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 1.1 

SECTION - 1 
 

SCOPE, SPECIFIC TECHNICAL REQUIREMENTS 
  & QUANTITIES 

 
 
1.1.0 SCOPE 
 
1.1.1 The scope of work under this specification is Civil Works of 765kV Yard 

of 765/400/220kV Sub-station Banaskantha (New) at Banaskantha in 
Gujrat being executed by BHEL on turnkey basis. The Customer is 
Powergrid Corporation of India Limited. 

 
1.1.2 The Civil Works of 765kV Yard shall generally include, but not limited to, 

following: 
(i) 765kV Tower & Equipment Foundation Works. 
(ii) Cable Trench Works including precast cover works 
(iii) Drainage Works 
(iv) Road works 
(v) Culvert / Pipe Crossing Works for Cable Trenches & Drains 
(vi) Chainlink fencing including gates, etc 
(vii) Rain Water Harvesting Works 
(viii) Switchyard Panel Room (SPR) including internal cable trench 
Any other work required for the project. 
                                               

1.1.3 The works to be performed in the above construction includes preparation 
of  bar bending schedules, based on the drawings released for construction 
and getting the same approved by the Engineer-in-charge plus the 
execution of the work including providing of all labour, supervision, 
materials, scaffolding, power, fuel, construction equipments, tools and 
plants, supplies, transportation, all incidental items necessary for 
successful completion of the work including contractor’s supervision and 
in strict accordance with the drawings and specifications and with 
inspection and testing standards. The nature of work shall generally 
involve excavation in all type of soil including dewatering, shoring, 
strutting, and filling under and around structures, backfilling with 
available excavated earth around completed structures, cable trenches with 
covers, disposal of surplus soil, steel/wooden ply formwork, providing 
necessary steel embedments and other inserts, drainage work, concreting, 
brickwork, flooring and finishing etc. and all other works in building all 
complete as per detailed specification, drawings and directions of 
Engineer-in-charge. 

 
1.2.0 SPECIFIC TECHNICAL REQUIREMENT 
 
1.2.1 The specific technical requirements for the execution of civil works shall 

be as per Customer’s specification / I.S. Codes/ CPWD Specification. In 
case of any conflict between these Customer’s specification shall prevail. 
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 1.2 

1.3.0 BILL OF QUANTITIES 
 
1.3.1 The Bill of Quantity cum price schedule shall be as per page 1.3 to page 1. 

15 
1.3.2 The quantities indicated in the ‘Bill of Quantity cum price schedule’ are 

indicative and can vary upto any extent, even may get deleted. Contractor 
shall not be entitled for any claim for any such variation in the quantities. 

 
1.3.3 The provision of Bill of Quantity cum price schedule, specifications and 

drawings shall be read in conjunction with each other and in case of 
conflict amongst them, the clarification shall be obtained from the 
Engineer-in-charge whose decision shall be final and binding. 

 
1.3.4 Method of measurement: 
1.3.4.1 Excavation shall be measured in cubic meters. The lateral dimensions to 

be considered for working out excavation quantity shall be the PCC 
dimension below the footing as per approved drawing. Nothing extra shall 
be paid for slope cutting, etc. Backfilling & disposal quantities shall be 
worked out based on the above dimensions only. However the contractor 
shall maintain the required slope and working space as per the safety 
/statutory requirement and its cost is deemed to be included in the quoted 
rate. 

 
Clause No. 2.1.0 of CPWD Specification Volume-I shall be followed for 
classification of soils.  
 
Clause No. 12.0 of PGCIL Specification for mode of measurement shall 
not be applicable in this contract. 
 
For other items, unless otherwise described the method of measurement as 
described in ‘Method of Measurement of Building and Civil Engineering 
Works’-IS 1200(Part I to XXV) latest edition of BIS shall be followed. 

 
  



    SECTION - 2
     STANDARD TECHNICAL SPECIFICATION

           (N.A.)



