose thickness each layer being watered, rammed 
and properly compacted to achieve a dry density of not less that 9o% of 
proctor's dry density at optimum moisture content as per IS-2720 ( Part-VII) 
where backfilling with cohesive soil and sandy silt containing  high percentage 
of Silt. For back filling with sand having little or no silt, each layer shall be 
compacted to a relative density of 75% as per IS-2720 part XIV.  Earth shall 
be rammed with approved mechanised compaction machine.  Usually, no 
manual compaction shall be allowed unless specifically permitted by the 
Engineer.  The final surface shall be trimmed and levelled to proper profile as  
shown in the drawing and as desired by the Engineer. 

Since the degree of compaction depends on the moisture content of the soil, 
a close watch sould be kept on it and corrections done to optimise the 
moisture content. 
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3.7.3 Plinth Filling 

 The plinth shall be filled with earth in layers not exceeding 250 mm in loose 
thickness, watered and compacted as stated under clause no. 3.7.2 with 
approved compaction machine or manually, if specifically permitted by the 
Engineer.  When the filling reaches the finished level, the surface shall be 
flooded with water for at least 24 hours, allowed to dry and then rammed and 
compacted, in order to avoid any settlement at a later stage.  The finished 
level of the filling shall be trimmed to the slope intended to be given to the 
floor.

3.7.4 Filling in Trenches for Water Pipes and Drains

Earth used for filling shall be free from salts, organic or other foreign matter.  
All clods of earth shall be broken or removed.  Where excavated material is 
mostly rock, the boulders shall be broken into pieces not bigger than 150 mm 
size in any direction, mixed with fine material consisting of disintearated rock, 
moorum or earth as available, so as to fill up the voids as far as possible and 
then the mixture used for filling. The  types of bedding & pipe  surround 
material shall be as specified in the drawings . 

Filling in trenches for pipes and drains shall be commenced as soon as the 
joints of pipes and drains have been tested and passed. 

Where the trenches are excavated in soil, the filling shall be done with earth 
on the sides and top of pipes in layers not exceeding 150 mm, watered, 
rammed and compacted taking care that no damage is caused to the pipe 
below. Filling of trenches shall be carried out simultaneously on both sides of 
the pipe in such a manner that unequal pressures do not occur. 

In case of excavation of trenches in rock, the filling upto a depth of 300 mm or 
the diamter of the pipe whichever is more, above the crown of pipe or barrel 
shall be done with fine material such as earth, moorum, disintegrated rock or 
ash according to the availability  at  site.  The remaining filling shall be done 
with rock filling of boulders of size not exceeding 150 mm mixed with fine 
material as available to fill up the voids, watered, rammed and compacted.     

3.7.5 Filling in Disposal Area 
 

Surplus material from excavation which is not required for backfilling will be 
disposed of in designated disposal areas.  The spoils shall not be dumped 
haphazardly but should be spread in layers approximately 250 mm thick when 
loose and compacted with the help of compacting equipment.  In wide areas 
rollers will be employed and compaction done to the satisfaction of the 
Engineer at the optimum moisture content which shall be checked and 
controlled by the Contractor. 
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 In certain cases the Engineer may direct disposal without compaction which 
can be done by tipping the spoils from a high bench neatly maintaining 
always a proper level and grade of the bench. 

3.8.0 Approaches and Fencing 

 The Contractor should provide and maintain proper approaches for workmen 
and for inspection.  The roads and approaches around the excavated pits 
should be kept clear at all times so that there is no hindrance to the 
movement of men, material and equipment of various agencies connected 
with the Project. Sturdy and elegant fencing is to be provided around the top 
edge of the excavation as well as the bottom of the fill at the surplus disposal 
area where dumping from a high bench is in progress. 

3.9.0 Lighting 

 Full scale area lighting is to be provided if night work is permitted or directed 
by the Engineer.  If no night work is in progress, red warning lights should be 
provided at the corners of the excavated pit and the edges of the fill.   

4.0.0 TESTING AND ACCEPTANCE CRITERIA

4.1.0 Excavation 

 On completion of excavation, the dimensions of the pits will be checked as 
per the drawings after the pits are completely dewatered the work will be 
accepted after all undercuts have been set right and all over excavations filled 
back to required lines, levels and grades by placing ordinary concrete of 1:4:8 
proportion and/or richer and/or by compacted earth, as directed by the 
Engineer, at the Contractor's cost.  The choice of grade of concrete will be a 
matter of unfettered discretion of the Engineer.  Over excavation of the sides 
will be made good free of cost by the Contractor while carrying out the 
back-filling.  The excavation work will be accepted after the above 
requirements are fulfilled and all temporary approaches encroaching inside 
the required dimension of the excavation have been removed. 

4.2.0 Back-filling

 The  degree of compaction shall be sufficient to achieve a dry density of not 
less than 90% of proctor's dry density at optimum moisture content  as per 
IS-2720 ( Part - vii) or a relative density  of 75% as per IS-2720 (Part-xiv)as 
applicable  depending on the nature of back filling material as stated in clause 
no. 3.7.2 of this specification . The work of back-filling will be accepted after 
the Engineer is satisfied with the degree of compaction achieved. 
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5.0.0 INFORMATION TO BE SUBMITTED 

5.1.0 With Tender 

 Details of Equipment proposed to be used for excavation, back-filling and 
compaction have to be submitted along with the tender. 

5.2.0 After Award 

 After award of the Contract the successful tenderer shall submit the following 
for approval and adoption : 

 a) Within 30 days of Award of the Contract, the Contractor shall submit a 
detailed programme of the work as proposed to be executed giving 
completion dates of excavation of the various foundations and the 
time required for back-filling and compaction after completing the 
foundation for structures.  In case the Earthwork Contractor is also the 
agency for the foundation work, the Earthwork programme is to be 
connected with the foundation programme.  The programme should 
also show how the excavation and back-filling quantities will be 
balanced, minimising temporary stacking of spoils.  It is to be noted 
that the Engineer even after initial approval of the programme, may 
instruct to enhance or retard the progress of work during the actual 
execution, in order to match with the progress of foundations without 
attracting any claims from the Contractor.  The initial programme 
being submitted by the Contractor should have sufficient flexibility to 
take care of such reasonable variations. 

 b) Within 15 days of award, the Contractor shall submit drawings 
showing details of slopes, shorings, approaches, sump pits, 
dewatering lines, fencing etc. for approval of the Engineer for 
adoption.

6.0.0 RATES

 The rates for the items shall include cost of all materials consumed in the 
works, hire charges of materials, tools and plant, cost of labour, insurance, all 
transport, taxes, royalties, security and safety arrangements, supervision, 
profit etc.  The rates of excavation shall also include the cost of dewatering 
(except where such dewatering would  need installation of well points or deep 
wells for which separate payment will be made) and stacking the 
excavatedspoils properly within a lead of 30M, unless otherwise mentioned in 
the Schedule of items. 

 The Contractor will have to give a rebate if the excavated earth is directly 
used for back-filling. 
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Where back-filling is to be done with sand, it shall be of good quality from 
quarries approved by the Engineer.  The rate shall include all operations 
including the cost of sand.   

In case the Contractor is required to continue dewatering of the excavated 
pits beyond the period of the contract, original or extended, he will be paid 
separately for it as per the schedule of items only for the period beyond the 
final terminal date of the contract.  The rate will be complete in all respects 
including the cost of consumables, if any. 

7.0.0 MEASUREMENTS 

7.1.0 Clearing and Grubbing 

No separate measurement shall be done for this item for the purpose of 
payment in general except for cutting of trees  having girth more than 30 cms. 
and works connected to this. 

7.2.0 Excavation 

Actual quantity of excavation required and approved by the Engineer shall be 
measured in Cu.M. No extra shall be paid for keeping the excavations 
dewatered as required for completion of the structure to come in.  Necessary 
disposal of the spoils as described in the schedule of items shall be included 
in the quoted rate. 

7.3.0 Shoring 
 

The actual effective area of shoring as approved by the Engineer, shall be 
measured in Sq.M.  All planks, wallings, verticals, struts, props and all other 
materials as required for the shoring and subsequent safe dismantling and 
removal shall be included in the rates quoted. 

7.4.0 Back-filling

7.4.1 With Assorted Earth from Excavations
for Foundations, Trenches etc.

Actual quantity of consolidated backfill shall be measured in Cu.M.  The cost 
of lead, lift, etc. shall be as per schedule of items and included in the rate 
quoted.
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7.4.2 With Earth from borrow pits and stacks

 Actual quantity of consolidated back-filling or actual quantity of excavation in 
the borrow pits, or the excavated volume of the stack with a deduction of 30% 
for voids, in case filling is done by earth from stack, whichever is less, shall be 
paid in Cu.M.  The lead, lift, etc. as mentioned in the Schedule of Items shall 
be included in the rates quoted. 

7.4.3 Sand filling 

 Actual quantity of consolidated sand filling shall be measured in Cu.M.  The 
rate shall include cost of sand and all necessary works for execution of the 
items.

7.5.0 Leads and Lifts 

 The leads for excavation and/or back-filling will be measured between the 
centroid of the actual disposal area and that of the plan of the pit.  The 
distance between these two points will be measured along the shortest 
practicable haulage path as decided by the Engineer. 

 Lifts will be measured vertically between the average ground level from where 
the pit excavation was started and the botton level of the excavated pit.  Level 
lines corresponding to the stages where  

 lifts become payable will be drawn on the cross section of the pit and the 
volumes of excavation contained between these horizontal planes will be 
computed and paid according to the corresponding rates.   

7.6.0 Dewatering 

 Dewatering for work beyond the Contract period original or extended will be 
measured on the basis of horse power - hour which will be obtained by 
multiplying the estimated requirement of horse power required to run the 
pumps or actually employed, whichever is less, by the actual hours run, 
approximated to the nearest half hour. 
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VOLUME : VII-C 

 
SECTION-XV 

 
QUALITY ASSURANCE AND INSPECTION 

FOR
CIVIL AND STRUCTURAL WORK 

 
 
 
1.00.00 INTRODUCTION 
 
1.01.00 This part of the specification covers the sampling, testing and quality 

assurance requirement (including construction tolerances and acceptance 
criteria) for all civil and structural works covered in this specification. 

 
1.02.00 This part of the technical specification shall be read in conjunction with other 

parts of the technical specifications, general technical requirements & 
erection conditions of the contract. Wherever IS code or standards have been 
referred they shall be the latest revisions. 

 
1.03.00 The rate for respective items of work or price shall include the cost for all 

works, activities, equipment, instrument, personnel, material etc. whatsoever
associated to comply with sampling, testing and quality assurance 
requirement including construction tolerances and acceptance criteria and as 
specified in subsequent clauses of this part of the technical specifications. 
The QA and QC activities in all respects as specified in the technical
specifications/ drawings / data sheets / quality plans / contract documents 
shall be carried out at no extra cost to the owner. 

 
1.04.00 The contractor shall prepare detailed construction and erection methodology 

scheme which shall be compatible to the requirements of the desired 
progress of work execution, quality measures, prior approvals if any and the 
same shall be got approved by the Engineer. If required, work methodology 
may be revised/ reviewed at every stage of execution of work at site, to suit 
the site conditions by the contractor at no extra cost to  the owner. 

 
 
2.00.00 QUALITY ASSURANCE PROGRAMME 
 
2.01.00 The contractor shall adopt suitable Quality Assurance Programme (QAP) to 

ensure that the equipments and services under the scope of contract whether 
manufactured or performed within contractor's works or at his sub-contractor's 
premises or at the OWNER'S site or at any other place of work are in 
accordance with the specifications. Such QAP shall be outlined by the 
contractor and shall be finally accepted by the OWNER or their authorized 
representative after discussions before the start of work. The QAP shall be 
generally in line with IS/ISO Systems. 
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The contractor shall furnish complete QA & QC programme for the work 
envisaged which may include the following 

 
• Organization structure for the management and implementation of the 

proposed quality assurance programme 
 
• Quality System Manual 
 
• Design Control System 
 
• Documentation and Data Control System 
 
• Qualification data / details for Contractor's key personnel 
 
• The procedure for purchase of materials, parts, components and selection of 

subcontractor's services including vendor analysis, source inspection, 
incoming raw-material inspection, verification of materials purchased, etc. 

 
• System for shop manufacturing and site erection controls including process, 

fabrication and assembly 
 
• Control of non-conforming items and system for corrective actions and 

resolution of deviations 
 
• Inspection and test procedure both for manufacture and field activities. 
 
• Control of calibration and testing of measuring testing equipment. 
 
• System for Quality Audits 
 
• System for identification and appraisal of inspection status 
 
• System for authorizing release of manufactured product to the OWNER 
 
• System for handling, storage and delivery. 
 
• System for maintenance of records 
 
• Quality plans for manufacturing and field activities detailing out the specific 

quality control procedure adopted for controlling the quality characteristics 
relevant to each item of work/ equipment/component. 
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3.00.00 QA AND QC MANPOWER 
 
3.01.00  The contractor shall nominate one overall QA coordinator for the contract 

detailing the name, designation, contact details and address at the time of 
post bid discussions. All correspondence related to Quality Assurance shall 
be addressed by the contractor's QA coordinator to OWNER. OWNER shall 
address all correspondence related to Quality issues to the contractor's QA 
coordinator. The contractor's QA coordinator shall be responsible for co-
ordination of Quality activities between various divisions of the contractor and 
their sub-vendors on one hand & with OWNER on the other hand. 

 
3.02.00 The contractor shall appoint a dedicated, experienced and competent 

QA&QC in-charge at site, preferably directly reporting to the Project Manager, 
supported as necessary by experienced personnel, to ensure the effective 
implementation of the approved QAP. An indicative structure of contractor's 
QA&QC manpower required to be deployed at site is enclosed at Annexure-I. 
Based on the finalized L-2 network and the approved Field Quality plan, the 
contractor shall finalize and submit a deployment schedule of QA&QC 
personnel along with their details to OWNER for approval/ acceptance and 
further shall ensure their availability well before the start of the concern 
activity. 

 
3.03.00 The QA&QC in-charge shall have the organizational freedom and authority to 

implement the requirements of these quality assurance arrangements, free 
from commercial and programme restraints. The QA&QC setup of the 
contractor shall consist of qualified and experienced Civil, Electrical, 
Mechanical Engineers and Laboratory assistants with their supporting staff 
both at their works and site. 

 
3.04.00 The deployment of man power for QA & QC set up shall be affected on the 

basis of agreed manpower deployment schedule, which shall be prepared by 
the contractor based on the L-2 network and the same shall be submitted to 
the engineer-in-charge for acceptance. 

 
 
4.00.00 SAMPLING AND TESTING OF CONSTRUCTION MATERIALS 
 
4.01.00 The method of sampling for testing of construction materials and work / job 

samples shall be as per the relevant IS / standards / codes and in line with 
the requirements of the technical specifications / quality plans. All samples 
shall be jointly drawn, signed and sealed wherever required, by the contractor 
and the engineer or his authorized representative. 

 
4.02.00 The contractor shall carry out testing in accordance with the relevant IS / 

standards/codes and in line with the requirements of the technical 
specifications/quality plans. Where no specific testing procedure is 
mentioned, the tests shall be carried out as per the best prevalent 
engineering practices and to the directions of the Engineer. All testing shall be 
done in the presence of the engineer or his authorized representative. 
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4.03.00 Before execution of any civil work the contractor shall conduct full-scale 

suitability tests on various construction and building material such as fine and 
coarse aggregates, cement, reinforcement, construction chemicals, 
supplementary cementitious materials and construction water to ascertain 
their suitability for use and the concrete mix designs conducted from reputed 
institutes such as NCB-Ballabhgarh, CSMRS-Delhi, IIT’s, etc. as agreed by 
the engineer. The test samples for such full scale testing shall be jointly 
sampled and sealed by the engineer and contractor, thereafter these shall be 
sent to the concerned laboratory through the covering letter signed by field 
quality assurance (FQA) representative of the engineer. 

 
4.04.00 The contractor shall timely initiate the action with regard to the evaluation of 

aggregates and other building material including concrete mix design, so as 
to ensure completion of these tests before start of civil works at site, thereby 
not affecting any project work. The test reports and recommendations for 
suitability of the materials including concrete mix design shall be promptly 
submitted by the contractor to the engineer. 

 
4.05.00 Evaluation of aggregate for potential alkali-aggregate reactivity shall be 

carried out as per following scope of work 
 
 A.  Evaluation of Aggregates for Mechanical / Physical Properties 
 

a) To carry out different tests on coarse aggregate sample i.e. 
specific gravity, water absorption, sieve analysis, deleterious 
material; soundness, crushing value, impact value, abrasion 
value, elongation index and fiakiness index, as per IS: 2386. 

 
b) To carry out different tests on fine aggregate sample i.e. 

specific gravity, water absorption, sieve analysis, deleterious 
material, soundness, silt content, clay content and organic 
impurities as per IS: 2386. 

 
c) To prepare evaluation report based on test results of a) and b) 

above and to advise regarding suitability of fine and coarse 
aggregates. 

 
 B. Evaluation of Aggregates for Potential Alkali-Aggregate Reactivity: 
 

a) To carry out petrographic analysis and accelerated Mortar bar 
Test on aggregate samples (1N NaOH at 80 deg. Centigrade 
for 14 days as per ASTM 1260, or the method established/ 
developed by CSMRS for 22days test). 

 
b) To prepare a report based on test results of a) above and to 

advise regarding suitability of aggregates to be used and 
further testing required if any. 
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5.00.00 LABORATORY AND FIELD TESTING 
 
5.01.00 The field laboratory for QA and QC activities shall be constructed and set-up 

by the contractor in line with the indicative field QA&QC laboratory set-up 
enclosed at Annexure-II. The Laboratory building shall be constructed and 
installed with the adequate facilities to meet the requirement of envisaged test 
setup. Temperature and humidity controls shall be available wherever 
necessary during testing of samples. The quality plan shall identify the testing 
equipments/ instrument, which the contractor shall deploy and equip the field 
quality laboratory for meeting the field quality plan requirements. The 
contractor shall furnish a comprehensive list of testing equipments/ instrument 
required to meet the planned/scheduled tests for the execution of works for 
OWNER acceptance/ approval. The contractor shall mobilize the requisite 
laboratory equipment and QA&QC manpower at least 15 days prior to the 
planned test activity as per the schedule of tests. 

 
5.02.00  All equipments and instruments in the field shall be calibrated before the 

commencement of tests and then at regular intervals, as per the 
manufacturer's recommendation and as directed by the OWNER. The 
calibration certificates shall specify the fitness of the equipments and 
instruments within the limit of tolerance for use. Contractor shall arrange for 
calibration of equipments and instruments by an NABL / NPL accredited 
agency and the calibration report shall be submitted to OWNER. 

 
5.03.00 The tests which cannot be carried out in the field laboratory shall be done at a 

laboratory of repute. This includes all IITs, NCB, CSMRS, reputed 
government / autonomous laboratories / organizations, NITs and other 
reputed testing laboratories. The test samples for such test shall be jointly 
selected and sealed by the engineer and thereafter these shall be sent to the 
concerned laboratory through the covering letter signed by OWNER engineer. 
The test report along with the recommendations shall be obtained from the 
laboratories without delay and submitted to OWNER. 

 
5.04.00 Based on the schedule of work agreed with the engineer-in-charge and the 

approved FQP, the contractor shall prepare a schedule of tests and submit 
them to the engineer-in-charge and organize to carry out the tests as 
scheduled /agreed. 

 
 
6.00.00 PURCHASE AND SERVICE 
 
6.01.00 The major items/ equipments/ components to be manufactured in the shop of 

the contractor i.e. in-house items and those procured from sub-vendors / sub- 
manufacturer / sub-contractors i.e. bought out items (BOIs) shall be listed out 
by the contractor in their bid proposal. 
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6.02.00 An indicative list of major bought out items (not exhaustive) and services for 

civil works is enclosed at Annexure- III, for which the contractor shall submit 
the requisite details / lists of manufacturer's in their bid proposal. The list of 
manufacturers/ sub-vendors for all the BOIs envisaged in contract shall be 
included in the bid proposal by the contractor which shall be discussed / 
reviewed by the OWNER during post bid discussions and the list of proposed 
manufacturers / sub-vendors for each of the BOls shall be agreed/ approved. 
If any item is left out or gets included during detailed engineering, the 
contractor shall propose the manufacturer's / sub-vendor's details for review / 
approval of OWNER, prior to initiating the procurement of such materials. 

 
6.03.00 Where the manufacturers are placed in details required ("DR") category, the 

details of the manufacturers / sub-vendors placed in the "DR" category shall 
be submitted to the OWNER for approval in the prescribed OWNER format 
within the period agreed at the time of post bid discussions. The contractor's 
proposal shall include vendor's site facilities, expertise, facilities established at 
the respective works, the process capability, process stabilization, QC 
systems followed, experience list, etc. along with his own technical evaluation 
for identified sub-Contractors proposed. The formats for furnishing above 
details shall be given to the Contractor at post bid discussion stage. Monthly 
progress reports on sub-contractor detail submission / approval shall be 
furnished. Such manufacturers / sub-vendors approval shall not relieve the 
contractor from any obligation, duty or responsibility under the contract. 

 
6.04.00 To facilitate advance planning of material testing/ approval of bought out 

items, well before the start of activity as per L-2 network, representative 
samples shall be procured by the contractor from approved sub-vendors and 
submitted to the engineer for his approval before bulk procurement at least 
two months prior to start of works. In case of manufacturers test certificate 
(MTC) is submitted for acceptance, it shall be clearly traceable and correlated 
with the consignment received at site. MTC of all bought out items shall 
essentially contain all the test parameters / characteristics specified in the 
Technical specifications / standards / codes. In case the manufacturer’s test 
certificate does not mention these details, sample from each lot shall be 
tested for these properties at the third party lab acceptable to OWNER.  
Approval of material / sample by the engineer shall not relieve the contractor 
of his responsibility, for their conformance to the specification, as well as the 
requisite performance and quality of material. 

 
6.05.00 Structural steel supply is in the scope of the EPC contractor and shall be 

procured from approved vendors of APGENCO only as shown in the 
ANNEXURE-V. In case of non-availability of some of the sections with the 
approved vendors, the contractor may propose to procure the sections from 
the re-rollers of the main steel producers, the name of such re-rollers will 
have to be cleared by corporate quality assurance of OWNER for which 
details such as BIS approval, main steel producer's approval, past experience 
for production of sections of specified material, details of machines plants 
testing facilities etc., Confirmation that the process control and manufacturing 
of steel sections by re-rollers shall be same as that of main steel producers, 
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that billets for re-rolling will be sourced from main steel producers only shall 
be furnished with regards to re-roller. 

 
6.06.00 Even after clearance of re-rollers, induction of billets with identified and 

correlated Mill test certificates (TC's) in the process of re-rolling, sampling of 
steel, quality checks thereof and stamping of final product for further 
identification and correlation with TC's prior to dispatch shall be the 
responsibility of the contractor and these shall be performed in presence of 
the authorized representative of the main Contractor. 

 
6.07.00 Reinforcement steel supply is in the scope of the contractor and shall be 

procured from approved vendors of APGENCO. In case any size /diameter 
specified is not available with main steel producers and are proposed to be 
supplied from the conversion agent of the main steel producer the name of 
such conversion agent / re-roller shall have to be approved  by OWNER for 
which details such as BIS approval, Main steel producer's approval, Past 
experience for production of sections of specified material, details of 
machines, plants testing facilities etc., and confirmation that the process 
control and manufacturing of steel sections by re-rollers is the same as that of 
main steel producers, that billets for re-rolling are sourced from main steel 
producers only shall be furnished with regards to re-roller. 

 
 
7.00.00 MANUFACTURING QUALITY PLAN AND FIELD QUALITY PLAN 
 
7.01.00 All materials / components and equipment covered under the scope of work, 

shall be procured by the contractor for the purpose of the contract, after 
obtaining the written approval of the OWNER, which are to be manufactured 
at shop/ factory of the vendor/sub vendor shall be covered under a 
comprehensive quality assurance programme. The contractor's purchase 
specifications and inquiries shall call for Manufacturing Quality Plans (MQP) 
to be submitted by the sub-contractor/ sub-supplier/ sub-vendor. The MQP 
called for from the sub-contractor shall detail out for all the components and 
equipment, various tests / inspection, to be carried out as per the 
requirements of this specification and standards mentioned therein, quality 
practices and procedures followed by contractor's / sub-contractor's / sub-
supplier's quality control organization, the relevant reference documents and 
standards, acceptance norms, inspection  documents  raised  etc.,  during  all 
stages  of materials  procurement, manufacture, assembly and final 
testing/performance testing.  Such quality plans of the vendors / sub-vendors 
shall be submitted to the OWNER for approval for MQP and such approved 
quality plans shall form a part of the purchase order / contract between the 
contractor and sub-contractor. The quality plans shall be submitted on 
electronic form e.g. CD or E-mail in addition to hard copy, for review and 
approval of OWNER. After approval the same shall be submitted in compiled 
form on CD in addition to hard copy. 

 
7.02.00 The contractor shall furnish copies of the reference documents/ plant 

standards / acceptance norms/ tests and inspection procedure etc., as 
referred in quality plans. These quality plans and reference 



Telangana State Power Generation Corporation Ltd EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 

 

DEVELOPMENT CONSULTANTS  VII-C/S-XV : 8 
(PCA.CD-005.e-PCT-TS-K-02-2014-15-VII-C_SEC15_KTPS.DOC) 

documents/standards etc. will be subject to OWNER approval without which 
manufacturer shall not proceed. These approved documents shall form a part 
of the contract. In these approved quality plans, OWNER shall identify 
customer hold points (CHP), i.e. test/ checks which shall be carried out in 
presence of the OWNER engineer or his authorized representative and
beyond which the work shall not proceed without consent of OWNER in 
writing. All deviations to this specification, approved quality plans and 
applicable standards must be documented and referred to OWNER along 
with technical justification for approval and dispositioning. 

