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3.00.00 GEO-TECHNICAL INVESTIGATION & FOUNDATION SYSTEM 
 

 
3.01.01 

 
Customer (NTPC) has carried out detailed Soil investigation report of the pro-
posed site. Bore logs data and bearing capacity for design of foundations are given 

in tender specification. The geotechnical data attached in tender specification 
shall be solely for the purpose of guidance to the bidder. BHEL/owner does not 
take any responsibility about the accuracy and applicability of the geo-technical 
data furnished herewith. The onus of correct assessment/interpretation and 
understanding of the existing sub-strata conditions is on the bidder. Any varia-
tion in the data between the one furnished and to that found during execution 
of the work at site shall not constitute a valid reason in affecting the terms & 
conditions of this bid and the bidder shall note that nothing extra will be paya-
ble on this account. The bidder shall fully satisfy himself about the nature of 
sub-strata expected to be encountered including the type of foundation, ground 
water table and construction methodology to be adopted etc prior to the sub-
mission of the bid. 
 

 
3.01.02 

 
Detailed geo-technical Investigation report shall be made available to the suc-
cessful bidder during contract engineering stage. If the bidder desires to carry 
out additional geo-technical investigation he/she may do so with prior infor-
mation/permission of BHEL/owner at no extra cost to BHEL/owner. No exten-
sion in time schedule shall be permitted on this account. The bidder shall ob-
tain approval on the agency for conducting geo-technical investigation work, 
field and laboratory testing schedule proposed by the bidder etc from 
BHEL/owner before undertaking the geo-technical investigation work. Howev-
er, the net safe bearing capacity (SBC) of shallow foundation to be adopted for 
the design of foundations during detailed engineering shall be limited to the 
values mentioned elsewhere in the specification and any value of net SBC 
higher than the one indicated shall not be accepted. However, bidder shall 
note that the net safe bearing capacity and foundation depth to be adopted for 
design during detailed engineering stage shall be got approved by 
BHEL/owner.  
 

3.02.00            Foundation System 
Suitable foundation system shall be adopted as per tender specification. 
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LOCATION: SIPAT, CHATTISGARH. CASING DEPTH (m) : 1.50 DRILLING METHOD: ROTARY DRILLING 

TERMINATION DEPTH BGL (m) : 15.00 GROUND W.L BGL (m) : 1.60 M DRILLING ORIENTATION: VERTICAL

STARTED: 03.04.2023 CORE DIAMETER (mm) : 54 COMPLETED: 04.04.2023
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OM TO 15
 cm
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45
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 cm
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0.00 0.55 Filling with Clayey Silty Sand.

0.55 1.50 Slightly Weathered, Brownish, 
Sandstone.

CORE 1-4 80 80 W2

1.50 3.00 Completely Weathered, 
Brownish, Sandstone.

CORE 5-12 43 20 W5 2.
79

2.
77

2.
78

0.
28

0.
76

62
7.

3

- - -

3.00 4.50 CORE 13-21 92 79 W1 2.
77

2.
73

2.
75

0.
42

1.
15

57
6.

71 - - -

4.50 6.00 CORE 22-27 91 91 W1

6.00 7.50 CORE 28-42 99 70 W2 -

7.50 9.00 CORE 43-54 99 67 W2 -

9.00 10.50 CORE 55-67 97 70 W2

10.50 12.00 CORE 68-78 99 84 W1

12.00 13.50 CORE 79-92 93 72 W1

13.50 15.00 Slightly Weathered, Brownish, 
Argillaceous Shale.

CORE 93-101 95 63 W2

 SPT  : STANDARD PENETRATION TEST

UDS : UNDISTURB SAMPLE

DS    : DISTURB SAMPLE

RQD : ROCK QUALITY DESIGNATION
TCR : TOTAL CORE RECOVERY
SCR : SOLID CORE RECOVERY
R      : SPT REFUSAL

WL  : WATER LOSS

Site Engineer - Ramkaran
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Argillaceous Shale.
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CLIENT: NTPC LIMITED GROUND LEVEL (m) : 282.463CO-ORDINATES :  N -1220, W-880

  BORE LOG OF DRILL HOLE DBH - 09
PROJECT: GEOTECHNICAL INVESTIGATION WORK FOR PROPOSED SIPAT STPP STAGE-III, BILASPUR, CHATTISGARH.



LOCATION: SIPAT, CHATTISGARH. CASING DEPTH (m) : 1.00 M DRILLING METHOD: ROTARY DRILLING 

TERMINATION DEPTH BGL (m) : 10.00 GROUND W.L BGL (m) : 1.20 M DRILLING ORIENTATION: VERTICAL

STARTED: 05.04.2023 CORE DIAMETER (mm) : 54 COMPLETED: 06.04.2023

FR
OM TO 15
 cm
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 cm
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 cm
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 cm
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0.00 0.75

0.75 1.50 1-5 15 Nil W2

1.50 1.95 Hard, Brownish, Inorganic Clay 
of low to Medium Plasticity.

SPT 1 10 14 19 - 33

19
.0

7
10

.7
6

55
.8

1
14

.3
6

2.
4 CL

1.95 3.00 Completely Weathered, 
Brownish, Argillaceous Shale.