 

 

 
SECTION -3 

 
ENCLOSURES TO THE SPECIFICATION    

(a) Customer Specification      
(b) Drawings  

- C/ENGG/CVL/SYD/FENCE/101 
- C/ENGG/CVL/SYD/GATE/002 
- C/ENGG/STD/RWH-01 
- C/ENGG/STD/DRAIN/01 
- C/ENGG/STD/CT/01 
- C/ENGG/STD/CT/02 
- C/ENGG/STD/CT/03 
- C/ENGG/STD/CT/04 
- C/ENGG/STD/CT/05 
- C/ENGG/STD/ROAD/410 
- C/ENGG/STD/ROAD/411 
- C-ENGG-STD-PR-ARCH-3000 
- C-ENGG-STD-SPR-STR-3011 
- C-ENGG-STD-SPR-STR-3012 

 

 

 

 










 

 

 
          
           
          
          

         
          
       


         
       

         


 




           
        
        
         



        
           



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         






           

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



       


        




         


          
     


 

            
          

 

           



 

 


       



 

 
    



 




         
   
           
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



           




  
      

   
  

 
 
 
 
 



          
   




     





             
    
           


           




          

   



 



          

       










 

  
 
             
 

 


       
        


         


        
          


         
         





             
       
         


  

         
            
         


  

          
   


 

           
        
             
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



          
         
         


       
   



         


 

       
     
           


  

      
        
        



 


         
        
          




      
        

 

         

   










            
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
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         
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    
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          


 

    
         
   
         
    
            
         


 
 

       
         
      
 

   
          
        
 


 

          
      









         
       
         


  
           



            

        


 


         


  


  
          



     

         
       
        


 
 

 
       
          


            

           
          









 

  

     
        


  
  

         


 

      
           


            
         
           


 


   

    

    

    

    



 













  

  


          




         
   
   
   

     
             

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   
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
 


            
          



 
           
   
            


              



               


             
        

          
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


              



             



             
          



 

         


        
           



          




 

 


             




       
   
           

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

             

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


              
   
    


        



             


              


    





 

 

         
        
        






           

         
         

 



              


          
 








          
         


            
 


 
    

         



 
  
            
   

           
            



 

           


           
 
          

            





 
 

            


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



        




 
         


        


       


        

            


 

 
 
       
  



           
           



 
           
        



 


             



       










    

        


           




 
          
 
           


           



 
  



 

            

          


  
         
    
          

       



            


 
          
            









            
             
 



  

             
 


  
  

            
         
  
     

        


             
   
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    


        
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






         


 


           
         


   


          


         
        
        
        





       


     


          
        
        



 
           



             
         

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

 
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          

       
           
     









          
          
          



  

      
 

            
         
          


           


  
        


 

 

         
          


 

          
     
           


 

            


 

        
         

         
         
   
           
         
          


  








 

 

      
     
 

 

               
          
          
         
    

 

       
        


 

         
        
         
            


 

        
 
         
             
    


 

 


 

 

 
        


 
  









 

         
     
        
 
          


 

       
 

 

 

     
             


 

 


 

 
           

  


 




 



            
         














 

     
         
             


            
          

          


 

  

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




 





 











           


 


    
          
           


 

       



 

         
           


 

            
 
        
       
 


       
          
          
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





  


  



  

   
         


     

            


   

   

             


   

 

          


 



            


  

            

          


 

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



          


   





         
    
   
          
  
           

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             

           
 

 

        
         



 






         
        


         
          










        


 


 

 


 
        
    
          
          
        


 

         

   

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         


        
  
          
    



         
 
          
    

          









 
        
 

            



 
           


 
 

 
 

          


 
             




 
 

 


 
          


 

 



 
 




 



 
 

         
   

     


          










       






 

            


        



  
 


         
        


        
         


  
 




  
  


           
           
        


 
  
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 
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

         

         
  
      

         
  
           
           
           
         

      
          
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 

           
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 
      
         


 



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




       

             



 
  


           

         
         
           
          



 

         
 





 



 

       
      
           


 

        
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          



 











           


 


            
          
         
         


  



         
        




     
          
     
        

           



         
         
        




           




  


            

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



   
      
            


  


 
        



  


             

       




  


             
        
  
            
      


          


        

        



      


       
    
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





  

        
         


 


   
        
 




           
 
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  

          
           




             

           

         


 

         


 


 
              
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





 

 



 

     



    

    
          
            
          


    

         
 
           



           


           
      


    
          
            


           
          
          
    









     

 

 




           
          
         


 

 
           


     


 
       


         
         


 

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Till next revision 

100% MTC's 100% review of MTC.and 

POWERGRID by Poml 

2 b) Miscellaneous 

structural steel 

excluding cable 

lrench,transfonner & 

reactor fdn. 