 
7.03.00 Within three weeks of the release of the purchase orders /contracts for such 

bought out items /components, a copy of the same without price details but 
together with the detailed purchase specifications, quality plans and delivery 
conditions shall be furnished to the OWNER for reference / record by the
contractor along with a report of the purchase orders placed so far for the 
contract. 

 
7.04.00 Well before the start of the work, the contractor shall prepare and submit the

Field Quality Plans (FQP) and obtain approval of OWNER, which shall detail 
out for all the works, equipments, services, quality practices and procedures 
etc in line with the requirement of the technical specifications to be followed 
by the contractor at site. This FQP shall cover for all the items / activities 
covered in the contract / schedule of items required, right from material
procurement to completion of the work at site. An Indicative Field Quality Plan 
for civil works is enclosed at Annexure - IV-A (Indicative FQP for civil works)
& Annexure - IV-B (Indicative FQP for structural steel works). 

 
 
8.00.00  DISPOSITIONING OF NON CONFORMITIES 
 
8.01.00 The non-conformity for the site works on being detected / noted shall be 

reported by the contractor in the standard format of OWNER under the 
system of dispositioning of non conformity report (NCR) to the engineer. The 
dispositioning of the NCR relating to equipment, assemblies, materials 
condition or process during construction / erection shall describe the 
proposed correction and also include the preventive / corrective action plan 
for future. 

 
 
9.00.00 QUALITY AUDIT 
 
9.01.00 OWNER reserves the right to carry out quality audit and quality surveillance 

of the quality management and control activities, systems and procedures of 
the contractor or their sub-contractor. The contractor shall provide all 
necessary assistance to enable the OWNER carry out such audit and 
surveillance. The contractor shall also take necessary measures, raise NCRs 
wherever required based on the audit findings / observations. 

 
 
 



Telangana State Power Generation Corporation Ltd EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 

 

DEVELOPMENT CONSULTANTS  VII-C/S-XV : 9 
(PCA.CD-005.e-PCT-TS-K-02-2014-15-VII-C_SEC15_KTPS.DOC) 

10.00.00 QA DOCUMENTATION PACKAGE 
 
10.01.00 The contractor shall be required to submit the QA documentation in two hard 

copies and two CD ROMs, as identified in respective quality plan with tick (�) 
mark. Typical contents of QA documentation pertaining to field activities as
per approved MQP, FQP and other agreed manuals / procedures, prior to 
commissioning of individual system shall generally contain the Quality Plan, 
Material mill test reports, Non-destructive examination results / reports, Heat 
Treatment Certificate/Record, Non-conformance Reports, CHP, Certificate of 
Conformance (COC)and MDCC. 

 
 
11.00.00 GENERAL QA REQUIREMENTS 
 
11.01.00 The contractor shall ensure that the works, BOIs and services under the 

scope of contract whether manufactured or performed within contractor's 
works or at his subcontractor's premises or at the OWNER'S site or at any 
other place of work are in accordance with the OWNER technical 
specification, applicable standards / codes, approved drawings / data sheets / 
quality plans and BOQ. All the works, BOIs and services shall be carried out 
as per the best prevalent engineering practices and to the directions of the 
Engineer. 

 
11.01.01 Storage and Handling of Construction Materials 
 
 All materials shall be stacked and stored by the Contractor as per IS-4082 

and as per the requirements specified in OWNER Technical Specification. 
 
11.01.02 Excavation and Filling Works 
 
 The contractor shall submit a work methodology covering various items of

works for alt stages of excavation and filling works. This methodology shall 
broadly include the quantity wise and classification wise identification of
source of excavation and filling, suitability tests as per specification 
requirements, method of stockpiling, transportation, placement, spreading , 
compaction, equipment, list of protocols, in-situ tests, third party lab test if 
required, acceptance checks for final clearance. 

 
 For blasting work at site if required, the contractor shall associate themselves 

with the reputed specialized blasting agency such as CMRI, NIRM for trials
blasts, design blasts, blasting pattern, monitoring of blast during the blasting 
operations at site. The contractor shall install and operate equipment {such as 
tri-axial seismograph) for continuous monitoring and control of blast induced 
vibrations, noise level/ air pressure, dust, silica and noxious gases during all 
blasting operations in line with the technical specification requirements in 
association with the specialized blasting agency. The contractor shall submit 
the un-priced copy of the award on the specialized blasting agencies to 
OWNER, highlighting the scope of services / work awarded to them by 
contractor. The services of such specialized blasting agency shall be 
available through out the period in which the blasting work is undertaken at 
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site. The blasting operation shall remain in charge of a responsible, 
competent, authorized and experienced supervisor (man-in-charge) and 
thoroughly acquainted workmen, All blasting work shall be done as per 
approved blasting scheme/ design/ pattern in line with the technical
specification requirements and all statutory laws, rules, regulations, relevant 
standards pertaining to the acquisition, transport, storage, handling along with 
use of explosives shall be strictly followed by the contractor. 

 
 Tolerance for finished surface level shall be within 20 mm of the level shown 

in the drawing. For an unimportant area, tolerance up to +75mm shall be 
acceptable at the discretion of the engineer. However, these tolerances shall 
be applicable for localized areas only. 

 Acceptance criteria shall be 
 
 a) When only one set of sample is tested, then all individual samples 

collected an tested should pass without any deviation 
 
 b) For retest of any sample two additional samples shall be collected and 

tested, and both should pass without any deviation. 
 
 c) Where a large number of samples are tested for a particular test then 

9 samples out of every 10 consecutive samples tested shall meet the 
specification requirement. 

 
11.01.03 Masonry and Allied Works 
 
 The execution, finishing, testing and acceptance of masonry related works 

shall be as per the provisions of technical specifications / relevant practices IS 
code. Local depressions on account of faulty workmanship, broken / chipped 
edges shall not be acceptable. 

 
 All masonry shall be built true and plumb within the tolerances prescribed as 

below, Care shall be taken to keep the perpends properly aligned. Unless 
specified otherwise the tolerances in construction of masonry works shall be 
as below: : 

 
 

SI. No. Type of Check Tolerance 

 Deviation   in   verticality   in   total 
height of any wall of a building 

Shall not exceed ± 12.5mm (more 
than one storey) 
+ 6mm per 3m height (within a 
storey)

 Deviation from the position shown 
on the plan of any brickwork 

Shall not exceed 12.5mm (more 
than one storey) 

 Relative   displacement   between 
load   bearing   walls   in   
adjacent storeys intended to be in 
vertical alignment 

Shall not exceed 6mm 
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SI. No. Type of Check Tolerance 

 Deviation    of    bed    joint    from 
horizontal in any length, and it 

Shall not exceed 6mm (upto 12m) 
Shall not exceed 12.5mm total (in 
any length over 12m) 

 Deviation    from    the    specified 
thickness   of   bed-joints,   cross-
joints or perpends 

Shall not exceed ± 3mm 

 Finished plastered surface Deviation not more than 4 mm when 
checked with a straight edge of 2 m 
length placed against the surface 

 The average thickness of plaster Not be less than the specified 
thickness 

 The minimum thickness over any 
portion of the surface 

Not less than the specified 
thickness by more than 3 mm for 
plaster thickness above 12mm and 
1 mm for ceiling plaster 

 
11.01.04 Concrete Works 
 
 For concreting works provisions of technical specifications and IS: 456 shall 

apply. A detailed methodology for concrete works shall be submitted by the 
contractor to OWNER for approval. The methodology may require change / 
modification based on the site conditions, for which suitable revisions shall be 
submitted. 

 
 The methodology for concrete works shall broadly contain the suitability of 

source of aggregates, cement, admixture, water and reinforcement steel, etc. 
The available concrete mix design recommended from a specialist institute, 
results of trial mix carried out at site, method / control of batching, mixing, 
transportation, layer wise placement, compaction, fixing / removal of form 
work, staging, fixing of water stops at appropriate locations along with 
specials, expansion joints, contraction joints and construction joints, cover 
blocks and method of curing, methodology of repair of newly placed hardened 
concrete, testing and sampling of concrete during production and placement 
and acceptance checks for final clearance. 

 
 The equipment, deployment of manpower and machinery shall be arranged 

by the contractor to ensure the continuous rate of placement of specified 
grade of concrete so as to prevent segregation, bleeding, formation of cold 
joints, temperature control for concreting in extreme weather conditions and 
for mass concreting works, 

 
 Exposed surfaces of concrete shall be kept continuously in a damp or wet

condition for at least seven days from the date of placing concrete in case of 
ordinary Portland cement, not be less than 10 days for concrete exposed to 
dry and hot weather conditions, at least 10 days or period may be extended to 
14 days where mineral admixtures or blended cements are used. Approved
curing compounds may be used in lieu of moist curing with the permission of 
engineer-in-charge. 
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 Reinforcement steel shall conform to relevant IS codes. Lapping / spacing of 

reinforcement shall be so staggered that under no circumstances more than 
50% of bars at any cross section shall be lapped. Corrosion resistance Steel 
shall be used for the foundations wherever specified in the technical 
specification. Sample test for 3% of the number of mechanical bars grips 
subject to a minimum of three, shall be carried out up to the yield strength of 
reinforcement of bars. 

 
 Test shall be conducted for the water tightness of the liquid retaining 

structures as per technical specifications, IS 3370 and IS 6494. 
 
 All the materials, equipments, processes used in pre cast concrete work shall 

conform to the requirements for the cast-in-situ concrete. 
 
 If fly ash is used in concrete, source of supply shall be checked for suitability 

as per IS 3812 (Part-I). Routine tests for retention of particles on 45μ sieve 
and loss on ignition shall be carried out on each lot of fly ash before its use. 
The storage of fly ash shall be similar to that of cement. Separate Silo for fly 
ash shall be provided in the batching plant. Validation of Mix design using fly 
ash shall be carried out by an approved specialist agency, before start of 
concrete production. 

 
 The acceptance criteria of concrete shall be in accordance with clause no,16 

of IS 456. However in exceptional circumstances and that too in non-critical 
areas, the engineer may accept concrete work which is marginally 
unacceptable as per the criteria laid down in IS 456. For such accepted work, 
payment shall be made at a reduced rate pro rata to the concrete cube 
strength obtained, against that stipulated. 

 
 All records of concreting, reinforcement, testing of materials, as-built 

dimensions, the details of the rectification, etc, shall be maintained as given 
below. Four copies of such record in a bound form shall be submitted to 
owner for their record and future reference. 

 
 a) Testing data/report of aggregates including petrographic examination

& potential reactivity of aggregate and repeated temperature cycle 
tests wherever specified. 

 
 b) Mix design details and record of trial mixes carried out at site 
 
 c) Testing records of admixture as per IS-9103 / ASTM C494 including 

third party test reports. 
 
 d) Approved scheme for concreting 
 
 e) Hourly records of concreting including pour card 
 
 f) Protocol indicating the dimensional tolerance and details of inserts 
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 g) Records giving the details of rectification giving the location of 

grouting, the quantity of grout used at each location, type of grout 
used 

 
 h) Bar bending schedule. 
 
 i) Location and details of mechanical anchoring used for reinforcement. 
 
 j) Protocol giving the details of checking of reinforcements before 

concreting and conformance to the reinforcement details as shown in 
the construction drawings 

 
 k) Photographs showing the areas where rectification works have been 

carried out. Photographs should be taken before and after rectification 
 
 I) Temperature control record of concrete at the time of placement if 

applicable. 
 
 m) Details of curing, staging and fixing / removal of formwork, checklist 

for formwork as per Clause 9.9 and Annexure-C of IS 14687 including
all machine foundations. 

 
 n) Batching Plant shall be calibrated regularly at least once in a 3 months

Computerized output shall be taken for each batch of production of 
concrete. For concreting works of ash pipe pedestals, mixer with 
weight batcher may be used. Production and supply of concrete from 
batching plant shall conform to the provisions of IS 4926. 

 
 o) Dimensions (length, cross sectional dimensions, straightness, 

squareness, and flatness) and tolerances for pre cast members as per 
OWNER Technical Specification. Load test on Pre cast members 
(except pre- cast tiles to be laid in the reservoir) shall be carried out @ 
2% up to 1000 nos., @1% from more than 1000 nos. precast 
members of one type. The load test shall be carried out as per the
provisions of IS-456 
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TOLERANCES 
Description of Item/ Structural Element Max 

(mm) 
Min 
(mm) 

Cast In Situ Concrete  

1. Faces of concrete in foundations and structural 
members against which back fill is placed 

+25 -10

2. Eccentricity of footing as percentage of footing width 
in the direction of placement 

2% but limited 
to 50mm 

3. Top surfaces of slabs and of concrete to receive 
base plates to be grouted 

+5 -5

4. Alignment of beams,  lintels, columns, walls, slabs 
and similar structural elements 

+5 -5

5. Cross sectional dimensions of walls,  slabs and  
similar structural elements 

+5 -5
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TOLERANCES
Description of Item/ Structural Element Max

(mm)
Min
(mm)

   
6. Deviation from specified dimensions of cross-section 

of columns and beams 
+12 -6

7. Alignment of holding down bolts without sleeves +1.5 -1.5

8. Alignment of holding down bolts with sleeves +5 -5

9. Level of holding down bolt assemblies +10 -10

10. Embedded Parts (in any direction). +5 -5

11. Level of embedment for equipment support +1.5 0

12. Level of embedment for other embedded parts +5 -5

13. Centers of pockets or holes with greatest lateral 
dimension not exceeding 150mm 

+10 -10

14. Variation in steps 
• Riser 
• Tread 

 
+1.5 
+3.0 

 
-1.5 
-3.0 

Pre- Cast Concrete  

15. Length: +/-0.1 percent +/-5 + 10

16. Straightness or 
Bow 

1/750 of the length +/-5 +/-10

17. Cross-sectional 
dimensions 

+/- 3 mm or +/- 0.1 percent whichever is greater 

18. Squareness: When considering the squareness of the corner 
the length of the two adjacent sides being 
checked shall be taken as the base line. The 
shorter side shall not vary in length from the 
perpendicular by more than 5 mm. 

19. Flatness : The maximum deviation from a 1.5m straight 
edge placed in any position on a nominal plant
surface shall not exceed 5 mm. 

Placing of reinforcement and for cover Clause    12.3.1 
and 12.3.2 of IS 
456 

Formwork Clause 9.6 of IS 14687 and 
11.1 of IS 456 

Batching Clause    10.2.2 
of IS 456 
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11.01.05 Structural Steel Work 
 
 For structural steel works provisions of technical specifications and IS: 800

shall apply. A detailed methodology for structural steel works shall be 
submitted by the contractor to OWNER for approval. The methodology may 
require change / modification based on the site conditions, for which suitable 
revisions shall be submitted. 

 
 The contractor shall submit the welding procedures specification (WPS), heat 

treatment procedures, NDT procedures etc. at least ninety days before 
scheduled start of erection work at site. All welding and brazing shall be 
submitted to the OWNER and carried out as per procedure drawn and 
qualified in accordance with requirements of ASME Section IX/BS-4870 or 
other International equivalent standard acceptable to the OWNER. 

 
 All brazers, welders and welding operators employed on any part of the 

contract either in the contractor's / sub-contractor's works or at site or 
elsewhere shall be qualified as per AWSD1.1/ASME Section-IX or BS-4871 
or other equivalent International Standards acceptable to the OWNER. 

 
 The records of welding procedure qualification and welder qualification test 

results shall be furnished to the OWNER for approval. However, where 
required by the OWNER, the tests shall be conducted in presence of OWNER 
/ authorized representative. 

 
 No welding shall be carried out on cast iron components for repair. All the 

heat treatment results shall be recorded on time temperature charts and 
verified with recommended regimes. 

 
 All Non-destructive examination shall be performed in accordance with written 

procedures as per International Standards and as mentioned elsewhere in the 
technical specification. The NDT operator shall be qualified as per SNT-TC-IA 
(of the American Society of non-destructive examination). NDT shall be 
recorded in a report, which includes details of methods and equipment used, 
result/evaluation, job data and identification of personnel employed and 
details of co-relation of the test report with the job. The records of RT (Films) 
and UT (inspection records or printed reports if possible) shall be documented
and produced to OWNER. 

 
 Low hydrogen electrode (AWS E-7018) for welding of High/Medium tensile 

steel, for M.S (IS 2062 Gr. A/Gr. B, IS 8500) sections thickness above 20mm 
shall be used. Preheating and Post weld heat treatment requirements shall be 
complied as specified in the technical specification / approved WPS. 
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 The requirements of pre-heating shall be 
 
 

Thickness of thickest 
part at the area of 
welding/heat affected 
zone 

Welding using other 
than low hydrogen 
welding electrodes 
IS-2062 
 

Welding using tow hydrogen 
welding electrodes or 
submerged arc welding 
IS 2062 

Upto 20 mm 
(including) 

None None 

Over 20 mm to 40 
mm 
(including) 

Not allowed 20UC 

Over 40 mm to 63 
mm (including) 

Not allowed 66UC 

Over 63 mm Not allowed 110UC 

 
 The following tests / checks shall be carried out for structural steel works 
 
 
 

Sl.
No.

Tests / Checks Quantum / Standard 

1. Physical and chemical properties 
of material if supply in the scope
of contractor 

As per relevant codes, review 
of correlated mill test 
certificates or check testing in 
absence of MTC 

2. Ultrasonic test on plates above 
40mm 

As per ASTM A435 

3. Welding     procedure    &    
welders 
qualification test 

AWSD1.1/ASME Section-IX or 
BS-4871 or other equivalent 
International Standards 

Fillet Weld  

4. Macro-etch examination on 
production test coupons for main 
fillet welds 

Minimum one joint per built up 
beams, columns and crane 
girder etc. 

5. tension member of crane girder Dye penetration test on 25% 
weld length 

6. All other fillet welds DPT on 25% of the total length. 
Dye penetration test shall be 
carried out to the root run. 
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Sl. No. Tests/Checks Quantum/Standard

Butt Weld  

7. DPT 100% after back gouging on ail 
butt welds except for coal 
bunker bins 
 

10% after back gouging-For 
coal bunker bins 
100% of the total length. Dye 
penetration test shall be carried 
out to the root run after back 
gouzing.  

8. Mechanical testing of production 
test coupons 

Minimum one joint per built up 
beam, column and crane girder. 

9. Radiography test on butt welds (In 
case of failure of any welds in 
SPOT/RT or UT the % of retesting 
shall be doubled at that particular 
location. Acceptance criteria of 
NDT on welds shall be as per 
AWS D1.1. Wherever RT is not 
feasible UT to be carried out with 
the approval of the engineer) 

100% RT on butt welds of 
tension flange (bottom flange) 
of crane girders 
 

10% RT weld length of each 
welder on butt welds, except for 
crane girders and coal bunker 
 

5% spot RT on butt welds / at 
inaccessible locations UT on 
butt welds- For coal bunker bins 
 
100% radiography test shall be 
carried out for the plates of 
32mm thick and above. 
25% radiography test shall be 
carried out for the plates below 
32mm thick. 
100% radiography test shall be 
carried out of the crane girders 
and bunker girders irrespective 
of thickness of the plate. 

10. Ultrasonic testing on full 
penetration welds (other than butt 
welds) 

100% UT on the web to flange 
joint of crane girder 
 

10% UT on other full 
penetration joints 

11. Control   assembly   check   in   
shop before erection 

1st and further every 10th set of 
identical structure 
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Sl. No. Tests /Checks Quantum / Standard 

12. Dimensional  tolerances during 
fabrication and erection 

as per IS-7215 and IS-12843 

13. Surface  Preparation and  Paint 
thickness 

SA 2.1/2 , By elcometer random 
after each coat, each member 

CW Liners site fabrication (Field shop) 
test

 

14. WPS.PQR& welder's Qualification 100% 
15. DPT on root run 100% DPT for pipes upto 

1200mm diameter 
16. DPT after back gouging 100% DPT for pipes above 

1200mm diameter 
17. UT Not recommended. 

18. RT 5% RT 

19. DPT on finished butt welds 10% DPT 

20. Hydraulic tests 1.5 times the design pressure 
or 2 times the working pressure 
which ever is higher. 

CW Liners erection site test  

21. WPS.PQR& welder's Qualification 100% 

22. DPT on root run 100% DPT for pipes upto 
1200mm diameter 

23. DPT after back gouging 100% DPT for pipes above 
1200mm diameter 

24. UT Not recommended. 

25. RT 5% RT 

26. DPT on finished butt welds 10% DPT 

27. Hydraulic tests 1.5 times the design pressure 
or 2 times the working pressure 
which ever is higher.  
 
In cases where hydraulic test is 
not possible the same may be 
substituted with 100%RT 

28. Tolerances As per approved drawings, as 
per IS : 7215 for fabrication and 
IS : 12843 for erection of steel 
structures 
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11.01.05.1 Stoplog and Trash Racks 
 
 Structural design shall be as per IS 5620 and IS 4622 and as per details 

given in technical specifications. The trash rack to be provided shall be Type-
1 trash rack (removable section rack), conforming to IS: 11388 (latest). Filling 
valves shall be provided in the stop logs to balance the water pressure before 
lifting the stop log. Leakage test shall be carried out in the stop logs as per 
the methodology specified in the technical specification. The leakage 
measured shall not be more than 5 liters/ minute /meter of length of seal 
under maximum head. Radiographic examination or magnetic particle testing 
or other comparable tests shall be carried out for determining the soundness 
of steel castings and shall be conducted by the contractor as per the technical 
specification requirements. The contractor shall submit a manufacturing and 
field quality plans in OWNER format incorporating all the quality aspects 
mentioned in the technical specifications. 

 
 The lifting beam is to be tested for twice the weight of the heaviest component 

to be lifted by the beam. IS 13591 shall be referred for measurement of the 
deflection and acceptance criteria. 

 
11.01.05.2 Coal Tar Anti-Corrosion Tape 
 
 Coal tar anti corrosion tape shall conform to the requirements of technical 

specifications. The Manufacturers test certificate for each lot of supply of the 
coal tar anti corrosion tape shall contain the softening point, needle 
penetration, filler content, breaking load in the longitudinal direction, service 
temperature, direct impact test, cathodic disbanding and solubility, in case the 
manufacturer's test certificate does not mention these details, sample from 
each lot shall be tested for these properties at the third party lab acceptable to 
OWNER. 

 
 Tests for Adhesion, holiday test and thickness shall be carried out at site. 
 
11.01.06 Painting Works 
 
 Painting works shall be carried out as per the provisions of technical 

specifications. A detailed methodology for painting works shall be submitted 
by the contractor to OWNER for approval. The methodology may require 
change / modification based on the site conditions, for which suitable 
revisions shall be submitted. 

 
 The methodology for painting works shall broadly contain the source of 

approved brand of paints, shot / sand blasting as specified, minimum 
acceptable size of shot used for blasting, application of primer, intermediate 
coat and final coat, experience of applicator, etc. testing of painting work and 
acceptance checks for final clearance. For PU coating works if specified, 
material shall be procured from OWNER approved source and the application 
of the PU coating shall be carried out by an experienced authorized applicator 
of the material supplier approved by OWNER. A separate quality plan and 
methodology for PU coating works shall be submitted by the contractor for 



Telangana State Power Generation Corporation Ltd EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 

 

DEVELOPMENT CONSULTANTS  VII-C/S-XV : 21 
(PCA.CD-005.e-PCT-TS-K-02-2014-15-VII-C_SEC15_KTPS.DOC) 

approval of OWNER. Based on the approved quality plan, the tests on 
material and works shall be got conducted at specialist laboratories like IICT 
Hyderabad, CECRI Karaikudi. 

 
11.01.07 Sheeting Works 
 
 All bought out items shall be procured from the manufacturer's approved by 

engineer and tested as per relevant IS Codes/ Specification. Raw material of 
colour coated sheets shall meet the chemical & physical properties as per 
relevant standards / codes referred in the approved data sheet. It shall be 
tested for colour match, bare metal thickness, weight of Z/AZ coating, 
thickness of painting system, reverse impact, T-Bend adhesion, scratch 
resistance, salt spray test for 1000 Hrs. and any other test / properties as 
specified in the technical specifications. Colour coated sheets shall be 
marked with video jet printing at the interval not more than 2m bearing 
manufacturer's name, date and time of manufacturing. Fasteners shall also 
be tested for 1000 hrs salt spray test as per the requirement of technical 
specifications. 

 
 Bonded Mineral Wool Insulation shall meet the requirements of thickness, 

density, thermal Conductivity, all other tests as per the technical 
specifications and IS-8183. 

 
 For sheet installation no gas cut opening shall be allowed at the site, 

whenever opening is specified these shall be properly cut in the factory and 
shall be filled with lipping / flashing for true shape / dimension etc. The 
sheets/ packets shall be stacked neatly clear off the ground at an angle to the 
ground, over a base pallet to provide drainage. Water / moisture should not 
be allowed to stagnate on surface, or in between layers. This can damage the 
coating, and cause corrosion. 

 
11.01.08 Tile Works 
 
 The execution, finishing, testing and acceptance of tile works shall be as per 

the provisions of technical specifications. The material for tile works shall be 
procured from the OWNER approved brand / source. Local depressions on 
account of faulty workmanship, tiles / natural stones with cracked or broken / 
chipped edges shall not be acceptable. 

