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Report on 

Geotechnical Investigation pertaining to associated civil works for 

retrofitting of ESPs  

for  

ESP R & M 4X210MW (U#1,2,3&4) 

at  

Kahalgaon STPP, NTPC, Bhagalpur, Bihar 

 

Document No. : 4210-104-PVC-G-026 (Rev-2) 

Client: BBharat Heavy Electricals Limited 

A.   � Introduction:  
It has been proposed by NTPC Limited, to retrofit of ESPs for ESP R & M 4X210MW 

(U#1,2,3&4) at Kahalgaon STPP, Bhagalpur, Bihar. NTPC Limited has entrusted MM/s Bharat 

Heavy Electricals Limited, Power Sector Eastern Region, DJ-9/1, Salt Lake City, Kolkata – 700 

091 for execution of the project. A detailed geotechnical investigation was needed for this 

purpose and M/s Bharat Heavy Electricals Limited has entrusted M/s  Centre for Advanced 

Engineering of 59/2, Bangur Avenue, Block-C, Kolkata – 700055 as Geotechnical Consultant 

for carrying out Geotechnical Investigation and to provide recommendation for foundation 

system. 

Location:    

The proposed site is located at KKahalgaon STPP, NTPC, Bhagalpur, Bihar. 

B � Scope of Investigation: 

B1.  Field Investigation: 

Scope of field investigation work was indicated by BBharat Heavy Electricals Limited vide LOI 

No. : PSER:SCT:KGN-C1874:18:LOI:6521 dated: 16-02-2018.  It consists of   sinking of twenty 

two (22) boreholes and two (2) Electrical Resistivity Tests. 

B2.  Laboratory Test:  

Scope of laboratory test consists of determination of Bulk Density, Dry Density, Moisture 

Content, Sieve Analysis, Hydrometer Analysis, Liquid Limit & Plastic Limit, Shrinkage Limit, 

Specific Gravity, Swell Pressure and Free Swell Index, Relative density, Unconfined 
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Compressive Strength, Direct Shear Test, Triaxial Shear Test – (UU, CU,CD), Consolidation 

Test, Standard Proctor Compaction Test, Chemical Test on Soil Sample and Chemical Test on 

Water Sample. 

B3.  Recommendation of Foundation System:  

Scope of work consists of analysis of soil characteristics based on result obtained from field 

exploration and laboratory test, recommendation of suitable foundation system.    

 

CC.  � DDescription of Subsoil: 

The location of boreholes is shown in the enclosed sketch no: 11-726-25-56-025 (Rev.01). The 

bore-log indicates the sub-soil condition encountered during field investigation considering 

laboratory test results on disturbed and undisturbed soil samples as well as soil samples 

obtained from split spoon of the Standard Penetration Test (SPT) apparatus. The SPT values 

(NN Values) are indicated in the corresponding bore-log. 

 

Sub- soil profile of the site 

The entire area is divided into 3 zones as follows:- 

1. Zone 1 – Ash Silo:- 

Total four boreholes were sunk in this area, viz borehole marked BH-15, BH-16, BH-17 & BH-

18. The sub-soil profile up to explored depth is shown in Sketches No SK/BHEL-NTPC-

KAHALGAON/ASH SILO/1582/02/1 of 2 and SK/ BHEL – NTPC - KAHALGAON/ ASH 

SILO/1582/02/2 of 2. This sketch shows the subsoil profile through BH-15, BH-17, BH-18 

and BH-17, BH-18 respectively. 

The summary of subsoil profile as encountered during field exploration is indicated below:- 

Stratum Description Range of 

Thickness (Mtr) 

Range of N-Value 

 Filled up soil 0.0 to 1.50 --- 

I Medium to stiff brownish grey 

clayey silt/ silty clay 

11.0 to 18.5 6 to 16 

II Very stiff to hard brownish grey 

clayey silt/ silty clay with traces 

of kankar. 

19.0 to 24.5 17 to 52 

III Dense to very dense yellowish 

grey silty sand. 

1.0 to 7.5 40 to 55 
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22. Zone 2 – ESP Unit Area:- 

Total fourteen (14) boreholes were sunk in this area, viz borehole marked BH-1, BH-2, BH-3 

BH-4, BH-5, BH-6, BH-7, BH-8, BH-9, BH-13, BH-14, BH-19, BH-20 & BH-22. The sub-soil 

profile up to explored depth is shown in Sketches No SK/BHEL-NTPC-KAHALGAON/ESP 

UNIT AREA/1582/02/1 of 5 to SK/BHEL-NTPC-KAHALGAON/ESP UNIT AREA/1582/02/5 

of 5. 

The summary of subsoil profile as encountered during field exploration is indicated below:- 

Stratum Description Range of 

Thickness (Mtr) 

Range of N-Value 

 Filled up soil 0.0 to 1.50 --- 

I Medium to stiff brownish grey 

clayey silt/ silty clay 

10.0 to 18.5 4 to 16 

II Very stiff to hard brownish grey 

clayey silt/ silty clay with traces 

of kankar. 

22.50 to 29.0 14 to 68 

III Dense to very dense yellowish 

grey silty sand. 

1.0 51 to 56 

 

 

3. Zone 3 – Chimney Area:- 

Total four (4) boreholes were sunk in this area, viz borehole marked BH-10, BH-11, BH-12 & 

BH-21. The sub-soil profile up to explored depth is shown in Sketches No SK/BHEL-NTPC-

KAHALGAON/CHIMNEY AREA/1582/02/1 of 2 to SK/BHEL-NTPC-KAHALGAON/CHIMNEY 

AREA/1582/02/2 of 2. 

The summary of subsoil profile as encountered during field exploration is indicated below:- 

Stratum Description Range of 

Thickness (Mtr) 

Range of N-Value 

 Filled up soil 0.0 to 1.50 --- 

I Soft brownish grey clayey silt/ 

silty clay 

2.50 to 4.50 3 

II Medium to stiff brownish grey 

clayey silt/ silty clay with traces 

of kankar. 

8.50 to 13.50 4 to 15 

III Very stiff to hard brownish grey 

clayey silt/ silty clay with traces 

of kankar. 

22.50 to 26.00  16 to 70 
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