POWERGRlD Contractor 100% random Site Engr 

specitlation and 
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Source to be 

~ m ~ m e d  by 

contractor. 

Source wlth materlal 

meeting POWERGMD 

Spclficstlon 

contractor As proposed by 

contractor 

To verlty documents. site In charge 



STANDARDBED FIELD QUALITY PLAN 
-- 

2. Weual ctnrek 

for damage8 

r w t h g  pMng etc 

SFQP No. 

REV. 

approved drawing d 

DOC No.CIQA&IISFQPISCW 
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2.c)Strudural sbel 

used hr cable 

trenches, transformer 

& reactor Wn. 

Source to be 

ProPo-d by 
contnetor. 

pt0w.d by 
contractor 

To vrMy documents. 

speclttcation and 

approved drawlng 

specification and 

approved drawing 

Site Engr 1. Dimensional 

check 

Contractor random 

2. Vtrual check for random Contractor 

Descrlptlon / Items to be Checked 1 TesWCheckr to be I Ref. documents 1 CheckfTestlng 1 Counter ChecWTertby I Accepting I 
authority In 

POWERQRID 

3. Visual check for 

welding defects 

pdrner coating and 

painting1 

gatvanlzing as 

applicable 

POWERGRID 
Agency 

POWERGRID 

specificaliin and 

approved drawing 

Extent 

Site Engr 

4. Physical propedies 

of St~durn l  steel 

IS:2062 POWERGRID 

specification and 

approvad drawing 

Revlew of lab test results by 

POWERGRID. 

Contractor 

Conlractor 3 Coarse 1. Source approval 

1 sernple per lot of 40MT 

or par( thereof for tensile 

tests and 1 sample per Id 

of 20MT or pad thereof for 

bend test of each size. 

Proposed by the 
-- 

source me=g 
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Till next revision 

of Joint samples tested in 

POWERGRID accepted 

Y 

lab I 

running 
conkads under 

various 
Packages 

Once approved. 
the pat i i lar  

 sou^ rhall be 
used for all the 

Contractor, indicating the 

location of the quarry and 

based on the test results 

on the documents 

5. 

No. 

POW€RORtEI mccepw TPL, Imp)# sekctrd at 
lab bb. mnmn, s p m d  during the 

o r m l l  nmut lon  p h o d  of 

based on the results of 

Joint samples tested in 

POWERGRID accepted 

POWER&RIDshdl witnen at 

DescripUon 

of Actlvity 

Items to tm Checked TesWChocks to be 

done 

2 Physical tests 

Ref. documents 

As pet document at 

AnnexuM of this 

FQP 

Acceptkng 

authority In 

POWERORID 

Site In charge 

Countor ChecMert by 

POWERGRID 

100% review of lab test results. 

Out of these 100% umpler. 
PG*CRGRlDsNIIw**.sI 

ChecMwUng 

Agency 

Samples to be Laken jointly 

and tested in 

POWERGRID accepted 

Extent 

One m m ~ ~ ~ m ' & ~  
ot,parttwpot* a* 

L*".d* 
Cantmetor In 
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5. Water 1. Cleanliness 

POWERGRID 

IhcrIpt lon 
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B. Concrete 
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a)Before 

c o n d n g  

POWERGRID 

Specificetion (Water 

shall be fresh and dean) 

ra~ddni, spmd during the 
ovotrltsxecutbn pew of 
c o m c t  . 

Verification at random 

Items to be C k k e d  

6 F~nlshing rnatenals of 

building 

1. Dimcmrlon, al 

lab 

Contractor Site Engineer 

lab. 

100% visual check at Field 

Test.IChecks to 

be done 

2. PH Value 

Phys~cal 

venficalion o f  

Different ~ t c m  as 

per specification 

Ref. documents 

- do - 

As por Spec. 

CheckfTestlng Counter ChocUTest by 

POWERGRID 

100% r e v h  of the test 

results 

Ph value not less than 6 

MTWManufacturer 

Earslogue To be revlewod 

by POWEROWD. 

Agency 

Contractor 

Contractor 

Aeceptlng 

authorlly In 

POWERGRID 

Site Engineer 

Site In  charge. 

Extent 

One sample per source 

100% 

- 

100% at Field 





STANDARDISED FIELD QUALITY PLAN 

-- 
s. 
no. 