 
 The tests shall be carried out on acid resistant bricks / tile- water absorption, 

compressive strength, resistance to acid, flexural strength, dimensions and all 
other tests as per IS 4860 and IS 4457, bitumastic ready mixed paint as per 
IS 158, bitumastic as per IS 9510, potassium silicate, resin type and sulphur 
type mortars as per IS 4832, part I, II and III, surface preparation for painting 
as per IS 2395, epoxy painting shall be carried for required coating thickness 
and dry film thickness. 
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11.01.09 Fire Proof Doors 
 
 Fire Proof doors shall be tested for the requirements mentioned in the 

Technical Specification. The type test of the doors shall be carried out at 
CBRI Roorkee for minimum 2 hours fire rating and its Fabrication drawing 
shall also be approved by CBRI, Roorkee. DFT of paint of Fire Proof Doors 
and its fittings and fixtures as per BOQ shall be checked. The doors shall be 
finished with suitable fire retardant painting system 

 
11.01.10 Water Proofing 
 
 The execution, finishing, testing and acceptance of water proofing works shall 

be as per the provisions of technical specifications. The material for the works 
shall be procured from the OWNER approved brand / source and the works 
shall be executed by the authorized applicator of the supplier. 

 
 Water proofing shall be tested for water tightness by creating a pond of water 

minimum 25 mm height on area of 6 m x 6 m, for the period of 48 hrs on fully 
dried elastomeric membrane surfaces. Minimum 5% area of the roof shall be 
subjected to water tightness test. Such test necessarily be conducted on 
vulnerable areas like drain channel / drain head. No dampness shall be 
visible on the underneath side of roof (i.e. ceiling), parapet and wall junctions 
etc. which have been subjected for testing. The above testing shall be earned 
out prior to application of wearing course. 

 
11.01.11 Piling Work 
 
 For piling works provisions of technical specifications, approved drawings, 

BOQs and relevant IS codes / standards shall apply. The piling works shall be 
executed by the agency meeting the qualifying requirements as specified. A 
detailed methodology for piling works shall be submitted by the contractor to 
OWNER for approval. The methodology may require change / modification 
based on the site conditions, for which suitable revisions shall be submitted. 

 
 The methodology for piling works shall broadly contain the method of boring, 

stability of bore hole, termination criteria, tests / checks for termination level, 
fabrication of cage, cage lowering, concrete batching / mixing, transportation, 
placing, recording of the time of construction operations, method of 
conducting initial and routine load tests, testing and sampling of concrete 
during production and placement and acceptance checks on piles for final 
clearance. 

 
 The equipment, deployment of manpower and machinery shall be 

arrangement by the contractor to prevent the collapse of bore hole and to 
ensure continuous rate of placement of specified grade of concrete. 

 
 The piling works shall be executed as per the technical specifications, 

approved drawings, relevant codes / standards, FQP and BOQ. In addition to 
the requirements of technical specifications, the following shall also be 
ensured while execution of piling works : 
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 a) Time gap between completion of pile boring and start of concreting 

should be kept to the minimum. However the maximum time gap shall 
not be more than 6 hours. 

 
b) Muck Debris should be removed from the pile bore by air lift 

technique(by keeping the tremie & air pipe as close as to bottom of 
pile bore) i.e. after completion of boring, after completion of 
SPT(wherever applicable), after lowering reinforcement cage, but 
before start of concreting. 

 
c) Density of bentonite slurry shall be checked from the sample taken 

from the bottom of pile bore (not at 1.0 m above the bottom of the pile 
bore) 

 
d) Minimum two welding sets shall be kept ready to join the two cages of 

reinforcement by engaging 3 or more welders. This will ensure the 
lowering of R/F cage in minimum time. 

 
e) While lowering the R/F cage into the pile bore, two hooks shall always 

be used to ensure balanced/symmetrical insertion of cage into the pile 
bore. 

 
f) Concrete cover blocks at the junction of two R/F cage shall be 

ensured before lowering the second segment. 

g) Surge concreting of about 1.0 cum shall be ensured at the start of 
concreting (i.e. in the first pour), by suddenly allowing to fall through 
the tremie pipe from the funnel. This will help in displacing left out 
muck/debris in the pile bore (by the impact). 

 
h)  Continuous feeding of concrete shall be ensured by deploying at least 

two transit concrete mixers (if required to be deployed) and mixing 
done through concrete batching plant (if deployed). Cold joints in the 
pile shall be avoided. 

 
i)  In a pile group, SPT shall be carried out at termination level in the pile, 

taken up first. 
 
j) Bentonite slurry circulation to be ensured from start of boring to start 

of concreting. Flushing of bentonite slurry will only ensure maintaining 
of density of bentonite slurry uniformly and will not allow bentonite jelly 
to settle at the bottom, whereas air lift technique with bentonite 
circulation will ensure removal of muck debris from the bottom of pile 
bore. 

 
k)  Properties of drilling mud shall be checked prior to commencement of 

the piling work and thereafter, minimum once per week or as found 
necessary by the engineer. One sample consisting of 3 specimens 
shall be tested for the above. 
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I) Low strain pile integrity test on all job piles and test piles shall be 

conducted as specified in the Technical Specification. This test shall 
be suitably used to identify the piles for routine tests. High Strain 
dynamic test shall be done as per the technical specification. The 
frequency of the test shall be as per the BOQ 

 
m) For Working Piles: Minimum one sample consisting of 6 test cubes 

shall be made for first ten piles. Out of these 3 shall be tested for 7 
days cube strength and 3 for 28 days cube strength. Minimum one 
sample of 6 test cubes for every 25 nos. of piles shall be tested, out of 
these 3 shall be tested for 7 days cube strength and 3 for 28 days 
cube strength 

 
 
 Pile Load Test 
 
 Pile load testing shall conform to the requirements of IS-2911 (Part IV) and 

the technical specification. Initial load tests as specified in the contract 
documents shall be conducted to assess the safe load carrying capacity of 
pile before start of work. To verify the load carrying capacity of the working 
piles, routine load test shall be conducted. 

 
 Pile load-testing procedure and the test setup / scheme shall be submitted for 

approval of OWNER. The contractor shall use the test setup having 
arrangement for anchor piles / rock anchors alone or combination of anchor 
piles / rock anchors and kentledge for both vertical compression and uplift 
(tension) Load test (initial) on piles. The cost of reaction system / piles shall 
deem to be included in the cost of test piles 

 
 All the gauges and instruments shall be calibrated before the start of the tests 

on test piles and working piles and the calibration record shall be verified 
before start of execution of the test. 

 
11.01.12 Water Supply, Drainage & Sanitation 
 
 Material used for sanitary and plumbing fittings and fixtures shall conform to 

and be tested as per the requirements of relevant IS Codes specified in 
OWNER technical specification. 

 
 The obstructions in sewer lines shall be checked by inserting a smooth ball, of 

diameter 13 mm less than the pipe bore at the high end of the sewer or drain. 
If absence of any obstructions, such as yarn or mortar projecting through the 
joints, ball shall roll down the invert of the pipe and emerge at the lower end. 
The straightness shall be checked by means of a mirror at one end of the line 
and lamp at the other. If the pipeline is straight, the full circle of the light may 
be observed. The mirror will also indicate obstruction in the barrel, if the 
pipeline is not straight. 
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 The service pipes shall be slowly and carefully charged with water, allowing 
all air to escape avoiding all shock or water hammer. The service pipe shall 
then be inspected under test / working condition of pressure and flow, when 
all draw-off taps are closed. The service pipes shall be checked for 
satisfactory support and protection from damage, corrosion and frost. 

 
11.01.13 Architectural & Misc. Works 
 
 Material used for sanitary and plumbing fittings and fixtures, floor finishes and 

allied work shall conform and tested as per the requirements of relevant IS 
Codes specified in OWNER technical specification. 

 
 Fabricated item like metal doors, windows, ventilators, louvers, rolling 

shutters and grills etc. shall be checked for correctness of locations and 
smoothness of operation and fixtures. All controls and locking devices shall 
give fault free performance. Door and window shutters shall operate without 
jamming. The clearance at head and jamb for door shutters shall not exceed 
1.5 mm. For double leaf doors, the gap at the meeting stiles shall not be more 
than 2.5 mm. 

 
 Materials used in glass and glazing shall be procured from source approved 

by OWNER and shall conform to the requirements of the Technical 
Specification and IS Codes. 

 
 False ceiling panels shall be best quality material in thickness and properties 

called for in the specification / schedule of items. Material Test Certificate to 
be submitted before bulk supply. 

 
 All bought items covered in the scope of contract shall be procured from 

sources approved by OWNER and shall conform to the requirements of the 
technical specifications and referred standards / codes. 

 
11.01.14 Road Work 
 
 Quality Assurance and testing requirements for roadwork shall be as per the 

MOSRTH-Specification (Section 900), IRC specifications or CPWD 
specifications as specified in the technical specifications and BOQ of the 
contract. 

 
 The testing and sampling shall include the checks on earth work for 

embankment and subgrade, sub bases and bases and bituminous 
constructions. The sampling and testing of concrete pavements shall be as 
per the respective items of earthwork, subgrade / sub-base, concrete, etc. 

 
11.01.15 Fabric Expansion Compensator 
 
 Each layer of fabric Compensator shall be checked for thickness, unit weight, 

tensile strength & elongation, composite layer of the expansion joint shall be 
tested for temperature withstandability test. 
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 Thermal Insulation shall be checked for thickness, density, thermal 
conductivity test and all other tests as per IS:8183. 

 
 Tests and checks on all other items shall be carried out as per relevant 

codes. 
 
11.01.16 QA Requirements for Slip form Shuttering 
 

1. The monitoring of the leveling of the yoke and the platform of the slip 
form shuttering to be done in each shift to avoid tilt during the casting 
of the chimney shell. 

 
2. Manning of each shift shall be done by at least two experienced 

operators and a foreman particularly in night shift. 
 
3. Suitable removal/ reduction of overhung / excess yoke beam length 

shall be affected with the decrease in the diameter of Chimney shell, 
as per the approved plan. 

 
4. The laser centering method to be deployed for chimney alignment and 

Monitoring of chimney centre should be done by laser instruments at 
least two points. Monitoring/Recording of the same shall be done in 
each shift of 8 hours 

 
5. Shuttering plates to be used for slip form shall be new and the grade 

of steel shall conform to the specification requirements. 
 
6. The outage of the alignment of chimney centre shall be prevented by 

creating a counterbalance for alignment purpose to avoid differential 
loading, arising out of placement of reinforcement bars at one side or 
unloading of concrete in a hopper at one side of the platform for slip 
form shuttering. 

 
11.01.17 QA Requirements for Dyke Work/Impervious Soil Fill/ 
 Other Fill Works
 
 The suitability of the fill materials from each source using laboratory/ field 

tests shall be determined / ascertained by the contractor prior to start of filling 
work and shall be approved by Engineer. The fill material free from shingle, 
salts, organic matters, roots sod or any other foreign substances shall be 
used for filling. 

 
11.01.17.1 Embankment Filling 
 
 The fill materials shall be free from debris, wood, vegetable matter and other 

deleterious matter. Control tests shall be carried out in laboratory from time to 
time to determine whether the fill produced by methods employed satisfies 
the requirements of the specifications. Routine field tests shall also be carried 
out by the Engineer and the work shall be inspected regularly. Field density 
test should be particularly and specially made in the following areas: 
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a) Where the degree of compaction is doubtful. 
 
b) Where embankment operations are concentrated i.e. where 2 or more 

layers are placed one over the other on the same day. 
 
c) To represent every 2000 cum in case of earth and/or 1000 cum in 

case of ash placed in the embankment. 
 
d) Atleast one test for every full or part shift of compaction operations 

and 
 
e) Atleast one test for every 250 m length of dyke in each layer.   The 

Engineer shall determine whether the desired results are being 
obtained. 

 
 QA&QC test for Embankment Filling shall be carried out in line with 

the Technical Specification, PART-B. 
 
11.01.17.2 Impervious Soil Filling 
 
 The suitability of the material from each source shall be determined by 

laboratory tests and shall be approved by Engineer. QA&QC test for 
Impervious Soil Filling shall be carried out in line with the Technical 
Specification, PART-B. The spreading of the next layer shall be carried out 
only after the underlying layer has been approved by the Engineer or his 
authorized representative. 

 
11.01.17.3 Sand Blanket, Chimney And Filter 
 
 The material for blanket, chimney and sand filters shall consist of clean sound 

and well graded coarse sand. The materials shall be free from debris, wood, 
vegetable matter and other deleterious matter. The gradation of sand material 
shall meet the requirements as specified. QA&QC test for Sand Blanket, 
Chimney and Filter shall be carried out in line with the Technical 
Specification, PART-B. 

 
11.01.17.4 Graded Coarse Aggregate Filter 
 
 The coarse aggregate material shall consist of durable well graded broken 

rock of hard stone variety from the specified quarries and shall be approved 
prior to being transported to the area of deposition. The materials shall range 
in the size from 10 mm to 75 mm and shall satisfy the specified filter criteria. 
QA&QC test for Graded Coarse Aggregate Filter shall be carried out in line 
with the Technical Specification, PART-B. 
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11.01.17.5 Rock-Toe, Rip-Rap Works, Rr Masonary 
 
 Rock toe shall be formed with rock material consisting of sound, durable and 

well-graded broken rock obtained from approved quarries and shall be of 
approved quality. The materials shall range in size from 10 to 45 cm. QA&QC 
test for rock-toe, rip-rap works hall be carried out in line with the Technical 
Specification, PART-B. 

 
11.01.17.6 Slope Protection Works 
 
 Slope protection works with dry brick packing or ash-cement/ soil-cement 

mortar ash cement concrete on the slopes, confined within brick masonry 
panel walls shall be constructed with approved quality of materials. Slope 
protection works with turfing on downstream slope shall be as per IRC 
standards. Slope protection works with ash cement concrete on the 
downstream slopes shall be constructed with approved quality of materials. 
QA&QC tests for slope protection works shall be carried out in line with the 
Technical Specification, PART-B. 

 
11.01.17.7 Bentonite Liner 
 
 Construction Quality Control (CQC) tests as indicated in Table shall be 

performed by the Contractor's Quality Control Team at regular intervals upon 
completion of the Soil-Bentonite liner. 

 
QCQ Requirements for Impervious Liner 

 
 

Parameter Test Frequency per layer 

Moisture Content 1 per 5,000 Cum 
Field Density 1 per 5,000 Cum 
Falling Head Permeability 1 per 25,000 Cum 

 
 All CQC test results shall achieve the required values as established by the 

engineer. Failure to achieve these values shall require re-working of the 
Impervious mixture in the failed areas. 

 
 
12.00.00 SHOP TEST EOT CRANES, OTHER CRANES & HOIST 
 
1.0 Hooks
 
1.1 All tests including proof load test as per relevant IS/BS/DtN shall be carried 

out. 
 
1.2 MPI/DPT shall be carried out after proof load test. 
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2.0 Steel Casting 
 
2.1 DPT on machined surface shall be carried out. 
 
3.0 Girders, end carriage.crab, gear box and rope drum 
 
3.1 The plates of thickness 25mm and above shall be ultrasonically tested. 
 
3.2 NDT requirements on weldments shall be as follows: 
 
a) BUTT WELDS IN TENSION : 100% RT AND 100% DPT 
b) BUTT WELDS IN COMPRESSION : 10%   RT AND 100% DPT 
c) BUTT WELDS IN ROPE DRUM : 100% RT AND 100% DPT 
d) FILLET WELDS : RANDOM 10% DPT 
 
 
4.0 Forging (Wheel, Gears, Pinions, Axle, Hooks & Hook Trunion) 
 
4.1 All forgings greater than or equal to 50 mm diameter or thickness shall be 

subjected to ultrasonic testing. 
 
4.2 DPT/MPI shall be done after hardfacing and machining. 
 
5.0 Wire rope shall be tested as per relevant standard. 
 
6.0 Reduction gears shall be tested for reduction ratio, backlash & contact 

pattern. gear box shall be subjected to no-load run test to check for oil 
leakage, temperature rise, noise and vibration. 

 
7.0 The cranes shall be completely assembled at shop for final testing. all tests 

for dimension, deflection, load, overload, hoisting motion, cross travel etc. as 
per is-3177 shall be carried out at shop. 

 
8.0 All electric hoists shall be tested as per is-3938 and chain pulley blocks shall 

be tested as per is-3832. 
 
 
13.00.00 CATHODIC PROTECTION 
 
 Quality of cathodic protection system shall be as per given table. 
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 IMPRESSED CURRENT CATHODIC PROTECTION 

 Transformer Rectifier Unit 

Attributes Characteristics 
 

           

 
 
 
 
 
 
 
 
 
Items / Components / 
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Rectifier Transformer  
(IS : 2026) 

Y    Y   Y   Y 

Electronic Components Y  Y    
PCB & Electronic Cards Y  Y    
Control & Selector 
Switches (IS : 6875) 

Y   Y Y       

Indicating Meters 
(IS : 1248)

Y   Y Y       

Indicating Lamps 
(IS : 13947) 

Y   Y Y       

Air Break Switches / Fuses 
(IS : 13947/13703) 
 

Y   Y Y       

Control Terminal Blocks 
(IS : 13947) 

Y    Y       

Control Transformer 
(IS : 12021) 

Y   Y Y       

Push Buttons (IS : 4794) Y  Y Y    
MCB (IS : 8828) Y  Y Y    
PVC insulated Copper 
control wires (IS : 694) 

Y    Y       

Sheet Steel (IS : 513) Y Y Y Y    
Synthetic Rubber Gaskets Y Y Y    
Annunciator Y   Y        
Transformer Rectifier Unit Y  Y Y Y Y Y Y 
Notes 
 
1.  
 
 
 
2. 

 
 
This is an indicative list of tests / checks. The manufacturer is to furnish a 
detailed Quality Plan indicating the practice and procedure along with relevant 
supporting documents. 
 
Makes of all major Bought Out Items will be subject to OWNER approval. 

(PCA.CD-005.e-PCT-TS-K-02-2014-15-VII-C_SEC15_KTPS.DOC) 
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 QA & QC ORGANISATION SETUP 

Geotechnical Engineer 
(I/c Earth work) 

Civil Engineer 
(Field 1*) 

Civil Engineer 
(Field 2**) 

Civil Engineer 
(Field 3***) 

Engineer (NDT) 
(Mech)) 

Qualified Manpower 
RT level II – 1 No. 
UT level II – 2 No. 

LAB ASSISTANT & 
SUFFICIENT SKILLED 

MANPOWER

Civil 
Engineer 
(

Engineer 
(Welding & fiitup) 

)

Manager (Quality)

Project Manager

 
NOTE : 
 
1. The above organization setup is minimum however their deployment shall be as per 

the agreed deployment schedule. The contractor shall prepare a manpower 
deployment schedule in line with the finalized work plan and the same shall be 
submitted to the engineer-in charge for acceptance/ approval. 

 
2. The contractor shall mobilize the QA& QC manpower in line with the finalized 

manpower deployment schedule and shall ensure their availability well in advance 
(15 days approx.) of the beginning of the concerned activity/ work. 

 
3. The contractor shall further mobilize required number of skilled & supporting staff and 

additional resources, if any to meet the work schedule. 
 
4. For concrete work 2 Nos. (one for foundation work & one for superstructure) 
 
5. ** For lines and levels -1 No. 
 
6. *** For Finishes and cladding work -1 No 
 
 

(PCA.CD-005.e-PCT-TS-K-02-2014-15-VII-C_SEC15_KTPS.DOC) 
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TYPICAL QA/QC LAB EQUIPMENT 
 
 

Sl. No. Equipment Nos. 
1 Vicat Apparatus with deskpot 2 
2 Le chatelier flask 2 
3 Le chatelier Mould 2 
4 Cube Moulds for cement testing 12 
5 Vibration Machine 1 
6 Length comparator 2 
7 Shrinkaqe Bar mould 2 
8 Sieve shaker 1 
9 Sieves for sand, coarse & fine aqgregate 1 set for each 

10 Sieves for coarse aggregate for Road 1 set 
11 Proctor testing equipment ' 2 sets + 18 cores 
12 Slump testing equipment 6 sets 
13 Oven 2 
14 Physical balance 1 
15 Rapid moisture meter 2 
16 Thermometer 4 
17 Burret 2 
18 Measuring cylinders 9 
19 Measuring flasks 3 
20 Compression testing machine 2 sets of 2000 kN capacity each 

21 Cube moulds 30 
22 Electronic balance 2 (12 kg capacity), 2 ( 200 mg 

capacity) 
23 pH balance As per requirement 
24 Radiographic facilities As per requirement. Party should 

deploy BARC approved agency for 
carrying out RT 

25 Mechanical weighinq machine 1 (100 kg capacity) 
26 Ultrasonic testing machine As per requirement 
27 D.P. Test kit 10 
28 Vernier 300 mm. 600 mm 2
29 Micrometer (0.25 mm) out side (25.00) 2
30 Radioqraphy film viewer 2 
31 Inside Micrometer 25-750 dia 2 
32 Digital elcometer for paint thickness 2 
33 Baking oven for electrode 3 
34 Portable ovens 2 
35 Rebar detector to locate the reinforcement before core 

cuttinq operation 
1 

36 Concrete  coring  machine  (55mm,  60mm upto 150 mm 
dia core bit) 

1 

37 Rebound hammer 1 
38 Ultrasonic pulse velocity tester May be arranged from specialist 

laboratory. 
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1. The equipments listed above are indicative and required to be mobilised as minimum 

requirement, additional equipment if any .required for successful completion of work 
shall be provided /arranged by the contractor. 

 
2. All test reports/ inspection reports have to be computerized and maintained on LAN 

with an access to the owner 
 
3. Computers - 2 Nos. shall be deployed with Windows operating system and 

connected to the OWNER server 
 
4. Based on the schedule (L2/L3 Network), Quality control & Quality Assurance work 

plan shall be finalized by the contractor and the same shall be submitted to the 
engineer-in-charge for acceptance/approval. The Finalized work plan shall be 
maintained on the computer to be accessed by the owner for database and day to 
day monitoring. 
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INDICATIVE LIST OF BOUGHT OUT ITEMS FOR CIVIL WORKS 

 
 

Sl. No. Bought Out Item Proposed 
Make 

Proposed list of 
Manufacturers 

1. Cement, if procured by Contractor   
2. Structural and Reinforcement Steel, if procured by Contractor   

3. Construction Chemicals- admixtures, waterproofing, 
accelerators, Epoxy Resin, grouts etc. 

  

4. Bitumen, Bitumen Impregnated Fiber Board Joint Filler, Joint 
Sealing Compound, Bituminous 
Compound, Joint Sealant 

  

5. Colour Coated Sheets   
6. Paint and Painting System, PU Coating   
7. Floor Tiles / Flooring/ Acid & Alkali resistant tiles   
8. Glass and Glazing   
9. False Ceiling - Glass Reinforced Gypsum System, Mineral 

Fiber Board System, Pre-painted Coil Coated Steel System 
  

10. PVC water stops, hydrophilic strips,   
11. Particle Boards, Plywood, Fire proof doors   
12. Roof Water Proofing   
13. Electro-Forged Gratings   
14. Anodized Aluminum Sections   
15. Fittings and fixtures for water supply works   
16. PVC Pipes and accessories   
17. Polyethylene water storage tank   
18. Heavy duty anchor fasteners   
19. Stop log. Trash Rack, Lifting Beam etc.   
20. PTFE Bearing   
21. Flexible Open Bellow Strap   
22. HDPE Liner   
23. Cathodic protection system   
24. Anti weed treatment   
25. HSFG Bolts   
26. Any other specific high value and critical bought out Item 

required, meeting the specification requirements 
  

Note : The Bidders are required to indicate the list of proposed manufacturers/ sub-vendors for each of the BOI 
in their Bid proposal, which shall be discussed for finaiization at post bid stage. 
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SI. No Activity and operation Class of 
check

Type of Check Quantum Of check Accept
ance 
Norms

Remarks

1 2 4 5 6 8 9 D* 10

14.4

i moisture content (for concrete and mortar 
only)

as required B Physical Once per week SR/TR

ii gradation- grain size analysis sieve set A Physical Once for each source SR/TR �

iii specific gravity pycnometer A Physical Once for each source SR/TR � min 2.40

i Specific gravity as required A Physical Once for each source SR/TR � Min 2.5

ii sulphate soundness Chemicals, oven balance 
etc,

A Physical Once for each source SR/TR
�

Maximum 10% 
weight loss after 
five cycles

iii Impact Value Impact Value testing 
appratus

A Physical Once for each source SR/TR
�

Max. 30%

iv Water absorption Balance, oven A Physical Once for each source SR/TR � Minimum 2.5%

v slake Durability as required A Physical Once for each source SR/TR
�

Minimum 85 % 
after two cycles of 
10 minutes

vi placement profile thickness as required B Physical Random in each shift SR/TR �

15.0

i Deployment of approved Geotechnical 
Investigation   Agency   -    Equipments, 
Manpower etc

As required/agreed A Physical Once before 
commencement of work

SR
�

ii Execution of Geotechnical Investigation 
locations, type etc as per scheme

As required / agreed B Physical Each Location SR

�

iii Collection of disturbed and undisturbed 
samples, their packing and storage

As required / agreed B Physical each sampling SR

iv Conducting     filed     tests     as     per 
investigation     scheme-     such     as, 
SPT/ERT/SCPT/PLT/PMT etc

As required / agreed B Physical each field test SR

V Submission of Field Borelogs in approved 
format

As required / agreed B Review Within 24 hours after 
completion of each BH

SR
�

vi Submission of laboratory test schedule and 
selection of samples for laboratory testing

As required / agreed A Review and 
acceptance

as per consultation with 
Engineer during dispatch of 

samples to approved 
laboratory

SR

�

VI! Submission    of    Final    Geotechnical 
investigation      report     along     with 
recommendations

As required / agreed B Physical After completion of 
investigation work and 
review of draft reports

�

As per technical specifications and relevant IS Codes

As per technical specifications and relevant IS Codes

As per technical specificalions and relevant IS Codes

Legend to be used: Class #: A - Critical, B-Major, C=Minor, SR, TR, MTC, LB

As per technical specifica!tons and relevant IS Codes

As per technical specifications and relevant IS Codes

As per technical specifications and relevant IS Codes

As per technical specifications and relevant IS Codes

IS:10050 and Technical Specifications

IS:8237 and Technical Specifications

GEOTECHNICAL INVESTIGATION WORK

PROJECT:                                                                           
PACKAGE:                                                                          
CONTRACT NO.                                                                 
MAIN CONTRACTOR

Reference Document Format of Record

IS:2386 and Technical Specifications

LOGO SUPPLIERS NAME AND 
ADDRESS:

INDICATIVE FIELD QUALITY PLAN
ITEM : CIVIL WORK                                                                                   
SUB-SYSTEM: GEOTECH INVI, FOUNDATIONS,                                   
EXCAVATION & FILL, SITE LEVELLING, CONCRETE, ROAD,               
BUILDING ETC.