Item 
Applicability 
Dateoflssue 
Validity 

Watering & Ramming for 

compaction 

Switchyard Civil works 
POWERGRID Projects 
o g - o t . 2 u t 5  

Till next revision 

Items to be Checked 

a) Visual 

T e o t r l C r n  to 

k done 

b) Compaction Tesl 

POWERGRID Spec 

Ref. documents 

1 POWERGRID Spec 

SFQP No. DOC No.C/QA&I/SFQP/SCW WI 
(if testing machine Installed 

by contractor. k duly 

calibrated by NABL Lab.) 

days strength at 

POWERGRkD appd. Lab 

IPOWERGRID LaWAt sib- 

Cubes at 100% location arc 

to be taken in presence of 

Cum for each day conmete 

Agency 

Contractor 

Contrador 

100% 

At Site/ Powr grid 

Accepted Lab 

Extent 

a) l  Sample of three 

specimen for 50% of tower 

IoceUon b) 

Sample of three specimen for 

20% of 

Pa 
presence of POWERGRID 

oftiaals. 

wttnea8wngonm 

-lea and also to 

nvlewr 1m tert m u k  

Random 

Counter ChecklTsrt by 

POWERGRJO 

Physically at Random & 

100% review of Test 

msults 

Site Engr. 

Site In charge 
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I I I I Equipment Foundation I 

Switchyard Civil works 
POWERGRID Projects 
06 a \ - z o i c  
Till next revision 

locatlon 

c) 3 Samples ( three 

spedmen for one sample) for 

every BuiMing 

depth of sampling and 

the locations shall be 

decided by Sile Engineer) 

Pflr 

foundations REFER SFQP OF SWITCHYARD PILE WORK 

s. 
No. 

- 

- 

Brick Masonry I 
/ a) BRICKS 1 .Dimensional 

tolerance 

Oescriptlon 

of Actlvity 

TestslChecks to 

bo done 

Items to bo Checked 

3,Waler Absorption 

POWERGRID 

Specfationlendosed 

annexure 6 

Ref. document. 

Contractor (samples lo be 

taken jointly and tested in 

POWERGRID accepted 

Review 100% of test 

results 

Endosed Annexwe 6 

L 

Check/T..tmg 

do- 

Agency 

da- 

Extent 

Site Engineer 

Accrptlng 

author;w in 

POWERGRID 

Site Engineer 

She Engineer 
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! I l  of25 
Site In charge Source with malerials 

mW'ng POWERGRID 

Specillcation 

Pag 
Material Contractor 

tndicating the location of the 

quarry and based on the teat 

results of joint samples 

tested In POWERGRID 

accepted lab 

Proposed by the Contractor. To review the proposal 

based on the documents 

sne In charge Sample6 to be taken jointly 

and tested in 

POWERGRID approved 

lab 

2. Physlcal tests One sample per lot of 200 

cum or part thereof per 

source 

As per document at 

Annexure-7 of this FQP 

100% review of lab test 

results 

0)Stone Screening 
--- 

Site In charge 1. Source 

approval 

Source with materials 

meeting POWERGRID 

Specification 

Contractor Proposed by the Contractor. 

indicating the location of the 

quarry and based on the test 

results of Jdnt samples 

tested in POWERGRID 

accepted lab 

To review the proposal 

based on the documents 

-- 

- 
9. 

No. 

-- 
Site In charge 2. Grading As per document at 

Annexure-7 of this FQP 

Samples to be taken jointly 

and tested in 

POWERGRID accepted 

lab 

One sample per lot of 200 

cum or part thereof 

100% review of lab test 

results 

ILom to be Checked 
I 

Te+WChecko to Accepting 

authority In 

POWERGRID 

Site In charge 

Ref. documents 

be done I 
Counter Chaclulert by 

POWERQAID 

ChecklTestlng 
- 

PlastkUy index As per document at 

Annexure-7 of this FQP 

17.7.2 

Apency 

Contractor I One sample per lot of 26 cum 100% review of lab test I 

Extent 

I or pert thereof I nwults 
I I 

Contrador 100% Random 1 0) Laying of sub base Site Engr 

1 Course 
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E) Laying of base Come 

Alignment and invert level 

Physical check 

Physical 

As per CPWD spec dame 
17.8.1 

POWERGRID spec and 

approved drawing 

Contractor 

Contractor Random 100% 

100% 

Site Engr 

Random Site Engr 
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Annex-1 

(Sheet 01 of 03) 

Switch yard Civil works 
POWERGRI D Projects 
b8 .""2@r5;  

Till next revision 

ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR CEMENT 

1 ORDINARY PORTLAND CEMENT 1 
Remarks Name of the test 

I a) ( Physkal tests I To be conducted in Appd. Lab 
t I I I 

Fineness 

Ordinary Portland Cement 33 
grade as per IS 269 

Ordinary Portland Cement Ordinary Portland Cement 
43 grade as per IS 8112 1 53 grade as per IS 12269 

(ii) 

Specific surface area shall not 
be less than 225 sq.m. per Kg. 
or 2250 CmZgm. 