QP NO.:                                      
REV. NO.;                                   
DATE:                                         
PAGE:

Characteristics / instruments

3                       7

ANNEXURE-IVA

IS:2386, IS:363 and Technical Specifications

IS.-2386 Part I. !S :9429 & IS :383 and Technical Specifications

IS:2386 part-l and Technical

IS:2386 and Technical Specifications

14.5  Rock Material for Rip Rap, Rock Toe and Random Rubble Masonry

IS:1122 and Technical Specifications

IS:1126and Technical Specifications

(PCA.CD-005.e-PCT-TS-K-02-2014-15-VII-C_SEC15A_KTPS.XLS)
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SI. No Activity and operation Class* of 
check

Type of Chech Quantum Of check Acceptance 
Norms

Remarks

1 2 4 5 6 8 9 D* 10

ii Tolerance OD / ovality steel tape B Measurement 100% SR

13.8 HYDRO TESTING

Leakage tightness Hydro test 
Arrangement

A Leakage tests 100% SR

�

For shop welded 
joints before 
encasement in 
concrete/ painting 
and erection joints

14.00

14.1 MATERIAL

Check Quantity (in case of receipt) and 
completeness and damage, surface 
defects

C Visual 100% SR
�

14.2 ERECTION

Alignment levelling Plumb, Piano 
wire,water level

C Measurement 100% Inspection 
Report

Welding, if any, 
involved at site will be 
done by welders and 
procedure qualified 
as per ASME-IX in 
presence of 
OWNER's Engineer

14.3

i Shade B Visual 100% Inspection 
Report

ii DFT Elcometer A Measurement Random -do-
�

14.4

i. Free movement of stop log / 
trash rack in guides under dry 
and under lull water condition

Lowering or raising for full length for 2/3 
times

A Physical 100% -do-

ii Leakage for stop Log Measurement of leakage As read, A Physical 100% -do-

�

Maximum leakage 
rate 5 
litre/minute/metre 
length of seal under 
max-head as per 
IS:4622

iii Load test for lifting beam Load Test As reqd. A Physical 100% -do- �

Manufact 
urer/ Sub 
supplier

Main-supplier

Smooth operation,  Tech. Specification, iS:4622

Characteristics / instruments

3

ANNEXURE IVB

PROJECT:

PACKAGE:

QP NO.:

REV. NO.:

DATE:

PAGE:

LOGO SUPPLIERS NAME AND 
ADDRESS:

INDICATIVE FIELD QUALITY PLAN

ITEM : STRUCTURAL STEEL WORK

SUB-SYSTEM: FABRICATION & ERECTION

Specfication/ Approved drawing

PAINTING / SURFACE PREPARATION

Tech Specificatiort

STOP LOG GATE, TRASH RACK AND LIFTING BEAM

Challan / Release No damage, surface defect note

CONTRACT NO.

MAIN CONTRACTOR

Reference Document Format of Record

7

As per approved drawing

The type of painting/ 
surface treatment of 
parts shall be as per 
Technical 

f

Specfication/ Approved drawing

TESTING

Specfication/ Approved drawing

Leakage rate within limit

No deflection /No Deformation

LEGEND: D *    Records, identified with Tick" ( �) shall be essentially included bv supplier in QA

Legend to be used: Class #: A= Critical, B=Major, C=Minor, SR, TR, MTC, LB

Categorization Witnessing & Accepting (As per owner QA&I System) Category 'A' FQA Engineer In association with 
Executing Engineer, Category 'B' Executing Engineer, Category 'C' Executing Engineer ;SR - Site Register, TR= Test 
Report,MfrTC = Manufacturer's Test Certificate

Signature This document shall be read in conjunction with owner Tech. Specifications, BOQ, Drawings

(PCA.CD-005.e-PCT-TS-K-02-2014-15-VII-C_SEC15B_KTPS.XLS) Page 7 of 7
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GENERAL TECHNICAL SPECIFICATION 
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PPEI Building, Power Sector, 
Plot No. 25, Sector 16A,  

Noida (U.P.)-201301 
 
 
 



 

 

 
PREAMBLE 

 
 
VOLUME – II-B 
 
This volume is subdivided into following sections: 
 
Section-C1 & C2: This section indicates the technical 
requirements specific to the contract not covered in the section-D. 

          
         Section-D: This section comprises of technical specification. 
 

 
 
Note: In case of any conflict between section–C and section-D, 
Section C of specification prevails. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

SECTION – D comprises of sub-sections as mentioned below: 
 
 
 

Sub-section D1: Earthwork in excavation and backfilling 

Sub-section D2: Cement concrete (Plain and reinforced) and formwork 

Sub-section D3: Carpentry and joinery 

Sub-section D4: Roof and underground structures water proofing, insulation and 

allied works  

Sub-section D5: Metal doors, windows, ventilators, louvers etc.  

Sub-section D6: Glass and Glazing 

Sub-section D7: Rolling Steel Shutter and Grills 

Sub-section D8: Miscellaneous Metal 

Sub-section D9: Masonry and allied works 

Sub-section D10: Finish to masonry and concrete 

Sub-section D11: Painting, Whitewashing, polishing 

Sub-section D12: Floor finish and allied works 

Sub-section D13: Sheet work in roof and siding 

Sub-section D14: Suspended ceiling 

Sub-section D15: Water supply, drainage & sanitation 

Sub-section D16: Road & drainage 

Sub-section D17: Fabrication of structural steelwork 

Sub-section D18: Erection of structural steelwork  

Sub-section D19: Roof decking 

Sub-section D20: False flooring 

Sub-section D21: Bored cast-in-situ RCC piles  

Sub-section D22: Site levelling & grading works 

Sub-section D23: Anti-termite treatment 

 



                   
 
 
 
 
 
 

 

TITLE: 

TECHNICAL SPECIFICATION FOR 

EARTHWORK IN EXCAVATION AND 

BACKFILLING 

 

SPECIFICATION  NO.  PE-TS-999-600-C001 
 

VOLUME  -  II B 
 

SECTION  -  D         |    SUB-SECTION – D1 
 

REV.NO.                     DATE    17/07/2017 

SHEET          1        OF       22 
 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

 
 
 
 

VOLUME: II B 
 

 

 

 

SECTION - D 
 

SUB-SECTION – D1 
 

EARTHWORK IN EXCAVATION AND BACKFILLING 

 
 

 
 

SPECIFICATION NO.  PE-TS-999-600-C001 
 
 
 
 
 
 
 

 
 
 

Bharat Heavy Electricals Limited 
Project Engineering Management 

PPEI Building, Power Sector, 
Plot No. 25, Sector 16A,  

Noida (U.P.)-201301 
 

 



                   
 
 
 
 
 
 

 

TITLE: 

TECHNICAL SPECIFICATION FOR 

EARTHWORK IN EXCAVATION AND 

BACKFILLING 

 

SPECIFICATION  NO.  PE-TS-999-600-C001 
 

VOLUME  -  II B 
 

SECTION  -  D         |    SUB-SECTION – D1 
 

REV.NO.                     DATE    17/07/2017 

SHEET          2        OF       22 
 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

C 0 N T E N T 
 
 
 

CLAUSE NO. DESCRIPTION         SHEET NO. 
 
 

1.00.0         SCOPE                   3 
 
2.00.00       GENERAL                     3 
 
3.00.00       EXECUTION                             6 
 

      4.00.00      TESTING AND ACCEPTANCE CRITERIA   19 
 
5.00.00       RATES AND MEASUREMENTS    19 
 
6.00.00            INFORMATION TO BE SUBMITTED BY THE BIDDER       20 
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STANDARD TECHNICAL SPECIFICATION FOR EARTHWORK IN  

  EXCAVATION AND BACKFILLING 

 

 
1.0.0             SCOPE 

 
This specification covers earth work excavation in all types of soil, soft rock  
and hard rock including setting out, clearing and grubbing, shoring, 
dewatering, back filling around foundations/pipelines to grade, watering, 
compaction of fills, testing, approaches, disposal of surplus earth, protective 
fencing, lighting etc relevant to the structures and locations covered under this 
contract. 

 
2.0.0  GENERAL 

 
2.1.0  Work to be provided for by the Contractor 

  
The work to be provided for by the contractor unless specified otherwise shall 
include but not be limited to the following. 

 
a) Supplying and providing all labour, supervision services, earth moving 
machineries, surveying instruments including facilities as required under 
statutory labour regulations, materials, scaffolds, equipment, tools and plants, 
transportation, etc. required for the work. 
 
b) Preparation and submission of working drawings showing the approaches, 
slopes, berms, shoring, sumps for dewatering including drainage, space for 
temporary stacking of soils, disposal area, fencing etc and all other details as 
may be required by the engineer. 

 
c) To carry tests and submit to the Engineer, test results of fill materials and                
degree of soil compaction of fill whenever required by the Engineer to assess            
the quality of fill. 
 
d) Design, construction and maintenance of Magazine of proper capacity for 
storage of explosives for blasting work and removal of the same after 
completion of the work etc. including procurement of necessary licenses from 
proper authorities. 

 
2.2.0    Work to be provided by others 

 
No work under this specification will be provided by any agency other than 
the contractor unless specifically mentioned elsewhere in the contract. 
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2.3.0  Codes and Standards 

 
All works shall be carried out as per this specification and shall conform to the 
latest revision and/or replacements of the following or any other Indian 
Standard (IS) Codes unless specified otherwise.  

 
IS-1200 Method of measurement of building and civil engineering              

works, Part-I: Earthwork 
IS-2720 Method of test for soils (Relevant parts) 
IS-3764 Excavation work - Code of safety  
IS-4081 Safety code for blasting and related drilling operations 
IS-4701 Indian Standard Code of Practice for earthwork on Canals 
IS:6922 Criteria for safety and design of structures subject to 

underground blasts 
IS: 3764 Excavation work – code of safety 
 
In case of conflict between this specification and those (IS Codes) referred to 
herein, the former shall prevail. In case any particular aspect of work is not 
covered specifically by this specification/IS Codes, any other standard practice 
as may be specified by the engineer shall be followed. 
 

2.4.0  Conformity with Designs 

 
The contractor shall carry out the work as per the approved drawings, 
specification and as directed by the engineer. 
 

2.5.0  Materials  

 

2.5.1  General 

 
All materials required for the work shall be of the best commercial variety and 
approved by the engineer. 

 
2.5.2             Material for Excavation 

 
For the purpose of identifying the various strata encountered during the course 
of excavation, refer clause no. 3.4.0 for the classification of earth strata. 

 
2.5.3  Material for Filling 

 
Material to be used for back filling shall be free from vegetations, roots, salts, 
rubbish, lumps, organic matter and any other harmful chemicals  etc and shall 
be got approved by the engineer. Normally excavated earth shall be used for 
back filling. In case such earth contains deleterious salts, the same shall not be 
used. All clods of earth shall be broken or removed. Where the excavated 
material is mostly rock and if filling with the same is permitted by the 
engineer in writing, then the filling with rock shall be done in the following 
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manner. The boulders shall be broken into pieces not exceeding 150mm size 
in any direction and mixed with fine materials consisting of decomposed rock, 
moorum or any approved earth to fill the voids as for as possible and the 
mixture shall then be used for filling.  
 

 In case the earth required for backfilling is over and above the earth  
available from the compulsory excavations within the project area, then 
borrow areas for obtaining suitable fill material shall be arranged by the 
contractor himself from outside the plant boundary limits and all expenses 
including royalties, taxes, duties etc shall be borne by him. The selected earth 
from the borrow areas shall be got approved by the engineer. The borrowed 
material shall be free from roots, vegetations, decayed organic matter, 
harmful salts and chemicals, free from lumps and clods etc. The contractor 
shall obtain and submit necessary clearances/permissions from the concerned 
authorities for the borrow areas/materials acquired to the engineer. 
 
 If   specified, the back filling shall be done with clean well graded sand from 
approved quarries free from harmful and deleterious materials. 

 
2.6.0  Quality Control 
 

All works shall confirm to the lines, levels, grades, cross sections and 
dimensions shown on the approved drawings and/or as directed by the engineer. 
The contractor shall establish and maintain quality control for the various 
aspects of the work, method of construction, materials and equipments used etc. 
The quality control operation shall include but not be limited to the following. 

 

 Sl. No.            Activity                       Check 
  1 Lines, levels & 

grades 
a) By periodic surveys 
b) By establishing markers, boards 

etc 
  2 Back filling (a)        On quality of fill material 

(b)        On moisture content of back fill  
(c)  On degree of compaction      

achieved 
  

 
2.7.0  Information regarding site conditions  

 

Surface and Sub-surface data regarding the nature of soil, rock, sub-soil water 
etc. shown on drawing or otherwise furnished to the Contractor shall be taken 
as a guidance only and variation therefrom shall not affect the terms of the 
contract. The Contractor must satisfy himself regarding the character and 
volume of all work under this contract and expected surface, sub-surface and / 
or sub-soil water to be encountered. He must also satisfy himself about the 
general conditions of site and ascertain the existing and future construction 
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likely to come up during the execution of the contract so that he may evolve a 
realistic programme of execution. 

     
3.0.0             EXECUTION 

 

The contractor shall prepare and submit the detailed drawings/schemes for 
excavation and back filling works as proposed to be executed by him showing 
the dimensions as per the construction drawings and specification adding his 
proposal of slopes, shoring, approaches, dewatering, drainage, berms etc. for 
the approval of engineer. 
 

3.1.0  Setting out 

 
On receiving the approval from the engineer with modifications and 
corrections if any, the contractor shall set out the work from the control points 
furnished by the engineer and fix permanent points and markers for ease of 
periodic checking as the work proceeds.  These permanent points and markers 
shall be fixed at the interval as prescribed by the engineer and shall be got 
checked and certified by the engineer after whom the contractor shall proceed 
with the work.  It should be noted that this checking by the engineer prior to 
the start of the work will in no way relieve the contractor of his responsibility 
of carrying out the work to true lines, levels and grades as per the drawings 
and specification. If any errors are noticed in the contractor’s work at any 
stage, the same shall be rectified by the contractor at his own risk and cost. 
 

3.2.0  Initial Levels 

 
Initial levels of the ground either in a definite grid pattern or as directed by the 
Engineer will be taken by the Contractor jointly with the Engineer over the 
original ground prior to starting actual excavation work and after setting out. 
These initial levels will be used for preparing cross-sections for volume 
measurement or for cross-checking the depths obtained from tape 
measurements. All records of levels, measurements etc. and also any drawing, 
cross-section etc. made therefrom, shall be jointly signed by the authorised 
representative of the contractor and the Engineer before the commencement of 
work and they shall form the basis of all payments in future. 
 
 

3.3.0  Clearing and Grubbing  

 
The area to be excavated shall be cleared out of fences, trees, logs, stumps, 
bushes, vegetation, rubbish, slush etc. Trees upto 300mm girth shall be 
uprooted.  Trees above 300mm girth to be cut shall be approved by the 
engineer and marked. Cutting of trees shall include removing roots as well. 
After the tree is cut and roots taken out, the pot holes formed shall be filled 
with good earth in 250mm layers and compacted unless directed otherwise by 
the engineer.  The trees shall be cut in to suitable pieces as instructed by the 
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engineer. Before earthwork is started, all the spoils, unserviceable materials 
and rubbish shall be burnt or removed and disposed to the approved disposal 
area(s) as specified by the engineer. Useful materials, saleable timber, fire 
woods etc shall be the property of the owner and shall be stacked properly at 
the worksite in a manner as directed by the engineer. 

 
 
3.4.0  Classification  

 
  All earthwork shall be classified under the following categories: 
 

No distinction will be made whether the material is dry or wet. 
 

a) Ordinary Soil 
   

This shall comprise vegetable or organic soil, turf, sand, silt, loam, clay, mud, 
peat, black cotton soil, soft shale or loose moorum, a mixture of these and 
similar material which yields to the ordinary application of pick and shovel, 
rake or other ordinary digging implement. Removal of gravel or any other 
nodular material having diameter in any one direction not exceeding 75 mm 
occurring in such strata shall be deemed to be covered under this category. 

   
b) Hard Soil 

 

This shall include : 
i) stiff heavy clay, hard shale, or compact moorum requiring grafting tool or 
pick or both and shovel, closely applied ; 
ii) gravel and cobble stone having maximum diameter in any one direction 
between 75 and 300 mm ; 
iii) soling of roads, paths, etc., and hard core ; 
iv) macadam surfaces such as water bound, and bitumen/tar bound; 
v) lime concrete, stone masonry in lime mortar and brick work in lime/cement 
mortar, below ground level ; 
vi) soft conglomerate, where the stones may be detached from the matrix with 
picks ; and 
vii) generally any material which requires the close application of picks, or 
scarifiers to loosen and not affording resistance to digging greater than the 
hardest of any soil mentioned in (i) and (vi) above. 

 
c) Soft and Decomposed Rock 

 
This shall include : 
i) limestone, sandstone, laterite, hard conglomerate or other soft or 
disintegrated rock which may be quarried or split with crowbars ; 
ii) unreinforced cement concrete which may be broken up with crowbars or 
picks and stone masonry in cement mortar below ground level ; 
iii) boulders which do not require blasting having maximum diameter in any 
direction of more than 300 mm, found lying loose on the surface or embedded 
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in river bed, soil, talus, slope wash and terrace material of dissimilar origin ; 
and 
iv) any rock which in dry state may be hard, requiring blasting, but which 
when wet becomes soft and manageable by means other than blasting. 

 
d) Hard Rock (requiring blasting) 

 

This shall include : 
i) any rock or cement concrete for the excavation of which the use of 
mechanical plant or blasting is required ; 
ii) reinforced cement concrete (reinforcement cut through but not separated 
from the concrete) below ground level; and 
iii) boulders requiring blasting. 
 
e) Hard Rock (blasting prohibited) 

 
Hard rock requiring blasting as described under (d) but where blasting is 
prohibited for any reason and excavation has to be carried out by chiselling, 
wedging or any other agreed method. 
 
In case of any dispute regarding classification, the decision of the 
Engineer shall be final. 
 

3.5.0  Excavation for Foundations and Trenches 

 
3.5.1  General 

 
All excavation shall be done to the minimum dimensions as required for the 
safety and working facility. In each individual case, the contractor shall obtain 
prior approval of the engineer for the method he proposes to adopt for the 
excavation including dimensions, side slopes, shoring, dewatering, drainage 
and disposal etc. This approval however shall not in any way make the 
engineer responsible for any consequent loss or damage. The excavation must 
be carried out in the most expeditious and efficient manner. All excavation in 
open cuts shall be made true to the line, slopes and grades as shown on the 
drawings and/or as directed by the engineer.  No material shall project within 
the dimension of minimum excavation lines marked.  Boulders (if any) 
projecting out of the excavated surfaces shall be removed if they are likely to 
be a hindrance to the work/workers in the opinion of the engineer. 

 
Method of excavation shall in every case be subject to the approval of the 
engineer. The contractor shall ensure the stability and safety of the excavation, 
adjacent structures, services and works etc including the safety of the 
workmen. If any slip occurs, the contractor shall remove all the slipped 
materials from the excavated pit without any extra cost to the engineer/owner. 
All loose boulders and semi detached rocks which are not inside but so close 
to the area to be excavated and may liable to fall or otherwise endanger the 
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workmen, equipment of the work etc during excavation in the opinion of the 
engineer shall be stripped off and removed away from the area of excavation. 
The method to be used for removal shall be such that it should not shatter or 
render unstable or unsafe the portion which was originally sound and safe. In 
case any material not required to be removed initially but later to become 
loose or unstable in the opinion of the engineer shall also be promptly and 
satisfactorily removed. 

 
The rough excavation may be carried out upto a maximum depth of 150 mm 
above the final level.  The balance shall be excavated with special care.  If 
directed by the engineer, soft and undesirable spots shall be removed even 
below the final level.  The extra excavation shall be filled up as instructed by 
the engineer. If the excavation (in all types of soil and rock) is done to a depth 
greater than that shown on the drawing or as directed by the engineer, the 
excess depth up to the required level shall be filled with cement concrete not 
leaner than 1:4:8 or richer as directed by the engineer at the own risk and cost 
of the contractor. In case where excavation in soil, soft rock (including 
weathered rock)  and hard rock are involved, the excavation in each stratum 
shall be carried out  separately with the approved methodology and as per the 
instructions of the engineer. 
 
All excavated materials such as rock, boulders, bricks, dismantled concrete 
blocks etc shall be the property of the owner and shall be stacked separately as 
directed by the engineer. All gold, silver, oil, minerals, archeological and other 
findings of importance, trees cut or other materials of any description and all 
precious stones, coins, treasures, relics, antiquities and other similar things 
which may be found in or upon the site shall be the property of the owner and 
the contractor shall duly preserve the same to the satisfaction of the 
engineer/owner. The contractor shall deliver the same to such person or 
persons as may be authorized or appointed from time to time by the owner to 
receive the same. 
 
Prior to starting the excavation, the ground level at the location shall be 

checked jointly with the engineer. 

 
3.5.2  Excavation in All Type of Soil and in Soft Rock 

 
The excavation in all type of soil, soft rock including decomposed rock etc 
shall be carried out as per the approved proposal and as directed by the 
engineer.  The work shall be carried out in a workmanlike manner without 
endangering the safety of nearby structures/services or works and without 
causing hindrance to any other activities in the area.  Foundation pits shall not 
be excavated to the full depth unless construction is imminent. The last 
150mm depth shall be excavated  once concreting work is imminent. At the 
discretion of the engineer, the full depth may be excavated and the bed be 
covered with lean concrete as specified after watering and compacting the bed. 
As the excavation reaches the required dimensions, lines, levels and grades 
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etc, the work shall be got checked and approved by the engineer.  In cases 
where deterioration of the ground, upheaval, slips etc are expected, the 
engineer may order to suspend the work at any stage and instruct the 
contractor to carry out the protection works before the excavation  will be 
restarted. 
 

3.5.3  Excavation in Hard Rock 

 
Hard rocks shall normally be excavated by means of blasting. In case where 
blasting is prohibited for any reasons, the excavation shall be carried out by 
chiselling or any other approved method as directed by the engineer. 
Personnel deployed for rock excavation shall be protected from all hazards 
such as loose rock/boulder rolling down and from general slips of excavated 
surfaces.  Where the excavated surface is not stable against sliding, necessary 
supports such as props, bracings or bulkheads shall be provided and 
maintained during the period of construction.  Where the danger of falling 
loose rock/boulder from the excavated surfaces deeper than 2m exist, steel 
mesh anchored to the lower edge of the excavation and extending over and 
above the rock face adequate to retain the dislodged material shall be provided 
and maintained. 
 

3.5.4   Blasting 

 

Storage, handing and use of explosives shall be governed by the current 
explosive rules/regulations laid down by the Central and the State 
Governments. The contractor shall ensure that these rules/regulations are 
strictly adhere to. The following instructions are also to be strictly followed 
and the instructions wherever found in variance with the above said  
rules/regulations, the former (instructions) shall be superseded with the later 
(above said  rules/regulations).  
 
No child under the age of 16 and no person who is in a state of intoxication 
shall be allowed to enter the premises where explosives are stored nor they 
shall be allowed to handle the explosives. The contractor shall obtain licence 
from the District Authorities for undertaking the blasting work as well as for 
obtaining and storing the explosives as per Explosives Rules, 1940 corrected 
upto date.  The contractor shall purchase the explosives, fuses, detonators etc 
only from a licensed dealer and shall be responsible for the safe custody and 
proper accounting of the explosive materials.  The engineer or his authorized 
representative shall have the access to check the contractor's store of 
explosives and his accounts at any time. It is the full responsibility of the 
contractor to transport the explosives as and when required for the work in a 
safe manner to the work spot. 
 

Further, the engineer may issue modifications, alterations and new instructions 
to the contractor from time to time.  The contractor shall comply with the 
same without these being made a cause for any extra claim. 
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3.5.4.1            Materials 

 

All materials such as explosives, detonators, fuses, tamping materials etc 
proposed to be used in the blasting operation shall have the prior approval of 
the engineer. Only explosives of approved make and strength are to be used. 
The fuses known as instantaneous fuse must not be used. The issue of fuse 
with only one protective coat is prohibited.  The fuse shall be sufficiently 
water resistant as to be unaffected when immersed in water for 30 minutes.  
The rate of burning of the fuse shall be uniform and shall be not less than 4 
seconds per inch of length with 10% tolerance on either side. Before use, the 
fuse shall be inspected. Moist, damaged or broken ones shall be discarded. 
When the fuses are in stock for long, the rate of burning of fuses shall be 
tested before use. The detonators shall be capable of giving an effective 
blasting of the explosives. Moist and damaged detonators shall be discarded. 

 

3.5.4.2             Storage of Explosives 

 

The current Explosive Rules shall govern the storage of explosives. 
Explosives shall be stored in a clean, dry and well ventilated magazine to be 
specially built for the purpose.  Under no circumstances should a magazine be 
erected within 400m of the actual work site or any source of fire.  The space 
surrounding the magazine shall be fenced and the ground inside shall be kept 
clear and free from trees, bushes etc.  The admission to this fenced space shall 
be through a single gate only and no person shall be allowed without the 
permission of the officer-in-charge.  The clear space between the fence and the 
magazine shall not be less than 90m. The magazine shall be well drained. Two 
lightning conductors, one at each end shall be provided to the magazine.  The 
lightning conductors shall be tested once in every year. 
 
Explosives, fuses and detonators shall each be separately stored. Cases of 
explosives must be kept clear of the walls and floors for free circulation of air 
on all sides. Special care shall be taken to keep the floor free from any grains 
of explosives. Cases containing explosives shall not be opened inside the  
magazine and the explosives in open cases shall not be received into a 
magazine. Explosives which appear to be in a damaged or dangerous 
condition are not to be kept in any magazine but must be removed without 
delay to a safe distance and be destroyed. 

 

Artificial light, matches, inflammable materials, oily cotton, rag waste and 
articles liable to spontaneous ignition shall not be allowed inside the 
magazine.  Illumination shall be obtained from an electric storage battery 
lantern. No smoking shall be allowed within 100m distance from any 
magazine. 
 
Magazine shoes without nails shall be used while entering the magazine. The 
persons entering the magazine must put on the magazine shoes which shall be 
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provided at the magazine for this purpose and should be careful 
 

* not to put their feet on the clean floor unless the magazine shoes on. 
 
* not to  touch the magazine shoes on ground outside the clean floor. 
 
* not to allow any dirt or grit to fall on the clean floor. 

 
Persons with bare feet shall dip their feet in water before entering the 
magazine and then step directly from the tub to the clean floor. No person 
having article of steel or iron with/on him shall be allowed to enter the 
magazine. Workmen shall be examined before entering the magazine to check 
none of the prohibited articles are with them. A brush broom shall be kept in 
the lobby of the magazine for cleaning the magazine. Cleaning shall be done 
immediately after each occasion whenever the magazine is opened for receipt, 
delivery or inspection of the explosives. 
 
The mallets, levers, wedges etc for opening the barrels or cases shall be of 
wood. The cases of explosives are to be carried by hand and shall not be rolled 
or dragged inside the magazine.  Explosives which have been issued and 
returned to the magazine are to be issued first; otherwise those which have 
been stored long in the store are to be issued first. Neither the magazine shall 
be opened nor any person shall be allowed in the vicinity of the magazine 
during any dust storm or thunderstorm. All magazines shall be officially 
inspected at definite intervals and a record of such inspections shall be kept. 

 
3.5.4.3            Carriage of Explosives 

 

Detonators and explosives shall be transported separately to the blast site.  
Explosives shall be kept dry and away from direct rays of the sun, artificial 
lights, steam pipes or heated metal and other sources of heat. Before 
explosives are removed, each case or package shall be carefully examined to 
ascertain that it is properly closed and shows no sign of leakage. 

 
No person except the driver shall be allowed to travel on the vehicle 

conveying explosives.  No explosive shall be transported in a carriage or 
vessel unless all iron or steel therein the carriage or vessel which are likely to 
contact the package containing explosives are effectually covered with lead, 
leather, wood, cloth or any other suitable material.  No light shall be carried 
on the vehicle carrying explosives and no operation connected with the 
loading, unloading and handling of explosives shall be conducted after sunset. 

 
3.5.4.4               Use of Explosives 

 

The contractor shall appoint an agent who shall personally superintend the 
firing and all operations connected therewith. The contractor shall satisfy 
himself that the person so appointed is fully acquainted with his 
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responsibilities. 
 

Holes for charging the explosives shall be drilled with pneumatic drills and the 
drilling pattern shall be so planned that the rock pieces after blasting will be 
suitable for handling. The hole diameter shall be of such a size that the 
cartridges can easily pass down through them and any undue force is not 
required during charging.  Charging operation shall be carried out by or under 
the personal supervision of the shot firer.  Wrappings shall never be removed 
from  the explosive cartridges. Only one cartridge at a time shall be inserted in 
a hole and wooden rods shall only be used for loading and stemming the shot 
holes. Only such quantities of explosives as are required for a particular work 
shall be brought to the work site.  Should any surplus remain when all the 
holes have been charged shall be carefully removed to a point at least 300m 
away from the firing point. 

 
The authorized shot firer himself shall make all the connections.  The shot 
firing cable shall not be dragged along the ground to avoid any damage to the 
insulation.  The shot firing cable shall be tested each time for its continuity 
and possible short circuiting. The shot firer shall always carry the exploder 
handle with him until he is ready to fire shots.  The number of shots fired at a 
time shall not exceed the permissible limits. Before any blasting is carried out 
it shall be ensured that all workmen, vehicles and equipment on the site are 
cleared from an area of minimum 300m radius from the firing point or as 
required by the statutory regulations at least 10 minutes before the time of 
firing by sounding a warning siren and the area shall be encircled by red flags. 
 
The explosives shall be fired by means of an electric detonator placed inside 
the cartridge.  For simultaneous firing of a number of charges, the electric 
detonators shall be connected with the exploder through the shot firing cable 
in a simple series circuit.  Due precautions shall be taken to keep the firing 
circuit insulated from the ground, bare wires, rails, pipes or any other path of 
stray current etc and keep the lead wires short circuited until it is ready to fire.  
Any kink in the detonator leading wire shall be avoided. For simultaneous 
firing of a large number of shot holes, use of cordtex may be done.  An 
electric detonator attached to its side with adhesive tape shall initiate cordtex 
connecting wire or string. Blasting shall only be carried out at certain 
specified times to be agreed jointly by the contractor and the engineer. 
 
At least five minutes after the blast has been fired in case of electric firing or 
as stipulated in the regulations, the authorized shot firer shall return to the 
blast area and inspect carefully the work and satisfy himself that all the 
charged holes have exploded. Cases of misfired unexploded charges shall be 
exploded by drilling a parallel fresh hole at a distance of not less than 600mm 
from the misfired hole and by exploding a new charge.  The authorized shot 
firer shall be present during the removal of debris as it  may contain 
unexploded explosives near the misfired hole.  The workmen shall not return 
to the site of firing until at least half an hour after firing. 
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Where blasting is to be carried out in proximity of other structures, controlled 
blasting by drilling shallow shot holes and proper muffling arrangements with 
steel plates loaded with sand bags etc shall be used on top of the blast holes to 
prevent the rock fragments from causing any damage to the adjacent structures 
and other properties. Adequate safety precautions as per building byelaws, 
safety codes, statutory regulations etc shall be taken during blasting 
operations. 
 

3.5.4.5  Restrictions in Blasting 
 

a) Blasting which may disturb or endanger the stability, safety or quality of 
the adjacent structures/foundations shall not be permitted. 
b) Blasting within 200m of a permanent structure or construction work in 
progress  shall not be permitted. 
c) Progressive blasting shall be limited to  two third of the total remaining 
depth of excavation. 
d) No large scale blasting operations will be resorted to when the excavation 
reaches the last one metre and only small charge preferably black powder may 
be allowed so as not to shatter the parent rock. 
e) The last blast shall not be more than 0.50 m in depth.  
f) In rocky formations, at locations where specifically indicated or ordered in 
writing by the engineer, the use of explosives shall be discontinued and 
excavation shall be completed by chiselling or any other suitable method as 
approved by the engineer. 

 
3.5.5     Disposal 

 

The excavated spoils shall be disposed of in any (or all) of the following 
manner as directed by the engineer. 

 
a) By using it straightway for backfilling. 

 

b) By stacking it temporarily to use for backfilling at a later date during 
execution of the contract. 
 
c)    i)   By either spreading 
                    or 
      ii) By spreading and compacting at designated disposal areas. 
 
a) By selecting the useful material and stacking it neatly in designated areas 
as indicated by the engineer for use in backfilling by some other agency. 
 

3.5.6        Disposal of Surplus Materials 

 
All surplus material from excavation shall be removed and disposed  of  from 
the excavation site to the designated disposal area indicated by the engineer. 
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All good and sound rocks obtained from excavations and all assorted materials 
of dismantled structures are the property of the owner and if the contractor 
wants to use it, he shall have to obtain it from the engineer at a mutually 
agreed rate. All sound rocks and other assorted materials like excavated bricks 
etc shall be stacked separately. 

 

3.5.7  Protection 

 
The contractor shall notify the engineer as soon as the excavation is expected 
to be completed within a day so that he shall inspect it at the earliest.  
Immediately after approval of the engineer, the excavation must be covered up 
in a shortest possible time.  But in no case the excavation shall be covered up 
or worked on before approval by the engineer. Excavated material shall be 
placed 1.5m or half the depth (of excavation) whichever is more from the edge 
of the excavation or further away if directed by the engineer. Excavation shall 
not be carried out below the foundation level of the structure close by until the 
required precautions are taken. Adequate fencing is to be made enclosing the 
excavation. The contractor shall protect all the underground services exposed 
during excavation.  All existing surface drains in the work area shall be 
suitably diverted by the contractor before taking up excavation to maintain the 
working area neat and clean. 

 
3.5.8              Dealing with Surface Water 

 

All working areas shall be kept free of surface water as far as reasonably 
praticable. Works in the vicinity of cut areas shall be controlled to prevent the 
ingress of surface water. 
 
No works shall commence until surface water streams have been properly 
intercepted , redirected or otherwise dealt with.  
 
Where works are undertaken in the monsoon period, the Contractor may need 
to construct temporary drainage systems to drain surface water from working 
areas. 

 
3.5.9  Dewatering 

 

All excavation shall be kept free of water and slush.  Grading in the vicinity 
shall be controlled to prevent the surface water running into the excavations.  
The contractor shall remove any water inclusive of rain water and subsoil 
water etc accumulated in the excavation by pumping or other means as 
approved by the engineer and keep the excavations dewatered and/or lower 
the subsoil water level to 300mm below the founding level until the 
construction of foundation and backfilling are completed in all respects.  
  

Sumps made for dewatering must be kept clear of the foundations. The 
engineer’s prior approval on the method of pumping to be adopted shall be 
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taken; but in any case, the pumping arrangement shall be such that there shall 
be no movement or blowing in of subsoil due to the differential head of water 
during pumping. 

 
3.5.10  Timber Shoring 
 

Close or open type timber shoring as approved by the engineer depending on 
the nature of sub-soil, depth of pit or trench and the type of timbering shall be 
adopted.  Timbers made out of approved quality shall only be used. It shall be 
the responsibility of the contractor to take all necessary steps to prevent the 
sides of trenches and pits from collapsing. 
 
 

3.5.10.1           Close Timbering 

 

Close timbering shall be done by completely covering the sides of the trenches 
and pits generally with short, upright members called "polling boards".  These 
shall be of 250mm wide(min.) and 40mm thick(min.) sections as directed by 
the engineer.  The boards shall generally be placed vertically in pairs, one on 
each side of the  cut and shall be kept apart (maximum spacing is limited to 
1.20m ) by horizontal walers of strong wood cross strutted with wooden struts 
or as directed by the engineer.  The length of wooden struts shall depend on 
the width of the trench or pit. 

 

In case where the soil is very soft and loose, the boards shall be placed 
horizontally against the sides of excavation and supported by vertical walers 
which shall be strutted to similar timber pieces on the opposite face of the 
trench or pit. The lowest board supporting the sides shall be taken into the 
ground.  No portion of the vertical side of the trench or pit shall remain 
exposed to avoid any slipping out of earth. 
 
The withdrawal of the timber shall be done very carefully to prevent the 
collapse of the pit or trench.  It shall be started from one end and proceeded 
systematically to the other end.  Concrete or masonry shall not be damaged 
during the removal of the timber. No claim shall be entertained for any timber 
which cannot be withdrawn and is lost or buried. 

 
3.5.10.2           Open Timbering 

 

In case of open timbering, vertical board of 250mm wide(min.) and 40mm 
thick(min.) shall be spaced sufficiently apart to leave unsupported strips of 
maximum 500mm average width.  The detailed arrangement, size of timber 
and the spacing etc shall be subjected to the approval of the engineer. In all 
other respects, the specification for close timbering shall apply to open 
timbering as well. 
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3.6.0 Treatment of Slips 

 

The contractor shall take all precautions to avoid high surcharges and provide 
proper surface drainage to prevent flow of water over the sides of the 
excavations. These precautions along with proper slopes, berms, shoring and 
control of ground water should cause no slips to occur.  If however slips still 
occur, the same shall be removed by the contractor with his own risk and cost. 

 
3.7.0  Backfilling 

 

3.7.1 General 

 

The material to be used for backfilling shall be approved by the engineer 
which shall be obtained directly from the excavation, from the nearby areas 
where excavation work by the same agency is in progress, from the temporary 
stacks of excavated spoils or from the borrow pits as directed by the engineer.  
The material shall be free from lumps and clods, roots and vegetations, 
harmful salts and chemicals, organic materials etc. 
 
In locations where sand filling is required, the sand used should be clean, well 
graded and be of the quality normally acceptable for use in concrete. 

 

3.7.2     Filling and Compaction in Pits and Trenches all Around the Structures 

 

As soon as the work in foundation has been accepted, the spaces around the 
foundation in pits and trenches shall be cleared of all debris, brick bats, mortar 
droppings etc and filled with approved earth in layers not exceeding 250mm   
(in loose thickness). Each layer(loose) shall be watered, rammed and properly 
compacted to the required degree to the satisfaction of the engineer.  Earth 
shall be compacted with approved mechanized compaction machine.  Usually, 
no manual compaction shall be allowed unless specifically permitted by the 
engineer.  The moisture content of the fill material during compaction shall be 
controlled  near to its optimum moisture content so as to obtain the required 
degree of compaction. The final surface shall be trimmed and levelled to 
proper profile as desired by the engineer. 
 

3.7.3  Plinth Filling 

 

The plinth shall be filled with earth in layers not exceeding 250mm (in loose 
thickness) and each layer shall be watered and compacted to the required 
degree with approved compaction machine or manually if specifically 
permitted by the engineer.  When the filling reaches the finished level, the 
surface shall be flooded with water for at least 24 hours, allowed to dry and 
then rammed and compacted in order to avoid any settlement at a later stage.  
The finished surface of fill shall be trimmed to the slope intended to be 
provided for the floor. 
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3.7.4             Filling in Trenches for Water Pipes and Drains 

 

Filling in trenches for pipes and drains shall be commenced as soon as the 
joints of pipes and drains have been tested and passed. Where the trenches are 
excavated in soil, the filling shall be done with earth on the sides and top of 
pipes in layers not exceeding 150mm, watered, rammed and compacted taking 
care that no damage is caused to the pipe below. 
 

In case of trenches excavated in rock, the filling upto a height of 300mm or 
the diameter of the pipe whichever is more above the crown of the pipe or 
barrel shall be done with fine material such as earth, moorum, disintegrated 
rock or ash as per the availability at site and shall be filled in compacted layers 
not exceeding 150mm. The remaining filling shall be done in layers with the 
mixture of boulders (of size not exceeding 150mm) and fine material as 
specified elsewhere in the specification. Each layer shall be watered, rammed 
and compacted to the required degree and to the satisfaction of the engineer. 

 

3.7.5  Filling in Disposal Area 
 

Surplus materials from excavation which are not required for backfilling shall 
be disposed of in the designated disposal areas.  The spoils shall not be 
dumped haphazardly but should be spread in layers approximately 250mm 
thick when loose, watered and compacted with the help of a compacting 
equipment as per the directions of the engineer.  In wide areas, rollers shall be 
employed and compaction shall be done to the satisfaction of the engineer at 
the optimum moisture content which shall be checked and controlled by the 
contractor. In certain cases the engineer may direct the contractor to dispose 
the surplus materials without compaction which can be done by tipping the 
spoils from a high bench neatly maintaining a proper level and grade of the 
bench. 
 

3.8.0  Approaches and Fencing 

 

The contractor should provide and maintain proper approaches for the 
workmen and inspection.  The roads and approaches around the excavation 
should be kept clear at all times so that there is no hindrance to the movement 
of men, material and equipment of various agencies connected with the 
project. Sturdy and elegant fencing is to be provided around the top edge of 
the excavation as well as around the bottom of the fill at the surplus disposal 
area where dumping from a high bench is in progress. 

 

3.9.0  Lighting 

 

Full scale area lighting is to be provided if night work is permitted or directed 
by the engineer.  If no night work is in progress, red warning lights should be 
provided at the corners of the excavated pit and the edges of the fill. 
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4.0.0  TESTING AND ACCEPTANCE CRITERIA 

 

4.1.0  Excavation 

 

On completion of excavation, the dimension of the pits will be checked as per 
the drawings after the pits are completely dewatered. The work will be 
accepted after all undercuts have been set right and all over excavations are 
filled back to the required lines, levels and grades by placing ordinary cement 
concrete of 1:4:8 proportion and/or richer and/or by compacted earth as 
directed by the engineer. The choice of the grade of concrete will be a matter 
of unfettered discretion of the engineer. Over excavation of the sides shall be 
made good by the contractor while carrying out the backfilling.  The 
excavation work will be accepted after the above requirements are fulfilled 
and all the temporary approaches encroaching inside the excavation have been 
removed. 

 
4.2.0  Backfilling 

 

The degree of compaction required will be as per the stipulation laid down in 
IS: 4701 and the actual method of measuring the degree of compaction will be 
as decided by the engineer.  The work of back filling will be accepted after the 
engineer is satisfied with the degree of compaction achieved. 
 

5.0.0            RATES AND MEASUREMENTS 

 

5.1.0              Rates 

 

a) The item of work in the schedule of quantities describe the work very 
briefly. The various items of the schedule of quantities shall be read in 
conjunction with the corresponding section in the technical specification 
including amendments and additions if any. For each item in the schedule of 
quantities, the bidder’s rate shall include all the activities covered in the 
description of the items as well as for all necessary operations in detail as 
described in the technical specification. 

 
b) No claims shall be entertained if the details shown on the released for 
construction drawings differ in any way from those shown on the tender 
drawings. 
 

c) The unit rate 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 work. 
 

d) The bidder’s quoted rate shall be inclusive of supplying and providing all  
labour, men, materials, equipments, tools and plants, supervision, services, 
approaches, schemes etc. 
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f) In case blasting in hard rock is envisaged, the unit rate quoted for earth 
work shall include the cost of storage and safety arrangements for the 
materials required for blasting. No separate payment will be made on this 
account. 
 
 

5.2.0             Measurements 

 
Method of measurements are specified as below: 

 
a) The length, breadth and depth shall be measured correct to the nearest 
centimeter if measurements are taken by tape. Rounding of numerical shall be 
as per relevant IS Codes. If the measurements are taken with staff and level, the 
levels shall be recorded correct to 5mm. The area and volume shall be worked 
out in square meter and cubic meter respectively correct to the nearest of two 
decimal places.  

 
b) For earth work in excavation, the ground levels shall be taken before and 
after completion of the work in the actually excavated area. The quantity of 
earth work in excavation shall be computed from these levels in cubic meter. 

 

c) In case of open footings (rafts/ pilecaps/ drains/ cable trench/ pipe trench/ 
sub soil beams etc.) up to the depth of 2.0 metres from ground level, alround 
excavation of 30 cm beyond the outer dimension of footing (not the PCC 
dimension below footing) shall be measured for payment to make allowances 
for centering and shuttering. Any additional/excess excavation beyond this 
limit shall be at the risk and cost of the contractor and shall not be measured for 
payment for item of work on excavation, backfilling, carriage, dewatering etc. 
Required shoring & strutting, side slopes, benching, dewatering sump pits, 
approaches to the excavated pit etc. are deemed to be included in the quoted 
rates in the schedule of quantities. 

 

d) In case of open footings (Rafts/ pilecaps / drains/ cable trench/ pipe trench/ 
sub soil beams etc.) at a depth of more than 2.0 metre from ground level, 
alround excavation of 75 cm beyond the outer dimension of footing (not the 
PCC dimension below footing) shall be measured for payment to make 
allowances for centering and shuttering. Any additional/excess excavation 
beyond this limit shall be at the risk and cost of the contractor and shall not be 
measured for payment for item of work on excavation, backfilling, carriage, 
dewatering etc. Required shoring & strutting, side slopes, benching, dewatering 
sump pits, approaches to the excavated pit etc. are deemed to be included in the 
quoted rates in the schedule of quantities. 
 

e) Where soft rock and hard rock are mixed, the measurement shall be done as 
follows. The two types of rock shall be stacked separately and measured in 
stacks. The net quantity of each type of rock shall be so arrived by applying a 
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deduction of 50% for looseness/voids in the stacks. If the sum of net quantity 
of the two types of rock so arrived exceeds the total quantity of excavation, 
then the quantity of each type of rock shall be worked out from the total 
quantity (from excavation) in the ratio of net quantities in stack measurements 
of the two types of rock. If stacking is not feasible, the method as suggested by 
the engineer shall be followed. 

 
f) Where soil, soft rock and hard rock are mixed, the measurement shall be 
done as follows. The soft and hard rock shall be removed from the excavated 
material and stacked separately and measured in stacks. The net quantity of 
each type of rock shall be so arrived by applying a deduction of 50% for 
looseness/voids in stacks. The difference between the entire excavation and the 
sum of the quantities of soft and hard rock so arrived shall be taken as soil.  

 

g) The authorized quantity (calculated on the basis of authorized width/ 

working space under clause no. 5.2.0 c & 5.2.0 d) or those actually 

excavated, whichever, are less, shall be measured for payment.  

 
h) Tree cutting having girth more than 300mm shall be measured in number 
and are separately payable as deemed not covered in excavation items of work 
in the schedule of quantities. 

 
 
 

   
6.0.0      INFORMATION TO BE SUBMITTED BY THE BIDDER 

 

6.1.0      With Tender 

 

Detail of equipments and machineries proposed to be used for excavation, 
backfilling and compaction shall be submitted along with the tender. 

 
 
 
 
6.2.0      After Award 

 

After award of the contract the successful bidder shall submit the following for 
approval. 
 
a) Within 30 days of the award of contract, the contractor shall submit a 
detailed programme of the work as proposed to be executed giving completion 
dates of excavation for the various foundations and the time required for 
backfilling and compaction after completion of foundation for the structures. 
The earthwork programme shall be planned in accordance with the foundation 
programme. The programme should also show how the excavation and 
backfilling quantities will be balanced minimizing the temporary stacking of 
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spoils.  It is to be noted that the engineer even after initial approval of the 
programme may instruct the contractor to enhance or to retard the progress of 
work during the actual execution in order to match with the progress of 
foundations.  The initial programme being submitted by the contractor should 
have sufficient flexibility to take care of such reasonable variations. 

 
b) Within 15 days of the award of contract, the contractor shall submit the  
drawings for earth work in excavation and backfilling showing detail of slopes, 
shoring, approaches, sump pits, dewatering lines, fencing etc for the approval 
of the engineer. 
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GENERAL TECHNICAL SPECIFICATION 

FOR 

SITE LEVELLING AND GRADING 
 

1.00   GENERAL 

 

This specification cover the works to be carried out for “Site Levelling and 

Grading Works including Slope Protection” etc for the entire plant and 
associated areas. The specified formation level(s) shall be achieved either by 
excavation or by raising with controlled fill with excavated/borrowed earth as the 
case may be. 
 

2.00                 SCOPE 

 

2.01   The scope include all works involved in levelling the site to the lines, grades, 
cross sections and dimensions as shown on the approved drawings and/or as 
directed by the engineer including site clearance, setting out, earth work in 
excavation, stacking, loading, transportation, unloading, dewatering, drainage, 
filling, watering, compaction, turfing on slopes (if required), lighting, disposal of 
residual/surplus earth etc. It also include supplying and providing all labour, 
materials, supervision, services, equipments, tools and plants, testing and all 
incidental items of work not shown or specified but reasonably implied or 
necessary for the completion of the work etc. 
 

2.02  All tools and plants, equipments and machineries to be used in this work shall be 
of standard quality and manufactured by reputed concerns conforming to Indian 
Standard (IS) codes or equivalent thereof. 
 

2.03   Work to be provided by the Contractor 

 

The works to be provided by the contractor unless specified otherwise shall 
include but not be limited to the following. 
 
a) Supplying and providing all labour, supervision, services including as 
required under statutory labour regulations, materials, equipments, tools and 
plants, approaches, transportation etc required for the completion of the work. 
 
b) Preparation and submission of detailed scheme of all operations required for 
executing the work (material handling, placement, services, approaches etc) to 
the engineer for approval. 
 
c) Carrying out sampling and testing on fill materials/fills to assess the 
quality/moisture content/degree of compaction and submission of the test results 
whenever required by the engineer. 
 
d) Design, construction and maintenance of Magazine of proper capacity for 
storage of explosives for blasting work and removal of the same after completion 
of the work etc. 
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2.04  Work to be provided by others 

 

No work under this specification will be provided for by any agency other than 
the contractor unless specifically mentioned elsewhere in the contract. 
 

2.05   Codes and Standards 

 

All work shall be carried out as per this specification and shall conform to the 
latest revision and/or replacements of the following or any other Indian Standard 
(IS) codes unless specified otherwise. 
 