Compressive 
strength 

72 * 1 hour : Not less than 16 
Mpa (16 Nlmm2) 

168 * 2 hour : Not less than 22 
Mpa (22 Nlmm2) 

672 * 4 hour : Not less than 33 
Mpa (33 Nlmm2) 

Specific surface area shall not 
be less than 225 sq.m. per Kg 
or 2250 CmZgm. 

72 * 1 hour : Not less than 23 
Mpa ( 23 ~ l m m ~ )  

168 & 2 hour : Not less than 
33Mpa ( 33 ~lmm') 

672 * 4 hour : Not less than 
43 Mpa ( 43 ~ l m m ~ )  

72 * 1 hour : Not less than 
27Mpa (27 ~ l m m * )  

168 I hour : Not less than 
37Mpa ( 37 N/mrn2) 

672 k 1 hour : Not less than 53 
Mpa ( 53 ~lrnrn*) 

Specific Surface area shal not be 
less than 225 sq.m per Kg or 
2250 Cm2lgm. 

As per IS 4031 (Part-6) 

Blame's air permeability method as 
per IS 4031 (Part-2) 

(iii) 

- 
(iv) 

- 

Soundness 

Initial 8 Final 
setting time 

Final setting time : Not more 
than 600 minutes 

Unaerated cement shall not 
have an expansion of more 
than 1Omm when tested by Le 
Chatlier and 0.8% by Autoclave 
test. 

Initial setting time : Not less 
than 30 minutes 

Initial setting time : Not less 
than 30 minutes 

Final setting time : Not more 
than 600 minutes 

Unaerated cement shall not 
have an expansion of more 
than 1Omm when tested by Le 
Chatlier and 0.0% by Autoclave 
test 

Initial setting time : Not less than 
30 minutes 

Final setting time : Not more than 
600 minutes 

Unaerated cement shall not have 
an expansion of more than 1Omm 
when tested by Le Chatlier and 
0.0% by Autoclave test. 

As per IS 4031 (Part-5) 

Le Chatlier and Autoclave test as 
per IS 4031 (Part-3) 
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Name of the test Ordinary Portland Cement 33 Ordinary Portland Cement 
grade as per IS 269 43 gradeas per IS 8112 

Chemical composltlon tests 

Switchyard Civil works 
POWERGRID Projects 
a%-*'. 2 f i S  

Till next revision 

to percentage of silica, 
alumina & iron oxide 0.66 
to 1.02 

b) Ratio of percentage of a) 
alumina to that of iron 
oxide Minimum 0.66% 

Ratio of percentage of lime 
to percentage of silica, 
alumina & iron oxide 0.66 
to 1.02 

Ratio of percentage of 
alumina to that of iron 
oxide Minimum 0.66 

c) Inn residue, 1 c) Insoluble residue, 
percentage by mass Max. percentage by mass Max 

2.00% 
.- - 

d) Magnesia percentage by d) Magnesia percentage by I m a u  Max. 6% I massMax. 6% 

e) Total sulphur content 
calculated as sulphuric 
anhydride (Sod, 
percentage by mass not 
more than 2.5 and 3.0 
when tri-calcium aluminate 
percent by mass is 5 or 
less and gteater than 5 
respectively. 

e) Total sulphur content 
calculated as sulphuric 
anhydride (so3), 

percentage by mass not 
more than 2.5 and 3.0 
when tri-calcium aluminate 
percent by mass is 5 or 
less and greater than 5 
respectively. 

f) Total loss on ignition shall not f) Total loss on ignition shall not 
be more than 5 percent 1 be more than 5 percent 

SFQP No. DOC No.CIQA&IISFQPISCW WI 
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Annex-1 
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Ordinary Portland Cement Remarks 
53 grade as per IS 12269 