IS: 1200 Methods of measurement of building and civil engineering works, 
Part-1: Earthwork 
 
IS: 2720 Method of test for soils (Relevant parts) 
 
IS: 3764 Excavation work- Code of safety 
 
IS: 4081 Safety code for blasting and related drilling operations 
 
IS: 4701 Code of practice for earthwork on canals 
 
IS: 6922 Criteria for safety and design of structures subject to underground 
Blasts 
 
In case of conflict between this specification and those (IS codes) referred to 
herein, the former shall prevail. In case any particular aspect of work is not 
covered specifically by the specification or/and by the IS codes, any other 
standard practice as may be specified by the engineer shall be followed. 
 

2.06   Conformity with Designs 

 

The contractor shall carry out the work as per the approved drawings, 
specification and as directed by the engineer. 
 

3.00   MATERIALS 

 

All materials required for the work shall be of best variety and approved by 
the engineer. 
 

3.01   Materials for Excavation 

 

For the purpose of identifying the various strata met during the course of 
excavation, the following classification is to be followed. 
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a) Soil 

 

It include all type of soil including laterite, moorum etc with/without any 
percentage of kankars which can be excavated by normal means such as shovel, 
pick axe, crow bar, spade etc and those which do not fall under clause 3.01 (b) 
and (c) etc. 
 
b) Soft Rock 

 

It include the rocks (including weathered rock ) which are removable by splitting 
with the help of crow bar, pick axe, wedges, pavement breakers, pneumatic tools, 
hammers or such implements etc and not requiring blasting (for excavation) in 
the opinion of the engineer. 
 
c) Hard Rock 

 

It includes the rocks, which require blasting for excavation in the opinion of the 
engineer. Where blasting is prohibited for any reasons, the excavation shall be 
carried out by chiselling or any other method as approved by the engineer. The 
mere fact that the contractor resorts to blasting shall not classify the soft rock 
under hard rock. 
 
However, the engineer’s decision on the type of strata encountered during 

excavation shall be the final and binding on the contractor. 

 

3.02   Materials for Filling 

 

Any coarse grained or fine grained low plastic soil free from vegetation, roots, 
shingle, salts, organic matters, sod and any other harmful chemicals shall be used 
for filling. The contractor shall test the fill material to establish its suitability and 
submit the results to the engineer for approval. Fill material shall be got 
approved by the engineer. The following type of materials shall not be used for 
filling. 
 
a)Materials from swamps, marshes and bogs 
b)Expansive clays 
c)Peat, logs, sod and perishable materials 
d)Materials susceptible to combustion 
e)Any material or industrial and domestic produce which will adversely affect 
other materials of work 
f)Materials from prohibited areas 
 
The earth available by cutting the high grounds within the project site and the 
materials (if) available from the road excavation or any other excavation under 
the same contract shall be used for filling depending upon its suitability as fill 

                         material. Filling with excavated rock (in the project site) shall be done only with 
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the written permission of the engineer in the following manner. The boulders 
shall be broken into pieces not exceeding 150mm size in any direction and 
mixed with fine materials consisting of decomposed rock, moorum or any 
approved earth to fill the voids as for as possible and the mixture shall then be 
used for filling. In case the earth required for filling is over and above the earth 
available from the compulsory excavations within the project area, then borrow 
areas for obtaining suitable fill material shall be arranged by the contractor 
himself from outside the plant boundary limits and all expenses including 
royalties, taxes, duties etc shall be borne by him. He shall obtain and submit the 
necessary clearances/permissions from the concerned authorities to the engineer 
for the borrow areas/materials acquired. 
 

4.00   QUALITY CONTROL 

 

All works shall conform to the lines, levels, grades, cross sections and 
dimensions shown on the approved drawings and/or as directed by the engineer. 
The contractor shall establish and maintain quality control for the various aspects 
of the work, method of construction, materials and equipments used etc. The 
quality control operation shall include but not be limited to the following. 
 
Sl. 
No. 
 

        Activity                  Check 

1 Lines, levels & grades a) By periodic surveys 
b) By establishing markers, boards etc 

2 Filling  (a) On quality of fill material 
(b) On moisture content of fill material 
(c) On degree of compaction achieved 

 

5.00   EXECUTION 

The contractor shall prepare and submit the detailed drawings/schemes for 
excavation and filling works as proposed to be executed by him showing the 
dimensions as per the construction drawings and specification adding his 
proposal of approaches, dewatering (if any), drainage and compaction etc within 
15 days of award of the contract to the engineer for approval. 
 

5.01   Site Clearance 

 

Before the commencement of earthwork, the entire area of cutting and filling 
shall be cleared of all trees, stumps, bushes, grasses, vegetation etc with their 
roots, fences, logs, rubbish, water, slush etc. It is not necessary to remove all the 
soil containing fine hair like roots but only the rather heavy mats are to be 
removed. Cutting of trees shall include trees having girth of any size and 
removing roots upto a depth of 600mm below the existing ground level or 
300mm below the formation level whichever is deeper. After the removal of 
roots of trees, the pot holes formed shall be filled with good earth in 250mm 
layers (loose thickness) and compacted unless otherwise directed by the 
engineer. The trees shall be cut in to suitable pieces as instructed by the 
engineer. Before earthwork is started, all the spoils, unserviceable materials and 
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rubbish shall be burnt or removed and disposed off to the approved disposal 
area(s) as specified by the engineer. Useful materials, saleable timbers, fire 
woods etc shall be the property of owner and shall be stacked properly at the 
worksite in a manner as directed by the engineer. 
 

5.02  Setting Out 

 

On receiving the approval from the engineer with modifications and corrections 
if any, the contractor shall set out the work from the control points furnished by 
the engineer and fix permanent points and markers for the ease of periodic 
checking as the work proceeds. These permanent points and markers shall be 
fixed at the interval as prescribed by the engineer and shall be got checked and 
certified by the engineer after whom the contractor shall proceed with the work. 
It should be noted that this checking by the engineer prior to the start of the work 
will in no way relieve the contractor of his responsibility of carrying out the 
work to true lines, levels and grades as per the drawings and specification. If any 
errors are noticed in the contractor’s work at any stage, the contractor at his own 
risk and cost shall rectify the same. The contractor shall take spot levels of the 
area (with respect to the bench mark/ available source as provided by the 
engineer) to be excavated or to be filled at an interval of not more than 10m or as 
directed by the engineer before starting any earth work and shall be submitted to 
the engineer for prior approval. 
 

5.03   Excavation 

 
Levelling by excavation shall be carried out where the existing ground levels are 
higher than the specified formation level. Excavation shall include removal of all 
materials whatever nature as may be and whether wet or dry shall be carried out 
exactly in accordance with the line, levels, grades and curves shown on the 
approved drawings and/or as directed by the engineer. All excavations shall be 
done to the minimum dimensions as required. The contractor shall obtain prior 
approval of the engineer for the method he proposes to adopt for excavation in 
different types of strata including dimensions, side slopes and dewatering if any, 
stacking or disposal etc. This approval however shall not in any way make the 
engineer responsible for any consequent loss or damage. The excavation must 
be carried out in the most expeditious and efficient manner. The work shall be 
carried out in a workmanlike manner without endangering the safety of nearby 
structures/services or works and without causing hindrance to any other 
activities in the area. Prior to starting the excavation, the ground level at the 

location shall be checked jointly with the engineer. 

The rough excavation may be carried up to a maximum depth of 150mm above 
the final formation level. The balance shall be excavated with special care and 
the final surface shall be compacted by rolling with 6 passes of 8 to 10 tonne 
roller. If directed by the engineer, soft and undesirable spots shall be removed 
even below the final level. The extra excavation shall be filled up with good 
earth in 250mm layers (loose thickness) and compacted unless otherwise 
directed by the engineer. The contractor shall be paid for the extra excavation 
and filling at the appropriate items of work. 
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If the excavation is done to a depth greater than that shown on the drawing or as 
directed by the engineer due to the contractor’s fault, the excess depth shall be 
filled up to the required level with good earth in 250mm layers (loose thickness) 
and compacted unless otherwise directed by the engineer at the own risk and cost 
of the contractor. 
 
Suitable slope in cutting as per the requirements and as directed by the engineer 
shall be adopted to withhold the face of earth. The contractor shall be held 
responsible for any damage to any part of the work caused by the collapse of the 
side of excavations. 
 

5.03.01  Excavation in Hard Rock 

 

Excavation in hard rock shall normally be done with blasting. In case where 
blasting is prohibited for any reasons, the excavation shall be carried out by 
chiselling or any other approved method as directed by the engineer. Personnel 
deployed for rock excavation shall be protected from all hazards such as loose 
rock/boulder rolling down and from general slips of excavated surfaces. 
 

5.03.02  Blasting 

 

a) General 

 

Storage, handing and use of explosives shall be governed by the current 
explosive rules/regulations laid down by the Central and the State Governments. 
The contractor shall ensure that these rules/regulations are strictly adhere to. 
The following instructions are also to be strictly followed and the instructions 
wherever found in variance with the above said rules/regulations, the former 
(instructions) shall be superseded with the later (above said rules/regulations). 
 
No child under the age of 16 and no person who is in a state of intoxication 
shall be allowed to enter the premises where explosives are stored nor they shall 
be allowed to handle the explosives. The contractor shall obtain licence from 
the District Authorities for undertaking the blasting work as well as for 
obtaining and storing the explosives as per Explosives Rules, 1940 corrected 
upto date. The contractor shall purchase the explosives, fuses, detonators etc 
only from a licensed dealer and shall be responsible for the safe custody and 
proper accounting of the explosive materials. The engineer or his authorized 
representative shall have the access to check the contractor's store of explosives 
and his accounts at any time. It is the full responsibility of the contractor to 
 
 
transport the explosives as and when required for the work in a safe manner to 
the work spot. 
 
Further, the engineer may issue modifications, alterations and new instructions 
to the contractor from time to time. The contractor shall comply with the same 
without these being made a cause for any extra claim. 
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b) Materials 

 

All materials such as explosives, detonators, fuses, tamping materials etc 
proposed to be used in the blasting operation shall have the prior approval of the 
engineer. Only explosives of approved make and strength are to be used. The 
fuses known as instantaneous fuse must not be used. The issue of fuse with only 
one protective coat is prohibited. The fuse shall be sufficiently water resistant 
as to be unaffected when immersed in water for 30 minutes. The rate of burning 
of the fuse shall be uniform and shall be not less than 4 seconds per inch of 
length with 10% tolerance on either side. Before use, the fuse shall be 
inspected. Moist, damaged or broken ones shall be discarded. When the fuses 
are in stock for long, the rate of burning of fuses shall be tested before use. The 
detonators shall be capable of giving an effective blasting of the explosives. 
Moist and damaged detonators shall be discarded. 
 
c) Storage of Explosives 

 

The current Explosive Rules shall govern the storage of explosives. Explosives 
shall be stored in a clean, dry and well-ventilated magazine to be specially built 
for the purpose. Under no circumstances should a magazine be erected within 
400m of the actual work site or any source of fire. The space surrounding the 
magazine shall be fenced and the ground inside shall be kept clear and free from 
trees, bushes etc. The admission to this fenced space shall be through a single 
gate only and no person shall be allowed without the permission of the officerin- 
charge. The clear space between the fence and the magazine shall not be less 
than 90m. The magazine shall be well drained. Two lightning conductors, one at 
each end shall be provided to the magazine. The lightning conductors shall be 
tested once in every year. 
 
Explosives, fuses and detonators shall each be separately stored. Cases of 
explosives must be kept clear of the walls and floors for free circulation of air 
on all sides. Special care shall be taken to keep the floor free from any grains of 
explosives. Cases containing explosives shall not be opened inside the 
magazine and the explosives in open cases shall not be received into a 
magazine. Explosives which appear to be in a damaged or dangerous condition 
are not to be kept in any magazine but must be removed without delay to a safe 
distance and be destroyed. 
 
Artificial light, matches, inflammable materials, oily cotton, rag waste and 
articles liable to spontaneous ignition shall not be allowed inside the magazine. 
 
Illumination shall be obtained from an electric storage battery lantern. No 
smoking shall be allowed within 100m distance from any magazine. 
Magazine shoes without nails shall be used while entering the magazine. The 
persons entering the magazine must put on the magazine shoes which shall be 
provided at the magazine for this purpose and should be careful 
 
* not to put their feet on the clean floor unless the magazine shoes on. 
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* not to touch the magazine shoes on ground outside the clean floor. 
 
* not to allow any dirt or grit to fall on the clean floor. 
 
Persons with bare feet shall dip their feet in water before entering the magazine 
and then step directly from the tub to the clean floor. No person having article 
of steel or iron with/on him shall be allowed to enter the magazine. Workmen 
shall be examined before entering the magazine to check none of the prohibited 
articles are with them. A brush broom shall be kept in the lobby of the magazine 
for cleaning the magazine. Cleaning shall be done immediately after each 
occasion whenever the magazine is opened for receipt, delivery or inspection of 
the explosives. 
 

The mallets, levers, wedges etc for opening the barrels or cases shall be of 
wood. The cases of explosives are to be carried by hand and shall not be rolled 
or dragged inside the magazine. Explosives which have been issued and 
returned to the magazine are to be issued first; otherwise those which have been 
stored long in the store are to be issued first. Neither the magazine shall be 
opened nor any person shall be allowed in the vicinity of the magazine during 
any dust storm or thunderstorm. All magazines shall be officially inspected at 
definite intervals and a record of such inspections shall be kept. 
 
d) Carriage of Explosives 

 

Detonators and explosives shall be transported separately to the blast site. 
Explosives shall be kept dry and away from direct rays of the sun, artificial 
lights, steam pipes or heated metal and other sources of heat. Before explosives 
are removed, each case or package shall be carefully examined to ascertain that 
it is properly closed and shows no sign of leakage. 
 
No person except the driver shall be allowed to travel on the vehicle conveying 
explosives. No explosive shall be transported in a carriage or vessel unless all 
iron or steel therein the carriage or vessel which are likely to contact the 
package containing explosives are effectually covered with lead, leather, wood, 
cloth or any other suitable material. No light shall be carried on the vehicle 
carrying explosives and no operation connected with the loading, unloading and 
handling of explosives shall be conducted after sunset. 
 
e) Use of Explosives 

 

The contractor shall appoint an agent who shall personally superintend the 
firing and all operations connected therewith. The contractor shall satisfy 
himself that the person so appointed is fully acquainted with his responsibilities. 
Holes for charging the explosives shall be drilled with pneumatic drills and the 
drilling pattern shall be so planned that the rock pieces after blasting will be 
suitable for handling. The hole diameter shall be of such a size that the 
cartridges can easily pass down through them and any undue force is not 
required during charging. Charging operation shall be carried out by or under 
the personal supervision of the shot firer. Wrappings shall never be removed 
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from the explosive cartridges. Only one cartridge at a time shall be inserted in a 
hole and wooden rods shall only be used for loading and stemming the shot 
holes. Only such quantities of explosives as are required for a particular work 
shall be brought to the work site. Should any surplus remain when all the holes 
have been charged shall be carefully removed to a point at least 300m away 
from the firing point. 
 
The authorized shot firer himself shall make all the connections. The shot firing 
cable shall not be dragged along the ground to avoid any damage to the 
insulation. The shot firing cable shall be tested each time for its continuity and 
possible short circuiting. The shot firer shall always carry the exploder handle 
with him until he is ready to fire shots. The number of shots fired at a time shall 
not exceed the permissible limits. Before any blasting is carried out it shall be 
ensured that all workmen, vehicles and equipment on the site are cleared from 
an area of minimum 300m radius from the firing point or as required by the 
statutory regulations at least 10 minutes before the time of firing by sounding a 
warning siren and the area shall be encircled by red flags. 
 
The explosives shall be fired by means of an electric detonator placed inside the 
cartridge. For simultaneous firing of a number of charges, the electric 
detonators shall be connected with the exploder through the shot firing cable in 
a simple series circuit. Due precautions shall be taken to keep the firing circuit 
insulated from the ground, bare wires, rails, pipes or any other path of stray 
current etc and keep the lead wires short circuited until it is ready to fire. Any 
kink in the detonator leading wire shall be avoided. For simultaneous firing of a 
large number of shot holes, use of cordtex may be done. An electric detonator 
attached to its side with adhesive tape shall initiate cordtex connecting wire or 
string. Blasting shall only be carried out at certain specified times to be agreed 
jointly by the contractor and the engineer. 
 
At least five minutes after the blast has been fired in case of electric firing or as 
stipulated in the regulations, the authorized shot firer shall return to the blast 
area and inspect carefully the work and satisfy himself that all the charged holes 
have exploded. Cases of misfired unexploded charges shall be exploded by 
drilling a parallel fresh hole at a distance of not less than 600mm from the 
misfired hole and by exploding a new charge. The authorized shot firer shall be 
 
 
present during the removal of debris as it may contain unexploded explosives 
near the misfired hole. The workmen shall not return to the site of firing until at 
least half an hour after firing. 
 
Where blasting is to be carried out in proximity of other structures, controlled 
blasting by drilling shallow shot holes and proper muffling arrangements with 
steel plates loaded with sand bags etc shall be used on top of the blast holes to 
prevent the rock fragments from causing any damage to the adjacent structures 
and other properties. Adequate safety precautions as per building byelaws, 
safety codes, statutory regulations etc shall be taken during blasting operations. 
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5.03.04  Restrictions on Blasting 

 

a) Blasting which may disturb or endanger the stability, safety or quality of the 
adjacent structures/foundations shall not be permitted. 
b) Blasting within 200m of a permanent structure or construction work in 
progress shall not be permitted. 
c) Progressive blasting shall be limited to two third of the total remaining depth 
of excavation. 
d) No large scale blasting operations will be resorted to when the excavation 
reaches the last one metre and only small charge preferably black powder may be 
allowed so as not to shatter the parent rock. 
e) The last blast shall not be more than 0.50 m in depth. 
f) In rocky formations, at locations where specifically indicated or ordered in 
writing by the engineer, the use of explosives shall be discontinued and 
excavation shall be completed by chiselling or any other suitable method as 
approved by the engineer. 
 
 

5.04  Sorting of Excavated Materials 

 

The excavated material shall be carefully sorted for use in filling the areas in the 
project site by removing roots, grasses, organic matters and other objectionable 
materials and be sorted out into different types of materials for use and as 
directed by the engineer. The excavated material which is not considered fit for 
filling purpose shall be immediately removed and disposed at such a place and in 
such a manner as will be directed by the engineer. The material found unusable 
should be got approved by the engineer before actually disposing it off. The 
useful materials that cannot be used directly shall be heaped in separate area as 
stock piles. Stockpiles shall be of regular size as for as possible for ease of 
measurement. The materials heaped shall be utilised as and when required and 
as directed by the engineer. The cost of complete item of earthwork includes the 
cost of rehandling of the materials and temporarily heaped and reused. 
 

5.05   Disposal of Surplus/ Waste Materials 
 

Surplus and other waste materials shall be removed and disposed of from the 
construction site to the area demarcated by the engineer. No material shall be 
wasted unless approved by the engineer. 
 

5.06   Earth Work in Filling 

 

Levelling by raising with controlled fill of approved excavated/borrowed earth 
shall be carried out where the existing ground levels are lower than the specified 
formation level. After clearing site as per clause 5.01, the original ground shall 
be compacted by rolling subject to a minimum 6 passes of 8 to 10 tonne roller. 
The approved earth/fill material shall then be spread in horizontal layers not 
exceeding 300mm in compacted thickness. Each layer shall be watered and 
thoroughly compacted with proper moisture content and such equipments as may 
be required to obtain a minimum of 95% of its maximum dry density as 
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determined by standard Proctor’s test as per IS: 2720 part-VII or 85% of relative 
density as per IS:2720 part-XIV as specified. Moisture content of the fill 
material shall be controlled near optimum moisture content during compaction. 
 
The fill material shall be tested for its optimum moisture content and maximum 
dry density as per IS: 2720, part-VII. Moisture content shall be checked at the 
source of supply in accordance with IS:2720 part- II and if found less than that 
required for proper compaction, the same shall be made good either at the source 
or after spreading the soil in loose thickness for compaction. In the latter case, 
water shall be sprinkled directly from the hose line or from the truck-mounted 
water tank etc making due allowance for evaporation losses and the fill material 
be thoroughly mixed by means of harrows, rotary mixers or by any other suitable 
approved method until the layer is uniformly wet. Flooding shall not be 

permitted for watering purpose under any circumstances. If the material 
delivered is too wet, it shall then be dried by aeration and exposure to the sun till 
the moisture content is suitable for compaction. Should circumstances arise 
owing to wet weather the moisture content cannot be reduced to the required 
amount by the above procedure, the work on compaction shall be suspended. 
Clods or hard lumps of earth shall be broken to have a maximum size of 150mm 
when being placed in the layers before compaction. For each of the above tests 
on the fill material, one sample for every 10,000cu.m shall be tested. Additional 
samples shall be tested whenever there is a change of source or type of material. 
 
Before start of filling, the contractor shall submit the engineer his proposal for 
the methodology to be adopted for compaction. The compaction equipments as 
approved by the engineer shall only be employed to compact the different type 
materials encountered during construction. If directed by the engineer, the 
contractor shall demonstrate the efficacy of the plant he intends to use by 
carrying out compaction trials. Moisture content of the fill material shall be 
controlled near optimum moisture content during compaction. 
 
The compacted layer shall be tested for its dry density as per IS:2720, part- 
XXVIII or XXIX as directed by the engineer. Samples shall be taken at the rate 
of one sample for every 10,000sq.m area of each compacted layer. In addition 
random checks shall be carried out in compacted layers by means of Proctor 
needle penetration test. Contractor shall submit all the test results to the engineer 
immediately after completion of the tests. A sample shall be deemed to have 
passed the test when the dry density of the compacted fill is equal to or more 
than 95% of its maximum dry density. When field density measurements reveal 
any soft areas in the fills, further compaction shall be carried out as directed by 
the engineer. If in spite of that, the specified compaction is not achieved, the 
material in the soft areas shall be replaced with approved material compacted to 
the density requirements and satisfaction of the engineer. 
 

Subsequent layers shall be placed only after the finished layer has been 

tested and accepted by the engineer. 
 

Where the filling is to be done across low swampy ground that will not 
support the weight of trucks or other hauling equipments, the lower part of the 
fill shall be constructed by dumping successive loads in a uniformly distributed 
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layer of a thickness not greater than that necessary to support the hauling 
equipment while placing subsequent layers. 
 

5.07   Dewatering and Drainage 

 

It shall be ensured that the area to be excavated/filled shall be free from water. 
The contractor shall remove the water (if any) by pumping or by any other 
means as approved by the engineer. At all times, the surface of cutting/filling 
during execution shall be maintained at such a cross fall as will shed water and 
prevent ponding. All existing drains/channels (if any) in the work area shall be 
suitably diverted by the contractor before taking up any excavation or filling. 
These diversions shall be such that it shall ensure effective disposal of water 
without any accumulation or flooding within the project site and in adjoining 
areas. 
 

5.08   Finishing Operations 

 

Finishing operation shall include the work of shaping and dressing the 
excavated/filled ground to the required grades, levels, lines, side slopes, 
crosssections 
and dimensions as shown on the approved drawings or as directed by 
the engineer. 
 

5.09   Turfing 

 

Turfing shall be provided at the slopes and other locations as shown on the 
drawings or as directed by the engineer. The turf shall be of approved quality of 
grass. The sod shall consist of dense, well rooted growth of permanent and 
desirable grasses indigenous to the locality where it is to be used and shall be 
practically free from weeds or other undesirable matter. The grass on the sod 
shall have a length of approximately 50mm and the sod shall be free of any 
 
 
debris. Thickness of the sod shall be as uniform as possible with 50 to 80mm of 
soil covering the grass roots depending on the nature of the sod so that all the 
dense root system of the grasses are retained in the sod strip. The sods shall be 
cut in rectangular strips of uniform width not less than about 300mm x 250mm 
size but not so large so that it is convenient to handle and transport without 
damage. 
 
The area to be sodded shall be previously constructed to the required slope and 
cross section. Prior to placing the sods, the slopes shall be roughned and wetted 
in order to have a satisfactory bond. The strips of sod shall be laid in close 
contact with each other and be tamped firmly in place so as to fill and close the 
joints between them. The turfing so laid shall be well watered and protected 
until final acceptance. 
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5.10   Approaches 

 

The contractor shall provide proper approaches for workmen and inspection. 
 

5.11   Lighting 

 

Full scale lighting are to be provided if night work is permitted or directed by 
the engineer. If no night work is in progress, red warning lights should be 
provided at the edges of excavations and fills. 
 

6.00   RATES AND MEASUREMENTS 

 

6.01   Rates 

 

a) The item of work in the schedule of quantities describe the work very briefly. 
The various items of the schedule of quantities shall be read in conjunction with 
the corresponding sections in the technical specification including amendments 
and additions if any. For each item in the schedule of quantities, the bidder’s 
rate shall include all the activities covered in the description of the items as well 
as for all necessary operations in detail as described in the technical 
specification. 
 
b) No claims shall be entertained if the details shown on the released for 
construction drawings differ in any way from those shown on the tender 
drawings. 
 
c) The unit rate 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 work. 
 
d) The bidder’s quoted rate shall be inclusive of supplying and providing all 
labour, men, materials, equipments, tools and plants, supervision, services, 
approaches, schemes etc. 
 

6.02   Measurements 

 

Method of measurements are specified in the proceeding sections. Where not so 
specified, the latest version of IS:1200, Part-1 shall be applicable. 
 
a) The length, breadth and depth shall be measured correct to the nearest 
centimetre if measurements are taken by tape. Rounding of numericals shall be 
as per relevant IS Codes. If the measurements are taken with staff and level, the 
levels shall be recorded correct to 5mm. The area and volume shall be worked 
out in square meter and cubic meter correct to the nearest of two decimal places. 
 
b) For earth work in excavation, the ground levels shall be taken before and 
after completion of the work in the actually excavated area. The quantity of earth 
work in cutting shall be computed from these levels in cubic meter. 
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c) Where soft rock and hard rock are mixed, the measurement shall be done as 
follows. The two types of rock shall be stacked separately and measured in 
stacks. The net quantity of each type of rock shall be so arrived by applying a 
deduction of 50% for looseness/voids in the stacks. If the sum of net quantity of 
the two types of rock so arrived exceeds the total quantity of excavation then the 
quantity of each type of rock shall be worked out from the total quantity (from 
excavation) in the ratio of net quantities in stack measurements of the two types 
of rock. If stacking is not feasible, the method as suggested by the engineer shall 
be followed. 
 
d) Where soil, soft rock and hard rock are mixed, the measurement shall be 
done as follows. The soft and hard rock shall be removed from the excavated 
material and stacked separately and measured in stacks. The net quantity of each 
type of rock shall be so arrived by applying a deduction of 50% for 
looseness/voids in stacks. The difference between the entire excavation and the 
sum of the quantities of soft and hard rocks so arrived shall be taken as soil. 
 
e) For earth work in filling, the actual measurements of fill shall be calculated 
by taking levels of the original ground before start of the work but after site 
clearance and after compaction of fills. The quantity of earth work in filling shall 
be computed from these levels in cubic meter. 
 
f) For turfing, the measurement shall be made on the finished work in square 
meter. 

6120105
Text Box
The trailing Clause is added as point No. (g) Under Clause No. 6.02 Measurements, of Sub-Section D-22: Technical Specification for Site Levelling & Grading Works.
(g)
i. The final cutting level shall be maintained as per the level specified in drawing/specification.
ii. The allowable tolerance for the final cutting level shall be limited to maximum of 100mm on both down and upper side of the specified level as per drawing/specification.
iii. The excess excavated area shall be filled by the bidder with good quality of earth at their own cost, in case the excavation in the downside exceeds more than the allowable limit specified above.
iv. No further blasting shall be carried out in the excavated areas, in case excavation in the upper side is less than the allowable specified above.
v. The payment shall be as per the actual measurement for the works executed with in the allowable limits specified above.
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The Geotechnical report has been divided into two parts as detailed below. 

 

Part – 1: Main Plant Area 

Volume-I:   Methodology, Analysis & Recommendations 

Volume-II:  Bore logs, Trial Pits, Field & Laboratory Test Results 

Volume-III: Plate load Tests (PLT), Cyclic Plate Load Tests (CPLT), Cross hole shear  

                   Tests (CST), Pressure meter tests (PMT), Electrical Resistivity Test (ERT), 

                   Block Vibration Tests (BVT) and Seismic Refraction Tests (SRT) 

 

Part – 2: Coal Handling Plant (CHP) & Ash Handling Plant (AHP) Area 

Volume-I:   Methodology, Analysis & Recommendations 

Volume-II:  Bore logs, Field & Laboratory Test Results 

Volume-III: Plate load Tests (PLT), Cyclic Plate Load Tests (CPLT), Cross hole shear  

                   Tests (CST), Pressure meter tests (PMT) and Electrical Resistivity Test (ERT) 

                    

This is Part-2, Volume-II consisting of Bore logs, Field & Laboratory Test Results 

 for CHP & AHP area.  
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BH NO. : IBH 1 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 90.596

LOCATION : N=1008, E= -127 WATER TABLE below EGL (m) : 5.80

CASING Depth (m) : 1.50

START DATE : 08/05/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 16/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 90.60

0.50 90.10

1.00 89.60 0.75 22 Nil

1.50 89.10 1.50 22 Nil

2.00 88.60

2.50 88.10 2.25 46         Nil

3.00 87.60 3.00 21 Nil

3.50 87.10

4.00 86.60 3.75 21 Nil

4.50 86.10 4.50 29         Nil

5.00 85.60

5.50 85.10 5.25 25         Nil

6.00 84.60 6.00 25         Nil

6.50 84.10

7.00 83.60 6.75 24         Nil

7.50 83.10 7.50 22         Nil

8.00 82.60

8.50 82.10 8.25 40         Nil

9.00 81.60 9.00 22         Nil

9.50 81.10

10.00 80.60 9.75 45         Nil

10.50 80.10 10.50 31         Nil

11.00 79.60

11.50 79.10 11.25 65         Nil

Highly weathered grey, fine 

grained Quartzite

Slightly weathered grey, fine 

grained Quartzite

Highly weathered grey, fine 

grained Quartzite 

Moderately weathered grey, 

fine grained Quartzite

Slightly weathered grey, fine 

grained Quartzite
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BH NO. : IBH 1 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 90.596

LOCATION : N=1008, E= -127 WATER TABLE below EGL (m) : 5.80

CASING Depth (m) : 1.50

START DATE : 08/05/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 16/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %
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,m RL, 

m

G
ra

p
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a
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g Sample 
Core 

Recovery 

(CR)%

Rock 

Quality 

Designat

ion 

(RQD)

Depth 
Type

cm

15 30 45

Description 

Penetration,

S
P

T
 N

 v
a

lu
e

12.00 78.60 12.00 29         Nil

12.50 78.10

13.00 77.60 12.75 25         29       

13.50 77.10 13.50 53         53       

14.00 76.60

14.50 76.10 14.25 44         44       

15.00 75.60 15.00 36         24       

15.50 75.10

16.00 74.60 15.75 59         29       

16.50 74.10 16.50 48         13       

17.00 73.60

17.50 73.10 17.25 56         16       

18.00 72.60 18.00 42         26       

18.50 72.10

19.00 71.60 18.75 45         36       

19.50 71.10 19.50 37         Nil

20.00 70.60 20.00 30         22       

THE BOREHOLE IS TERMINATED AT 20.00m BELOW G.L. 

Moderately weathered grey, 

fine grained Qaurtzite

Slightly weathered grey, fine 

grained Qaurtzite

Moderately weathered grey, 

fine grained Quartzite
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BH NO. : IBH 2 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 88.857

LOCATION : N= 952, E= -116 WATER TABLE below EGL (m) : 5.80

CASING Depth (m) : 1.50

START DATE : 06/05/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 08/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 88.86

0.50 88.36

1.00 87.86 0.75 SPT1 >50 R 12 Nil

1.50 87.36 1.50 SPT2 >50 R 16 Nil

2.00 86.86

2.50 86.36 2.25 22         Nil

3.00 85.86 3.00 SPT3 >50 R 16 Nil

3.50 85.36

4.00 84.86 3.75 SPT4 >50 R 17 Nil

4.50 84.36 4.50 22         Nil

5.00 83.86

5.50 83.36 5.25 SPT5 >50 R 17         Nil

6.00 82.86 6.00 SPT6 >50 R 16         Nil

6.50 82.36

7.00 81.86 6.75 21         Nil

7.50 81.36 7.50 SPT7 >50 R 20         Nil

8.00 80.86

8.50 80.36 8.25 SPT8 >50 R 17         Nil

9.00 79.86 9.00 26         Nil

9.50 79.36 9.75 26         Nil

10.00 78.86 10.00 32         Nil

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

Highly weathered grey, fine 

grained Quartzite

Highly weathered pinkish, 

fine grained Limestone

Highly weathered grey, fine 

grained Limestone

Moderately weathered grey, 

fine grained Qaurtzite
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BH NO. : IBH 3 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 91.665

LOCATION : N= 930, E= -552 WATER TABLE below EGL (m) : 5.25

CASING Depth (m) : 1.50

START DATE : 18/05/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 20/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 91.67

0.50 91.17

1.00 90.67 0.75 29 Nil

1.50 90.17 1.50 40 Nil

2.00 89.67

2.50 89.17 2.25 28         Nil

3.00 88.67 3.00 26 Nil

3.50 88.17

4.00 87.67 3.75 45 Nil

4.50 87.17 4.50 48         Nil

5.00 86.67

5.50 86.17 5.25 26         Nil

6.00 85.67 6.00 41         37       

6.50 85.17

7.00 84.67 6.75 41         41       

7.50 84.17 7.50 30         20       

8.00 83.67

8.50 83.17 8.25 45         Nil

9.00 82.67 9.00 53         Nil

9.50 82.17

10.00 81.67 9.75 37         Nil

Moderately weathered pink, 

fine grained Limestone

Slightly weathered grey, fine 

grained Quartzite

Moderately w eathered grey, f ine 

grained Limestone
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BH NO. : IBH 3 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 91.665

LOCATION : N= 930, E= -552 WATER TABLE below EGL (m) : 5.25

CASING Depth (m) : 1.50

START DATE : 18/05/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 20/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %
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Rock 
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10.50 81.17 10.50 29         Nil

11.00 80.67

11.50 80.17 11.25 28         Nil

12.00 79.67 12.00 25         Nil

12.50 79.17

13.00 78.67 12.75 36         Nil

13.50 78.17 13.50 30         Nil

14.00 77.67

14.50 77.17 14.25 31         Nil

15.00 76.67 15.00 38         Nil

THE BOREHOLE IS TERMINATED AT 15.00m BELOW G.L. 

 Moderately weathered grey, 

fine grained Limestone
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BH NO. : IBH 4 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 88.831

LOCATION : N=913, E= -186 WATER TABLE below EGL (m) : 5.80

CASING Depth (m) : 1.50

START DATE : 27/04/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 02/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 88.83

0.50 88.33

1.00 87.83 0.75 21 Nil

1.50 87.33 1.50 21 Nil

2.00 86.83

2.50 86.33 2.25 22         Nil

3.00 85.83 3.00 21 Nil

3.50 85.33

4.00 84.83 3.75 21 Nil

4.50 84.33 4.50 SPT1 >50 R 17         Nil

5.00 83.83

5.50 83.33 5.25 SPT2 >50 R 16         Nil

6.00 82.83 6.00 SPT3 >50 R 19         Nil

6.50 82.33

7.00 81.83 6.75 SPT4 >50 R 17         Nil

7.50 81.33 7.50 22         Nil

8.00 80.83

8.50 80.33 8.25 SPT5 >50 R 17         Nil

Highly weathered grey, fine 

grained Quartzite

 Highly weathered grey, fine 

grained Limestone
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BH NO. : IBH 4 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 88.831

LOCATION : N=913, E= -186 WATER TABLE below EGL (m) : 5.80

CASING Depth (m) : 1.50

START DATE : 27/04/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 02/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %
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Penetration,

S
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9.00 79.83 9.00 21         Nil

9.50 79.33

10.00 78.83 9.75 SPT6 >50 R 19         Nil

10.50 78.33 10.50 21         Nil

11.00 77.83

11.50 77.33 11.25 24         Nil

12.00 76.83 12.00 21         Nil

12.50 76.33

13.00 75.83 12.75 29         Nil

13.50 75.33 13.50 30         Nil

14.00 74.83

14.50 74.33 14.25 24         Nil

15.00 73.83 15.00 39         Nil

15.50 73.33

16.00 72.83 15.75 26         16       

16.50 72.33 16.50 25         Nil

17.00 71.83

17.50 71.33 17.25 39         14       

18.00 70.83 18.00 41         Nil

18.50 70.33

19.00 69.83 18.75 34         14       

19.50 69.33 19.50 41         30       

20.00 68.83 20.00 30         20       

THE BOREHOLE IS TERMINATED AT 20.00m BELOW G.L. 

Highly weathered grey, fine 

grained Quartzite

Moderately weathered grey, 

fine grained Qaurtzite
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BH NO. : IBH 5 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 89.491

LOCATION : N= 868, E= -427 WATER TABLE below EGL (m) : 5.30

CASING Depth (m) : 1.50

START DATE : 08/05/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 11/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 89.49

0.50 88.99

1.00 88.49 0.75 29 Nil

1.50 87.99 1.50 28 Nil

2.00 87.49

2.50 86.99 2.25 34         Nil

3.00 86.49 3.00 29 Nil

3.50 85.99

4.00 85.49 3.75 32 Nil

4.50 84.99 4.50 34         Nil

5.00 84.49

5.50 83.99 5.25 36         Nil

6.00 83.49 6.00 35         Nil

6.50 82.99

7.00 82.49 6.75 42         Nil

7.50 81.99 7.50 34         Nil

8.00 81.49

8.50 80.99 8.25 40         Nil

9.00 80.49 9.00 36         Nil

9.50 79.99

10.00 79.49 9.75 36         Nil

10.50 78.99 10.50 28         Nil

11.00 78.49

11.50 77.99 11.25 44         21       

12.00 77.49 12.00 41         Nil

12.50 76.99

13.00 76.49 12.75 40         Nil

13.50 75.99 13.50 30         Nil

14.00 75.49

14.50 74.99 14.25 29         Nil

15.00 74.49 15.00 24         Nil

Slightly weathered grey, fine 

grained Quartzite

Moderately w eathered grey, f ine 

grained Limestone

 Moderately weathered grey, 

fine grained Limestone

THE BOREHOLE IS TERMINATED AT 15.00m BELOW G.L. 

15 30 45

 Moderately weathered pink, 

fine grained Limestone
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BH NO. : IBH 6 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 86.761

LOCATION : N= 769, E= -114 WATER TABLE below EGL (m) : 5.20

CASING Depth (m) : 1.50

START DATE : 04/05/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 06/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 86.76

0.50 86.26

1.00 85.76 0.75 21 Nil

1.50 85.26 1.50 21 Nil

2.00 84.76

2.50 84.26 2.25 SPT1 >50 R 16         Nil

3.00 83.76 3.00 SPT2 >50 R 16 Nil

3.50 83.26

4.00 82.76 3.75 38 Nil

4.50 82.26 4.50 32         Nil

5.00 81.76

5.50 81.26 5.25 45         Nil

6.00 80.76 6.00 29         Nil

6.50 80.26

7.00 79.76 6.75 29         Nil

7.50 79.26 7.50 29         Nil

8.00 78.76

8.50 78.26 8.25 33         Nil

9.00 77.76 9.00 29         Nil

9.50 77.26 33 Nil

10.00 76.76 9.75 48         Nil

Highly weathered grey, fine 

grained Quartzite

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

Moderately weathered grey, 

fine grained Quartzite

Slightly weathered grey, fine grained 

Quartzite
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BH NO. : IBH 7 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 86.463

LOCATION : N= 746, E= -155 WATER TABLE below EGL (m) : 5.10

CASING Depth (m) : 1.50

START DATE : 06/05/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 09/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 86.46

0.50 85.96

1.00 85.46 0.75 21 Nil

1.50 84.96 1.50 21 Nil

2.00 84.46

2.50 83.96 2.25 37 Nil

3.00 83.46 3.00 32 Nil

3.50 82.96

4.00 82.46 3.75 28 Nil

4.50 81.96 4.50 38 Nil

5.00 81.46

5.50 80.96 5.25 40 Nil

6.00 80.46 6.00 24 Nil

6.50 79.96

7.00 79.46 6.75 22 Nil

7.50 78.96 7.50 34 Nil

8.00 78.46

8.50 77.96 8.25 29 Nil

9.00 77.46 9.00 33 Nil

9.50 76.96 28 Nil

10.00 76.46 9.75 40         Nil

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

Highly weathered grey, fine 

grained Quartzite

Moderately weathered grey, 

fine grained Quartzite

Moderately weathered grey, 

fine grained Limestone

Highly weathered grey, fine 

grained Quartzite

Moderately weathered grey, 

fine grained Limestone
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BH NO. : IBH 8 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 89.425

LOCATION : N= 720, E= -72 WATER TABLE below EGL (m) : 3.30

CASING Depth (m) : 1.50

START DATE : 18/04/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 30/04/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 89.43

0.50 88.93

1.00 88.43 0.75 SPT1 >50 R 16 Nil

1.50 87.93 1.50 21 Nil

2.00 87.43

2.50 86.93 2.25 21         Nil

3.00 86.43 3.00 21 Nil

3.50 85.93

4.00 85.43 3.75 21 Nil

4.50 84.93 4.50 22         Nil

5.00 84.43

5.50 83.93 5.25 SPT2 >50 R 17         Nil

6.00 83.43 6.00 SPT3 >50 R 17         Nil

6.50 82.93

7.00 82.43 6.75 SPT4 >50 R 18         Nil

7.50 81.93 7.50 21         Nil

8.00 81.43

8.50 80.93 8.25 24         Nil

9.00 80.43 9.00 21         Nil

9.50 79.93 9.75 21         Nil

10.00 79.43 10.00 32         Nil
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(CR)%

Rock 

Quality 
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ion 

(RQD)

Depth 
Type

15 30 45

Description 

Penetration,
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T
 N
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cm

Highly weathered pink, fine 

grained Limestone

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

Highly weathered grey, fine 

grained Quartzite

Highly weathered grey, fine 

grained Limestone

Highly weathered grey, fine 

grained Quartzite

Moderately w eathered grey, f ine 

grained Qaurtzite
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BH NO. : IBH 9 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 85.592

LOCATION : N= 659, E= -361 WATER TABLE below EGL (m) : 5.30

CASING Depth (m) : 1.50

START DATE : 02/04/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 04/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 85.59

0.50 85.09

1.00 84.59 0.75 21 Nil

1.50 84.09 1.50 26 Nil

2.00 83.59

2.50 83.09 2.25 40         Nil

3.00 82.59 3.00 40 Nil

3.50 82.09

4.00 81.59 3.75 27 Nil

4.50 81.09 4.50 26         Nil

5.00 80.59

5.50 80.09 5.25 26         Nil

6.00 79.59 6.00 25         Nil

6.50 79.09

7.00 78.59 6.75 22         Nil

7.50 78.09 7.50 27         Nil

8.00 77.59

8.50 77.09 8.25 34         Nil

9.00 76.59 9.00 22         Nil

9.50 76.09 9.75 26         Nil

10.00 75.59 10.00 32         Nil

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

 Moderately weathered pink, 

fine grained Limestone 

Moderately weathered grey, 

fine grained Qaurtzite

Highly weathered pink, fine 

grained Limestone

Core 

Recovery 

(CR)%

Rock 

Quality 

Designat

ion 

(RQD)

Depth 
Type

15 30 45
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Penetration,
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BH NO. : IBH 10 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 91.014

LOCATION : N= 649, E= 172 WATER TABLE below EGL (m) : 5.10

CASING Depth (m) : 1.50

START DATE : 17/04/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 19/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 91.01

0.50 90.51

1.00 90.01 0.75 29 Nil

1.50 89.51 1.50 39 Nil

2.00 89.01

2.50 88.51 2.25 33         Nil

3.00 88.01 3.00 60 Nil

3.50 87.51

4.00 87.01 3.75 44 Nil

4.50 86.51 4.50 40         Nil

5.00 86.01

5.50 85.51 5.25 41         Nil

6.00 85.01 6.00 44         14       

6.50 84.51

7.00 84.01 6.75 44         Nil

7.50 83.51 7.50 52         Nil

8.00 83.01

8.50 82.51 8.25 34         14       

9.00 82.01 9.00 49         33       

9.50 81.51 9.75 41         29       

10.00 81.01 10.00 40         40       

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

Moderately weathered grey, 

fine grained Quartzite

Slightly weathered grey, fine 

grained Limestone

Slightly weathered grey, fine 

grained Qaurtzite

Core 

Recovery 

(CR)%

Rock 

Quality 

Designat

ion 

(RQD)

Depth 
Type

15 30 45

Description 

Penetration,
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BH NO. : IBH 11 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 90.021

LOCATION : N= 633, E= 99 WATER TABLE below EGL (m) : 5.90

CASING Depth (m) : 1.50

START DATE : 02/05/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 23/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 90.02

0.50 89.52

1.00 89.02 0.75 25 Nil

1.50 88.52 1.50 28 Nil

2.00 88.02

2.50 87.52 2.25 26         Nil

3.00 87.02 3.00 22 Nil

3.50 86.52

4.00 86.02 3.75 22 Nil

4.50 85.52 4.50 21         Nil

5.00 85.02

5.50 84.52 5.25 21         Nil

6.00 84.02 6.00 22         Nil

6.50 83.52

7.00 83.02 6.75 25         Nil

7.50 82.52 7.50 25         Nil

8.00 82.02

8.50 81.52 8.25 44         20       

9.00 81.02 9.00 39         22       

9.50 80.52 9.75 25         13       

10.00 80.02 10.00 24         Nil

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

Moderately weathered grey, 

fine grained Quartzite

Highly weathered grey, fine 

grained Qaurtzite

Moderately weathered grey, 

fine grained Quartzite

Core 

Recovery 

(CR)%

Rock 

Quality 

Designat

ion 

(RQD)

Depth 
Type

15 30 45

Description 

Penetration,

D
e
p

th
,m RL, 

m

G
ra

p
h

ic
a
l 

L
o

g Sample 

S
P

T
 N

 v
a

lu
e

cm



Project :5x800MW Yadadri Thermal Power Station at Veerlapalem, Telangana State. 
Project No. S 16022 

 Page 19 

 

BH NO. : IBH 12 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 88.288

LOCATION : N= 624, E= -729 WATER TABLE below EGL (m) : 5.00

CASING Depth (m) : 1.50

START DATE : 14/05/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 16/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 88.29

0.50 87.79

1.00 87.29 0.75 21 Nil

1.50 86.79 1.50 25 Nil

2.00 86.29

2.50 85.79 2.25 22         Nil

3.00 85.29 3.00 24 Nil

3.50 84.79

4.00 84.29 3.75 24 Nil

4.50 83.79 4.50 25         Nil

5.00 83.29

5.50 82.79 5.25 34         Nil

6.00 82.29 6.00 41         Nil

6.50 81.79

7.00 81.29 6.75 45         Nil

7.50 80.79 7.50 34         Nil

8.00 80.29

8.50 79.79 8.25 46         16       

9.00 79.29 9.00 34         Nil

9.50 78.79 9.75 33         Nil

10.00 78.29 10.00 36         Nil

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

Highly weathered grey, fine 

grained Quartzite

Moderately weathered grey, 

fine grained Quartzite

Slightly weathered grey, fine 

grained Quartzite

Moderately weathered grey, 

fine grained Quartzite
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BH NO. : IBH 13 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 87.457

LOCATION : N= 597, E= -650 WATER TABLE below EGL (m) : 5.70

CASING Depth (m) : 1.50

START DATE : 16/05/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 18/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 87.46

0.50 86.96

1.00 86.46 0.75 36 Nil

1.50 85.96 1.50 24 Nil

2.00 85.46

2.50 84.96 2.25 52         Nil

3.00 84.46 3.00 31 Nil

3.50 83.96

4.00 83.46 3.75 29 Nil

4.50 82.96 4.50 40         Nil

5.00 82.46

5.50 81.96 5.25 28         Nil

6.00 81.46 6.00 26         Nil

6.50 80.96

7.00 80.46 6.75 34         Nil

7.50 79.96 7.50 33         Nil

8.00 79.46

8.50 78.96 8.25 40         Nil

9.00 78.46 9.00 53         Nil

9.50 77.96 9.75 29         Nil

10.00 77.46 10.00 44         Nil

Slightly weathered grey, fine 

grained Limestone

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

 Moderately weathered grey, 

fine grained Limestone
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BH NO. : IBH 14 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 86.821

LOCATION : N= 545, E= -26 WATER TABLE below EGL (m) : 5.90

CASING Depth (m) : 1.50

START DATE : 10/05/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 12/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 86.82

0.50 86.32

1.00 85.82 0.75 29 Nil

1.50 85.32 1.50 33 Nil

2.00 84.82

2.50 84.32 2.25 21         Nil

3.00 83.82 3.00 22 Nil

3.50 83.32

4.00 82.82 3.75 29 Nil

4.50 82.32 4.50 34         Nil

5.00 81.82

5.50 81.32 5.25 29         Nil

6.00 80.82 6.00 29         Nil

6.50 80.32

7.00 79.82 6.75 24         Nil

7.50 79.32 7.50 26         Nil

8.00 78.82

8.50 78.32 8.25 33         Nil

9.00 77.82 9.00 25         Nil

9.50 77.32 9.75 21         Nil

10.00 76.82

10.50 76.32 10.50 25         Nil

11.00 75.82

11.50 75.32 11.25 26         Nil

12.00 74.82 12.00 33         Nil

12.50 74.32

13.00 73.82 12.75 24         Nil

13.50 73.32 13.50 46         23       

14.00 72.82

14.50 72.32 14.25 34         27       

15.00 71.82 15.00 33         13       

THE BOREHOLE IS TERMINATED AT 15.00m BELOW G.L. 