Review of MTC only 

a) Ratio of percentage of lime 
to percentage of silica, 
alumina & iron oxide 0.80 to 
1.02% 

a) Ratio of percentage of 
alumina to that of iron oxide 
Minimum 0.66% 

c) Insoluble residue, 
percentage by mass Max. 
2.00% 

d) Magnesia percentage 
mass Max. 6Yo 

e) Total sulphur content 
calculated as sulphuric 
anhydride (SOJ), percentage 
by mass not more than 2.5 
and 3.0 when tri-calcium 
aluminate percent by mass is 
5 or less and greater than 5 
respectively. 

f) Total loss on ignition shaH not 
be more than 5 percent 
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- --  -- - 

2. I POZZOLANA PORTLAND CEMENT AS PER IS 1 8 9  

An nex-1 
(Sheet 03 of 03) 

a) I physical tests I i) Fineness 

ii) Compressive strength 

Remarks S. 
No. 

iii) Initial & Final setting time 

Name of the test 

Specific surface area shall not be less than 300 sq.m. per Kg. or 
3000 cmz/gm 

a) 72 2 1 hour : Not less than 16 Mpa (16 Nlmm2) 1 

b) 168 * 2 hour : Not less than 22 Mpa (22 bI/mm2) 

c) 672 * 4 hour : Not less than 33 Mpa (33 Nlmm2) 

Initial setting time : Not less than 30 minutes 

Final setting time : Not more than 600 minutes 
I I-__--- 

I 1 iv) Soundness Unaerated cement shall not have an expansion of more than 10mm Le Chatlier test and 0.8% by Autoclave 
test as per IS 4031 (Part-3) 

b) Chemical 
composition tests 

I Total loss on ignition shall not be more than 5 percent 

- - - - - - - - - - 

a) Magnesia percentage by mass Max. 6% 

b) Insoluble material, percentage by mass x + 4 (100-x)/100 where x is the declared O h  of ponolana 
in the PPC 

c) Total sulphur content calculated as sulpuric anhydride (So& percentage by mass not more than 
3.0 

Review of MTCC only 

-do- 

-do- 
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, 

S. 
No. 

i) 

ii) 

iii) 

Name of the test 

Chemical analysis test 

Carbon 

Sulphur 

Phosphorus 

Sulphur & Phosphorus 

Physical tests 

Fe 415 

0.30 Percent Maximum 

0.060 Percent Maximum 

0.060 Percent Maximum 

0.1 1 Percent Maximum 

l 

Fe 500 

0.30 Percent Maximum 

0.055 Percent Maximum 

0.055 Percent bkximum 

0.105 Percent Maximum 

8 % more than actual 0.2% proof stress 
but not less than 545 NISq.rnrn 

500 

12 

Pass 

a) Tensile Strength Minimum 

b) 0.2% of proof2stressNleld stress 
Minimum, Nlmm 

c) Elongation percent, Minimum 

Bend 1P, R e h d  tests 

10% more than actual 0.2% proof 
stress but not less than 485 
N/Sq.rnrn 

415 . 

14.5 

Pass 
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ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR COARSE AGGREGATES AS PER IS 383 

I 3. 1 Coarse Aggregates I 
i) Physical Tests 

I I 

Percentage Passins for grades Aggregate of nominal site 

1 1 b. Flakiness index I Not to exceed 25% 1 

I I 
- -- - - - - 

f Soundness test (for concrete work lZOh when tested with sodium sulphate and 18% when tested with magnesium sulphate 
subject to frost action) 

c. Crushing Value 

d. Presence of deletrious mater~al 

e. Hardness 

Not to exceed 45% 

Total presence of deleterious materials not to exceed 5% 

Abrasion value not more than 40%, Impact value not more than 30K 
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ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR CONCRETE WORK 

For nombal (volumetric) conomte mlxes compressive strength for 1:1.5:3 (Cement : 
Fine aggregates : Coa'se aggregates) concrete 28 day6 strength shall be min 
2 6 5 ~ g i c m ~  and for 1:2:4(Cement: Flne Aggregate: Coarse aggregate) nominal mix 
concrete 28 days strength shall be min 210~glcm'. 

1) 

Notes : 

1) All Design Mix concrete shall be as per IS: 4%. 