Moderately weathered pink, 

fine grained Limestone

Moderately weathered pink, 

fine grained Limestone

 Highly weathered pink, fine 

grained Limestone

 Moderately weathered grey, 

fine grained Limestone 
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BH NO. : IBH 15 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 84.372

LOCATION : N = 544, E = -321 WATER TABLE below EGL (m) : 4.90

CASING Depth (m) : 1.50

START DATE : 05/05/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 07/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 84.37

0.50 83.62 0.75 21 Nil

1.00 84.37

1.50 82.87 1.50 21 Nil

2.00 82.12 2.25 25 Nil

2.50 84.37

3.00 81.37 3.00 28 Nil

3.50 80.62 3.75 30 Nil

4.00 84.37

4.50 79.87 4.50 36         Nil

5.00 84.37

5.50 79.12 5.25 26         Nil

6.00 78.37 6.00 26         Nil

6.50 84.37

7.00 77.62 6.75 33         Nil

7.50 76.87 7.50 29         Nil

8.00 84.37

8.50 76.12 8.25 29         Nil

9.00 75.37 9.00 61         Nil

9.50 74.62 9.75 34         18       

10.00 74.37 10.00 56         56       

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

Highly weathered  grey, fine 

grained Quartzite

 Highly weathered grey, fine 

grained Limestone

 Moderately weathered grey, 

fine grained Limestone

Moderately weathered grey, 

fine grained Quartzite

Slightly weatherd grey, fine 

grained Quartzite
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BH NO. : IBH 16 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 87.553

LOCATION : N = 526, E = 198 WATER TABLE below EGL (m) : 4.00

CASING Depth (m) : 1.50

START DATE : 29/03/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 03/03/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 87.55 0.00

0.50 86.80 0.75 SPT1 >50 R Nil Nil

1.00 87.55

1.50 86.05 1.50 SPT2 >51 R 4 Nil

2.00 85.30 2.25 27 Nil

2.50 87.55

3.00 84.55 3.00 SPT3 >51 R 18 Nil

3.50 83.80 3.75 28 Nil

4.00 87.55

4.50 83.05 4.50 SPT4 >51 R 16         Nil

5.00 87.55

5.50 82.30 5.25 SPT5 >51 R Nil Nil

6.00 81.55 6.00 SPT6 >51 R Nil Nil

6.50 87.55

7.00 80.80 6.75 SPT7 >51 R 10         Nil

7.50 80.05 7.50 SPT8 >51 R 17         Nil

8.00 87.55

8.50 79.30 8.25 SPT9 >51 R 13         Nil

9.00 78.55 9.00 SPT10 >51 R 16         13       

9.50 77.80 9.75 20         Nil

10.00 77.55 10.00 SPT11 Nil Nil

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

Completely weathered  grey, 

fine grained Quartzite

Moderately weathered grey, 

fine grained Quartzite

Highly weathered grey, fine 

grained Quartzite

Completely weathered  grey, 

fine grained Quartzite

Highly weathered grey, fine 

grained Limestone

 Completely w eathered grey, f ine 

grained Limestone
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BH NO. : IBH 17 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 87.221

LOCATION : N= 510, E= 125 WATER TABLE below EGL (m) : 3.00

CASING Depth (m) : 1.50

START DATE : 08/04/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 10/04/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 87.22

0.50 86.72

1.00 86.22 0.75 SPT1 20 32 >50 R Nil Nil

1.50 85.72 1.50 SPT2 >50 R Nil Nil

2.00 85.22

2.50 84.72 2.25 21         Nil

3.00 84.22 3.00 23 Nil

3.50 83.72

4.00 83.22 3.75 28 Nil

4.50 82.72 4.50 25         Nil

5.00 82.22

5.50 81.72 5.25 30         Nil

6.00 81.22 6.00 37         Nil

6.50 80.72

7.00 80.22 6.75 42         Nil

7.50 79.72 7.50 44         28       

8.00 79.22

8.50 78.72 8.25 45         14       

9.00 78.22

9.50 77.72 9.75 57         40       

10.00 77.22 10.00 48         48       
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Recovery 

(CR)%

Rock 

Quality 

Designat

ion 

(RQD)

Depth 
Type

Highly weathered grey, fine 

grained Quartzite

Moderately weathered grey, 

fine grained Qaurtzite

Slightly weathered grey, fine 

grained Quartzite

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

15 30 45

Brownish Sand
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Penetration,
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BH NO. : IBH 18 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 87.632

LOCATION : N = 479, E =  -625 WATER TABLE below EGL (m) : 3.00

CASING Depth (m) : 1.50

START DATE : 31/03/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 01/04/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 87.63 0.00

0.50 86.88 0.75 34 Nil

1.00 87.63

1.50 86.13 1.50 48 26

2.00 85.38 2.25 56 22

2.50 87.63

3.00 84.63 3.00 80 48

3.50 83.88 3.75 86 74

4.00 87.63

4.50 87.63

5.00 82.38 5.25 52         Nil

5.50 87.63

6.00 87.63

6.50 80.88 6.75 68         Nil

7.00 87.63

7.50 87.63

8.00 79.38 8.25 70         Nil

8.50 87.63

9.00 87.63

9.50 77.88 9.75 56         Nil

10.00 77.63 10.00 88         Nil
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THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

Core 

Recovery 

(CR)%

Rock 

Quality 

Designat

ion 

(RQD)

Depth 
Type

15 30 45

Moderately weathered grey, 

fine grained Quartzite

Slightly weathered grey, fine 

grained Quartzite

Fresh grey, fine grained 

Quartzite

 Slightly weathered grey- 

pink, fine grained Limestone

 Fresh grey- pink, fine 

grained Limestone
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BH NO. : IBH 19 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 83.870

LOCATION : N = 439, E =  -209 WATER TABLE below EGL (m) : 5.80

CASING Depth (m) : 1.50

START DATE : 12/05/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 14/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 83.87 0.00

0.50 83.12 0.75 40 Nil

1.00 83.87

1.50 82.37 1.50 30 Nil

2.00 81.62 2.25 30 Nil

2.50 83.87

3.00 80.87 3.00 37 Nil

3.50 80.12 3.75 28 Nil

4.00 83.87

4.50 79.37 4.50 26         Nil

5.00 78.62 5.25 37         Nil

5.50 83.87

6.00 77.87 6.00 53         Nil

6.50 77.12 6.75 39         Nil

7.00 83.87

7.50 76.37 7.50 39         Nil

8.00 75.62 8.25 34         Nil

8.50 83.87

9.00 74.87 9.00 48         Nil

9.50 74.12 9.75 37         Nil

10.00 73.87 10.00 32         Nil

 Slightly weathered grey- 

pink, fine grained Limestone

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

Moderately weathered grey- 

pink, fine grained Limestone

Core 
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Rock 
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Depth 
Type

15 30 45

Description 

Penetration,

S
P

T
 N

 v
a

lu
e

D
e
p

th
,m RL, 

m

G
ra

p
h

ic
a
l 

L
o

g Sample 

cm
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BH NO. : IBH 20 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 88.942

LOCATION : N = 437, E =  -705 WATER TABLE below EGL (m) : 5.80

CASING Depth (m) : 1.50

START DATE : 10/05/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 12/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 88.94 0.00

0.50 88.19 0.75 26 Nil

1.00 88.94

1.50 87.44 1.50 22 Nil

2.00 86.69 2.25 34 Nil

2.50 88.94

3.00 85.94 3.00 33 Nil

3.50 85.19 3.75 30 Nil

4.00 88.94

4.50 84.44 4.50 29         Nil

5.00 83.69 5.25 26         Nil

5.50 88.94

6.00 82.94 6.00 30         Nil

6.50 82.19 6.75 33         Nil

7.00 88.94

7.50 81.44 7.50 32         Nil

8.00 80.69 8.25 42         Nil

8.50 88.94

9.00 79.94 9.00 30         Nil

9.50 79.19 9.75 29         Nil

10.00 88.94

10.50 78.44 10.50 44         Nil

11.00 78.69 10.25 42         Nil

11.50 88.94

12.00 76.94 12.00 25         Nil

12.50 76.19 12.75 37         Nil

13.00 88.94

13.50 75.44 13.50 33         Nil

14.00 74.69 14.25 39         Nil

14.50 88.94

15.00 73.94 15.00 29         Nil

THE BOREHOLE IS TERMINATED AT 15.00m BELOW G.L. 

Moderately weathered grey, 

fine grained Limestone

Slightly weathered grey, fine 

grained Limestone

Moderately weathered grey, 

fine grained Limestone

Core 

Recovery 

(CR)%

Rock 

Quality 

Designat

ion 

(RQD)

Depth 
Type

15 30 45

Description 

Penetration,

D
ep
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BH NO. : IBH 21 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 85.491

LOCATION : N= 419, E= -11 WATER TABLE below EGL (m) : 3.90

CASING Depth (m) : 1.50

START DATE : 26/04/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 30/04/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 85.49

0.50 84.99

1.00 84.49 0.75 21 Nil

1.50 83.99 1.50 22 Nil

2.00 83.49

2.50 82.99 2.25 21         Nil

3.00 82.49 3.00 26 Nil

3.50 81.99

4.00 81.49 3.75 22 18

4.50 80.99 4.50 21         Nil

5.00 80.49

5.50 79.99 5.25 25         Nil

6.00 79.49 6.00 30         18       

6.50 78.99

7.00 78.49 6.75 32         16       

7.50 77.99 7.50 24         Nil

8.00 77.49

8.50 76.99 8.25 26         17       

9.00 76.49

9.50 75.99 9.75 33         Nil

10.00 75.49 10.00 32         Nil

10.50 74.99 10.50 24         16       

11.00 74.49

11.50 73.99 11.25 21         Nil

12.00 73.49 12.00 46         Nil

12.50 72.99

13.00 72.49 12.75 29         Nil

13.50 71.99 13.50 33         Nil

14.00 71.49

14.50 70.99 14.25 40         30       

15.00 70.49 15.00 40         20       

D
e
p

th
,m RL, 

m

G
ra

p
h

ic
a
l 

L
o

g Sample 
Core 

Recovery 

(CR)%

Rock 

Quality 

Designat

ion 

(RQD)

Depth 
Type

15 30 45

Description 

Penetration,

S
P

T
 N

 v
a

lu
e

cm

THE BOREHOLE IS TERMINATED AT 15.00m BELOW G.L. 

Highly weathered grey, fine 

grained Limestone

Moderately weathered grey, fine 

grained Limestone

Highly weathered grey, fine 

grained Qaurtzite

Moderately weathered grey, 

fine grained Quartzite

Highly weathered grey, fine 

grained Qaurtzite

Moderately weathered grey, 

fine grained Quartzite
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BH NO. : IBH 22 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 85.387

LOCATION : N= 401, E= 225 WATER TABLE below EGL (m) : 3.50

CASING Depth (m) : 1.50

START DATE : 11/04/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 12/04/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 85.39

0.50 84.89

1.00 84.39 0.75 21 Nil

1.50 83.89 1.50 21 Nil

2.00 83.39

2.50 82.89 2.25 25         Nil

3.00 82.39 3.00 24 Nil

3.50 81.89

4.00 81.39 3.75 26 Nil

4.50 80.89 4.50 25         Nil

5.00 80.39

5.50 79.89 5.25 36         Nil

6.00 79.39 6.00 36         Nil

6.50 78.89

7.00 78.39 6.75 72         Nil

7.50 77.89 7.50 57         Nil

8.00 77.39

8.50 76.89 8.25 48         Nil

9.00 76.39 9.00 37         Nil

9.50 75.89 9.75 53         Nil

10.00 75.39 10.00 36         Nil

D
e
p

th
,m RL, 

m

G
ra

p
h

ic
a
l 

L
o

g Sample 
Core 

Recovery 

(CR)%

Rock 

Quality 

Designat

ion 

(RQD)

Depth 
Type

Moderately weathered grey, 

fine grained Quartzite

Fresh grey, fine grained 

Quartzite

Slightly weathered grey, fine 

grained Quartzite

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

15 30 45

Highly weathered grey, fine 

grained Quartzite

Description 

Penetration,

S
P

T
 N
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a
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e

cm
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BH NO. : IBH 23 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 86.759

LOCATION : N= 395, E= -415 WATER TABLE below EGL (m) : 5.30

CASING Depth (m) : 1.50

START DATE : 13/05/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 15/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 86.76

0.50 86.26

1.00 85.76 0.75 34 Nil

1.50 85.26 1.50 22 Nil

2.00 84.76

2.50 84.26 2.25 29         Nil

3.00 83.76 3.00 24 Nil

3.50 83.26

4.00 82.76 3.75 25 Nil

4.50 82.26 4.50 30         Nil

5.00 81.76

5.50 81.26 5.25 26         Nil

6.00 80.76 6.00 38         Nil

6.50 80.26

7.00 79.76 6.75 33         Nil

7.50 79.26 7.50 38         Nil

8.00 78.76

8.50 78.26 8.25 26         Nil

9.00 77.76 9.00 32         Nil

9.50 77.26 9.75 29         Nil

10.00 76.76 10.00 36         Nil

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

Moderately weathered grey, 

fine grained Limestone

Core 

Recovery 

(CR)%

Rock 

Quality 

Designat

ion 

(RQD)

Depth 
Type

15 30 45D
e
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BH NO. : IBH 24 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 85.474

LOCATION : N= 385, E= 152 WATER TABLE below EGL (m) : 4.10

CASING Depth (m) : 1.50

START DATE : 12/04/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 13/04/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 85.47

0.50 84.97

1.00 84.47 0.75 21 Nil

1.50 83.97 1.50 21 Nil

2.00 83.47

2.50 82.97 2.25 24         Nil

3.00 82.47 3.00 34 Nil

3.50 81.97

4.00 81.47 3.75 37 Nil

4.50 80.97 4.50 28         16

5.00 80.47

5.50 79.97 5.25 37         Nil

6.00 79.47 6.00 34         Nil

6.50 78.97

7.00 78.47 6.75 28         Nil

7.50 77.97 7.50 21         Nil

8.00 77.47

8.50 76.97 8.25 37         Nil

9.00 76.47 9.00 36         Nil

9.50 75.97 9.75 21         Nil

10.00 75.47 10.00 36         Nil

D
e
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th
,m RL, 

m
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p
h
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a
l 

L
o

g Sample 

Description 

Penetration,

S
P

T
 N

 v
a

lu
e

cm

Highly weathered grey, fine 

grained Quartzite

Moderately weathered grey, 

fine grained Quartzite

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

Core 

Recovery 

(CR)%

Rock 

Quality 

Designat

ion 

(RQD)

Depth 
Type

15 30 45
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BH NO. : IBH 25 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 89.072

LOCATION : N= 341, E=-672 WATER TABLE below EGL (m) : 5.50

CASING Depth (m) : 1.50

START DATE : 12/04/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 14/04/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 89.07

0.50 88.57

1.00 88.07 0.75 34 Nil

1.50 87.57 1.50 33 Nil

2.00 87.07

2.50 86.57 2.25 33         Nil

3.00 86.07 3.00 34 Nil

3.50 85.57

4.00 85.07 3.75 34 Nil

4.50 84.57 4.50 36         16

5.00 84.07

5.50 83.57 5.25 36         Nil

6.00 83.07 6.00 32         Nil

6.50 82.57

7.00 82.07 6.75 28         Nil

7.50 81.57 7.50 36         Nil

8.00 81.07

8.50 80.57 8.25 37         Nil

9.00 80.07 9.00 42         Nil

9.50 79.57 9.75 44         Nil

10.00 79.07 10.00 60         Nil

D
e
p

th
,m RL, 

m

G
ra

p
h
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a
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o
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Description 

Penetration,

S
P

T
 N
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a
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e

cm

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

Moderately weathered grey, 

fine grained Quartzite

Moderately weathered grey, 

fine grained Limestone

Fresh grey, fine grained 

Limestone

Core 

Recovery 

(CR)%

Rock 

Quality 

Designat

ion 

(RQD)

Depth 
Type

15 30 45



Project :5x800MW Yadadri Thermal Power Station at Veerlapalem, Telangana State. 
Project No. S 16022 

 Page 33 

 

BH NO. : IBH 26 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 84.406

LOCATION : N= 329, E= 314 WATER TABLE below EGL (m) : 3.60

CASING Depth (m) : 1.50

START DATE : 13/04/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 14/04/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 84.41

0.50 83.91

1.00 83.41 0.75 21 Nil

1.50 82.91 1.50 21 Nil

2.00 82.41

2.50 81.91 2.25 22         Nil

3.00 81.41 3.00 22 Nil

3.50 80.91

4.00 80.41 3.75 21 Nil

4.50 79.91 4.50 21         16

5.00 79.41

5.50 78.91 5.25 21         Nil

6.00 78.41 6.00 22         Nil

6.50 77.91

7.00 77.41 6.75 26         Nil

7.50 76.91 7.50 29         Nil

8.00 76.41

8.50 75.91 8.25 25         Nil

9.00 75.41 9.00 37         Nil

9.50 74.91 9.75 50         Nil

10.00 74.41 10.00 52         Nil

D
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m
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p
h
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a
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Description 

Penetration,

S
P

T
 N
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a
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e

cm

Highly weathered grey, fine 

grained Quartzite

Moderately weathered grey, 

fine grained Quartzite

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

Core 

Recovery 

(CR)%

Rock 

Quality 

Designat

ion 

(RQD)

Depth 
Type

15 30 45



Project :5x800MW Yadadri Thermal Power Station at Veerlapalem, Telangana State. 
Project No. S 16022 

 Page 34 

 

BH NO. : IBH 27 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 83.551

LOCATION : N= 327, E= -124 WATER TABLE below EGL (m) : 5.50

CASING Depth (m) : 1.50

START DATE : 04/05/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 06/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 83.55

0.50 83.05

1.00 82.55 0.75 21 Nil

1.50 82.05 1.50 22 Nil

2.00 81.55

2.50 81.05 2.25 22         Nil

3.00 80.55 3.00 26 Nil

3.50 80.05

4.00 79.55 3.75 32 Nil

4.50 79.05 4.50 32         16

5.00 78.55

5.50 78.05 5.25 30         Nil

6.00 77.55 6.00 36         17       

6.50 77.05

7.00 76.55 6.75 30         Nil

7.50 76.05 7.50 33         Nil

8.00 75.55

8.50 75.05 8.25 32         Nil

9.00 74.55 9.00 44         Nil

9.50 74.05 9.75 44         26       

10.00 73.55 10.00 52         Nil

D
e
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th
,m RL, 

m
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p
h
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Description 

Penetration,

S
P

T
 N
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a
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e

cm

 Highly weathered pink, fine 

grained Limestone

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

 Moderately weathered grey, 

fine grained Limestone

Slightly weathered grey, fine 

grained Limestone

Core 

Recovery 

(CR)%

Rock 

Quality 

Designat

ion 

(RQD)

Depth 
Type

15 30 45
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BH NO. : IBH 28 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 83.243

LOCATION : N= 288, E= 249 WATER TABLE below EGL (m) : 3.10

CASING Depth (m) : 1.50

START DATE : 24/04/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 26/04/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 83.24

0.50 82.74

1.00 82.24 0.75 SPT1 >50 R 6 Nil

1.50 81.74 1.50 SPT2 >50 R 8 Nil

2.00 81.24

2.50 80.74 2.25 SPT3 >50 R 12         Nil

3.00 80.24 3.00 SPT4 >50 R 14 Nil

3.50 79.74

4.00 79.24 3.75 30 Nil

4.50 78.74 4.50 32         16

5.00 78.24

5.50 77.74 5.25 21         Nil

6.00 77.24 6.00 24         Nil

6.50 76.74

7.00 76.24 6.75 25         Nil

7.50 75.74 7.50 29         Nil

8.00 75.24

8.50 74.74 8.25 21         Nil

9.00 74.24 9.00 21         Nil

9.50 73.74 9.75 25         Nil

10.00 73.24 10.00 24         Nil

D
e
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m
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Description 

Penetration,

S
P

T
 N
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a
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e

cm

Highly weathered grey, fine 

grained Quartzite

Moderately weathered grey, 

fine grained Quartzite

Highly weathered grey, fine 

grained Quartzite

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

Core 

Recovery 

(CR)%

Rock 

Quality 

Designat

ion 

(RQD)

Depth 
Type

15 30 45
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BH NO. : IBH 29 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 86.463

LOCATION : N= 271, E= -389 WATER TABLE below EGL (m) : 5.50

CASING Depth (m) : 1.50

START DATE : 15/05/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 17/05/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 86.46

0.50 85.96

1.00 85.46 0.75 21 Nil

1.50 84.96 1.50 29 Nil

2.00 84.46

2.50 83.96 2.25 33         Nil

3.00 83.46 3.00 24 Nil

3.50 82.96

4.00 82.46 3.75 24 Nil

4.50 81.96 4.50 40         Nil

5.00 81.46

5.50 80.96 5.25 48         Nil

6.00 80.46 6.00 53         42       

6.50 79.96

7.00 79.46 6.75 56         33       

7.50 78.96 7.50 61         49       

8.00 78.46

8.50 77.96 8.25 52         22       

9.00 77.46 9.00 37         Nil

9.50 76.96 9.75 46         16       

10.00 76.46 10.00 32         Nil

30 45

Description 

Penetration,

S
P

T
 N

 v
a

lu
e

cm

Rock 

Quality 

Designat

ion 

(RQD)

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

 Highly weathered grey, fine 

grained Limestone

Moderately weathered grey, 

fine grained Limestone

Slightly weathered grey, fine 

grained Quartzite

Slighlty weathered black, 

fine grained Shale

Moderately weathered  

black, fine grained Shale

D
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p

th
,m RL, 

m

G
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p
h
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a
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L
o

g Sample 
Core 

Recovery 

(CR)%Depth 
Type

15



Project :5x800MW Yadadri Thermal Power Station at Veerlapalem, Telangana State. 
Project No. S 16022 

 Page 37 

 

BH NO. : IBH 30 EGL(EXISTING GROUND LEVEL) R.L.(+)(m) 83.673

LOCATION : N= 242, E= 176 WATER TABLE below EGL (m) : 3.90

CASING Depth (m) : 1.50

START DATE : 07/04/2016 BORING/ DRILLING METHOD :  Rotary 

END DATE : 09/04/2016 DRILLING : NX SIZE double  tube core barrel

m % %

0.00 83.67

0.50 83.17

1.00 82.67 0.75 24 Nil

1.50 82.17 1.50 21 Nil

2.00 81.67

2.50 81.17 2.25 21         Nil

3.00 80.67 3.00 24 Nil

3.50 80.17

4.00 79.67 3.75 43 13       

4.50 79.17 4.50 69         26

5.00 78.67

5.50 78.17 5.25 78         18       

6.00 77.67 6.00 65         49       

6.50 77.17

7.00 76.67 6.75 84         72       

7.50 76.17 7.50 85         64       

8.00 75.67

8.50 75.17

9.00 74.67 9.00 64         10       

9.50 74.17

10.00 73.67 10.00 59         Nil

D
e
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,m RL, 
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Type
15 30 45

THE BOREHOLE IS TERMINATED AT 10.00m BELOW G.L. 

Highly weathered  grey, fine 

grained  Limestone 

 Highly weathered grey, fine 

grained Limestone 

Highly weathered pink, fine grained 

Limestone

Moderately weathered grey, 

fine grained Quartzite

Fresh pink, fine grained 

Limestone

Fresh grey, fine grained 

Quartzite

Slightly weatherd grey, fine 

grained Limestone 

Core 

Recovery 

(CR)%Depth Description 

Penetration, Rock 

Quality 

Designat

ion 

(RQD)



2

SIDE STREAM FILTERATION

POWER HOUSE BLDG

CHEMICAL LAB

2

-

64

DESCRIPTIONS.No.

2 + 3

COMMON

COMMON

COMMON

1

3 Nos

BOILER
3 ESP

4 CHIMNEY
5 TRANSFORMER YARD
6 SWITCHYARD & SWIT. CONT. ROOM
7 SERVICE BLDG. 
8 DG BUILDING 
9 SPACE FOR AIR WASHER
10 DM PLANT 

11 FUEL OIL UNLOADING BY RAIL(HFO)
12 FUEL OIL TANK-FARM AREA

13 PRE-TREATMENT PLANT
14 SW OVERHEAD TANK
15 FIRE WATER  P/H CUM TANK
16 CLARIFIED WATER P/H CUM TANK 
17

AHP ELECTRICAL BLDG. 1

18 H2 GEN. PLANT  CYLINDERS SHED

19 CW P/H & FOREWAY

20a  CW TREAT. PLANT
21 EFFLUENT TREAT. PLANT
22 SEWAGE TREAT. PLANT
23 ADMIN. BUILDING 
24 FIRE STATION BUILDING
25 CANTEEN 
26 FLY ASH SILO AREA 
27

29
28 WORKSHOP

COMPRESSOR HOUSE
30 COAL STOCK AREA
31 MARSHLING YARD  (M/S TSGENCO)
32 GATE COMPLEX CUM SECURITY BLDG.
33 PERMANENT STORES (15MX30M)
34 AUXILIARY BOILER
35

2 + 3

COMMON

18+1

COMMON

COMMON
     -
COMMON
2NOs
COMMON
COMMON
COMMON
COMMON

52

03 Nos.

2 + 3
COMMON

COMMON
COMMON
1NOs
COMMON

-

COMMON

COMMON

2 Nos.

2+2+1

CONFIG.

COMMON

61

-

-

-

CHEMICAL LAB (PCRI)

-

-

36 2 Nos.
37 AAQMS (4MX4M SHED) 4 NOs

38a CST  PUMP HOUSE 2 Nos.
39 AWRP/H, CLARIFIER, CHEM. BLDG & MCC COMMON
40 NDCT 5 NOs.
41
42 PYLON/FOUNDATION STONE -
43 ASH DYKE AREA  (M/S TSGENCO) -
44 AMMONIA STORAGE&HANDLING PLANT
45 FGD
46 LIME STONE PREPERATION AREA
47 GYPSUM DEWATERING & STORAGE

48 FGD MCC & CONTROL ROOM 2 Nos.

-
COMMON

49 RAIN WATER HARVESTING PONDS
50 ASH SLURRY PUMP HOUSE 3 Nos.
51 VACCUM PUMP HOUSE 5 Nos.

52A COMMON
53 AHP COMPRESSOR HOUSE 2 Nos.
54 1 No.

3 Nos.

COMMON
COMMON

55 HELIPAD (EXISTING-BY TSGENCO)
56
57

DSPH
RAW COAL STOCKYARD -

58 COAL PILE RUN OF POND -

CPU REGEN PLANT10a COMMON

59 SIMULATOR CUM TRAINING BLDG. COMMON
60 WEIGH BRIDGE (PEM) 1 No.

11KV & 3.3KV SWGR 2 Nos.
62 5 Nos/ UNITFLY ASH EQUIPMENT TOWER
63 1 Nos.

AHP ELECTRICAL BLDG. 2

COMMON

1 No.
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