Concrete 

2) ACCEPTANCE CRITERIA BASED ON 28 DAYS COMPRESSIVE STRENGTHS FOR DESIGN MIX CONCRETE: AS PER Table-1 1 of 1S;4% as given below: 
- - - - 

a) Workability 

b) Compressive strength 

' Established value of standard deviation shall be determined based on Note of Table-1 1 of IS:456 

Skrrnp shall be recorded by slump cone method and it shall between 25-75 mm.depending 
upon workability requirement as per IS 456. 

For Design mix as per lS:456 for Grade M20 or above 

Specified Grade 

M 20 or above 

3) ACCEPTANCE CRITERIA BASED ON 28 DAYS COMPRESSIVE STRENGTHS FOR NOMINAL MIX CONCRETE: 

a) On the basis of mandatory lab test result, in case of actual average compressive strength being less than specified strength but up to 70% of specified strength, 
concrete may be accepted and the rate payable shall be in the same proportion as the actual average compressive strength bears to specified compressive 
strength.. 

Mean of the Group of 4 Non-Overlapping consecutive test results in Nlsq mm 

Shall greater than or equal to fck+0.825 x established standard deviation (rounded 
off to nearest 0.5 Nlsq mm)' 

Or 

Fck + 3 Nlsq mm, whichever is greater 

b) If the actual average strength of accepted sample is less than 70% of specified strength, the Engineer-in-charge shall reject the defective portion of work 
represent by sample and nothing shall be paid for the rejected work. Remedial measures necessary to retain the structure shall be taken at the risk and cost of 
contractor. If, however, the Engineer-incharge so desires, he may order addiional tests to be carried out to ascertain if the structure can be retained. All the 
charges in connection with these additional tests shaU be borne by the Contrector. 

Individual Test Results in Nlsq mm 

2 fck - 3 Nlsq mm 

c) 53 Grade cement sha# be used after obtaining specific approval of the Engineer in charge. 

d) Portland slag cement conforming to IS: 455 may be used after obtaining specific approval of the Engineer In charge. 
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SAMPLING P U N  FOR BRICK-WORK 
Scale of sampling and permissible number of defectives for visual and dimensional characteristics. 

Note : In case the lot contatns 2000 or less b r i d  the sampling shall be as per dedsion of the Engineer - in- charge 

Scale of sampling for physical charactenstics 

No of Bricks in the lot 

(1) 

2001-10000 

10001 -35000 

35001 -50000 

Lot size 

(1) 

2001-10000 

10001-35000 

35001-50000 

For D~mensional characteristics far group 0120 bricks- No of bricks to be selected 

(4) 

40 

60 -- 
80 

For characteristics specif~ed for individual bricks 

No of bricks to be selected 

(2) 

20 

32 

50 

Sampling size for compressive strength water absorption and effloresoence 

(2) 

5 

10 

15 

Permissible no of defective in the sample. 

(3) 

1 

2 
- 

3 

Permissible No of dsfectwes for effloresceme 

(3) 

0 

0 

1 
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ACCEPTABLE CRITERIA FOR BRICK WORK 

1) Dimensional Tobrances: The dimensions of modular1 Non modular bricks when tested shall be within the foNWng limits per 20 bricks 

2) Compressive strength- the brick shall have a minimum average compmsshre strength as speclfied In POWERGRID specification The compressive strength of any individual bridc tested shall rmt fell Mow 
the min average compressive strength specified for the corresponding dass of brick by more than 20% . in case compressive strength of any individual bridc tested exceeds the upper limit specified for the 
corresponding class of bricks, the same shall be limited to upper limit of the dass as specified for the purpose of calculating the average compressive strength 

3) Water absorplion : The average water absorption of bricks shall not be more than 20% by weight. 

4) E ffloreswnce . The rating of eflorescence of bncks shall not be more than moderate 

S NO 

1 

2 

3 

DESCRIPTDN 

LENGTH 

WIDTH 

HEIGHT 

MODULAR BRICKS 

372 too 386 cm (380t 8 cm) 

176 to 184 an (18h an) 

176 to 184 un (180r 4 an) 

NON-MODULAR BRICKS 

432 to 468 cm (450 * 18) 

213 to 231m (Z2k 9) 

134 to 146 m (140 k 6) 
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* Aggregates may satisfy requirements of either of the two tests 

b. 

The requirements of flakiness index shall be enforced only in case of crushedhroken stone and crushed slag. 

S.No. 

1. 

2. 

3. 

4 
i--. 

I*. 

Aggregates like brick metal, kankar and laterite which get softened in presence of water, shall be tested for impact value under wet conditions in 
accordance with 1S:5640. 

Typeof 
Constn. 
Sub-base 

Base 

Surface 
Course 

Binding 
Material 

Requirements 

60% max. 
50% max 

50% max. 
* 40% max 

. * 
15% max 

40% max. 
30% max 
1 5% rnax 

Less than 6 

Type of W.B.M 

Los Angeles Abrasion 
Value or Aggregate 
Impact value 
a) Los Angeles 
Abrasionvalue 
or Aggregate 
Impact value 
b) Flakiness lndex 
a) Los Angeles 
Abrasionvalue 
or Aggregate Impact value 
b) Flakiness lndex 
Plasticity index 

Test Method 

IS:2386(Pt.lV) 
1S:2386 (R.IV) 
1~:5640* 
IS:2386(Pt.IV) 
IS:2386 (Pt.IV) 
1~:5640*** 
IS32386 (Pt.1) 

IS:2386(Pt.IV) 
IS32386 (Pt.lV) 
13:2386 (Pt.1) 

IS :2720 (Pt V) 
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General Notes : 

IS Sieve Desiglration 
75 mm 

37.5 mm 
19.0 mm 
4.75 mm 

1) This standard Field Quality Plan is not to limit the supervisory checks which are otherwise required to be carried out during execution of work as per 
drawingsfiechnical specifications etc. 

Percent Passing 
100 

95- 1 WI 
45-75 
0-5 

2) All materials under supply contract should have Cat-A CIP before they are erected. 

3) Contractor shall be responsible for implementingldocumenting the SFQP. Documents shall be handed over by the contractor to POWERGRID after the 
completion of the work. 

4) Project incharge means over all incharge of work. Site lncharge means incharge of the Site. Site Engr means incharge of the section. 

S~te Engineer's respons~bil~ty may be allocated lo S ~ t e  JE ,w~th the approval of  Regional Head, only In such cases where, Site Engineer i s  not In poritlon 

5) In case of deviation the approving authority will be one step above the officer designated for acceptance in this quality plan subject to minimum level of Site 
incharge. 

6) Acceptance criteria and permissible limits for tests are indicated in the Annexures. However for further detailsltests POWERGRID specification and relevant 
Indian standards shall be referred. 

7) Tests as mentioned in this FQP shall generally be followed. However E.I.C. reserves the right to order additional tests wherever required necessary at the cost of 
the agency. 

8) All counter checks/tests by POWERGRID shall be carried out by POWERGRID'S officials' at least at the level of Site. Engr. 

9) Main producer of reinforcement steel means SAIL, RINL, TATA STEEL, ISCO, JSPL, JSW etc. as listed in COV in POWERGRID web site. The authorized dealer means lhe 
dealer whose names are listed in the main producer's web site or certified by the main producers. 

10) Though CTO bars (Fe 415 ) are specified for reinforcement steel, however TMT reinforcement steel are acceptable if the physical, c h e W  & Mechanical 
properties of TMT reinforcement meets the minimum requirement of CTD bars. 
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12) Mobile testing Labs owned by the contractor may also be acceptable if their facilities meet the testing requirements and the testing equipments are properly 
calibrated subject to approval of project Incharge. 

13) READYMIX CONCRETE [RMC) IS ACCEPTABLE FOR USE. HOWEVER, SITE INCHARGE SHALL APPROVE THE SOURCE OF MATERIALS TO BE USED FOR RMC .The 
documentation ta be maintained shall be as per IS 4928:2003 1.e I) hrformptton to be supplied by the purchaser (clause 7) 

ii) Information to be supplied by the producer (clause 8) 

iii) Sampling for concrete strength should be one set of 3 nos of cubes for every 20 cu.m or part thereof for each day of concreting and 28 days 
compressive strength shall be tested In line wlth W:456. 

14) Epoxy coating on reinforcement steel wherever required shall be done as per IS 13620. 

15) Cement is to be wed in the wder it is delivered (b. Fir-@ in First OwQ, Cement bought to works Shdl not be more than 6 weeks old.from the 
date of manufacture-in case the cement remains in $tome For more'than 3 months, the cement shall be retested before use and shall be 
rejected, 8 it fais to conform to any of the requirements &en in the relevant lndian'standard. Cement shall be packed'in bags and stored in 
accordance with the provisions in IS -4082. 






