CORE 6-24 85 Nil W5 2.
68

2.
58

2.
62

1.
46

3.
77 -

2.
91 -

3.00 4.50 Moderately Weathered, 
Brownish, Argillaceous Shale.

CORE 25-55 97 27 W5 2.
74

2.
68 2.
7

0.
89

2.
38

20
0.

54 - - -

4.50 6.00 Completely Weathered, 
Brownish, Argillaceous Shale.

CORE 56-87 99 Nil W5

6.00 7.50 CORE 88-110 100 32 W2

7.50 9.00 CORE 111-
135 95 22 W2

9.00 10.00 CORE 136-
146 100 72 W2

 SPT  : STANDARD PENETRATION TEST

UDS : UNDISTURB SAMPLE

DS    : DISTURB SAMPLE

RQD : ROCK QUALITY DESIGNATION
TCR : TOTAL CORE RECOVERY
SCR : SOLID CORE RECOVERY
R      : SPT REFUSAL

WL  : WATER LOSS
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Filling with Clayey Silty Sand.
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  BORE LOG OF DRILL HOLE DBH - 10
PROJECT: GEOTECHNICAL INVESTIGATION WORK FOR PROPOSED SIPAT STPP STAGE-III, BILASPUR, CHATTISGARH.
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Slightly Weathered, Brownish, 
Argillaceous Shale.

CLIENT: NTPC LIMITED
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SAND

GROUND LEVEL (m) : 282.409CO-ORDINATES :  N -1120, W-854

Site Engineer - Ramkaran
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DESCRIPTION OF STRATA
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Prepared By- Ajinkya Kadam Checked By - Rupa Jagdale
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LOCATION: SIPAT, CHATTISGARH. CASING DEPTH (m) : N.A DRILLING METHOD: ROTARY DRILLING 

TERMINATION DEPTH BGL (m) : 10.00 GROUND W.L BGL (m) : 1.10 M DRILLING ORIENTATION: VERTICAL

STARTED: 15.04.2023 CORE DIAMETER (mm) : 54 COMPLETED: 15.04.2023
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0.00 1.50 Moderately Weathered, Brown-
White, Shale

CORE 1-5 60 28 W3 2.
79

2.
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2.
78

0.
21

0.
57

74
9.

79 - - -

1.50 3.00 CORE 6-15 99 87 W1 2.
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0.
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96
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05

3.00 4.50 CORE 16-28 99 81 W1 - - - - -

9.
83 - - -

4.50 6.00 CORE 29-42 96 75 W1

6.00 7.50 Moderately Weathered, Brown-
White, Shale

CORE 43-60 95 35 W3

7.50 9.00 CORE 61-73 96 75 W1 -
9.00 10.00 CORE 74-82 98 82 W1

 SPT  : STANDARD PENETRATION TEST

UDS : UNDISTURB SAMPLE

DS    : DISTURB SAMPLE

RQD : ROCK QUALITY DESIGNATION
TCR : TOTAL CORE RECOVERY
SCR : SOLID CORE RECOVERY
R      : SPT REFUSAL

WL  : WATER LOSS
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CLIENT: NTPC LIMITED GROUND LEVEL (m) : 282.156CO-ORDINATES :  N -1210, W-787

  BORE LOG OF DRILL HOLE DBH - 34
PROJECT: GEOTECHNICAL INVESTIGATION WORK FOR PROPOSED SIPAT STPP STAGE-III, BILASPUR, CHATTISGARH.
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LOCATION: SIPAT, CHATTISGARH. CASING DEPTH (m) : 1.50 DRILLING METHOD: ROTARY DRILLING 

TERMINATION DEPTH BGL (m) : 10.00 GROUND W.L BGL (m) : 2.20 DRILLING ORIENTATION: VERTICAL

STARTED: 17.04.2023 CORE DIAMETER (mm) : 54 COMPLETED: 18.04.2023
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0.00 0.50 Brownish Silty Soil With Filling 
Bolder

DS1

0.50 1.50 Moderately Weathered, Brown-
White, Shale

CORE 1-5 77 19 W3 - - - - -

17
75

.5
4

- - -

1.50 3.00 CORE 6-15 76 51 W2 2.
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2.
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2.
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0.
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22

.6
2

- - -

3.00 4.50 CORE 16-23 88 74 W2 - - - - -

39
3.

53 - - -

4.50 6.00 CORE 24-36 99 77 W1

6.00 7.50 CORE 37-48 97 81 W1 -

7.50 9.00 Slightly Weathered, Brown-
White, Shale.

CORE 49-63 93 49 W2 -

9.00 10.00 Fresh, Brown-White, Shale. CORE 64-72 98 79 W1

 SPT  : STANDARD PENETRATION TEST

UDS : UNDISTURB SAMPLE

DS    : DISTURB SAMPLE

RQD : ROCK QUALITY DESIGNATION
TCR : TOTAL CORE RECOVERY
SCR : SOLID CORE RECOVERY
R      : SPT REFUSAL

WL  : WATER LOSS

Site Engineer - Ramkaran

LAB TEST ON ROCK
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DESCRIPTION OF STRATA

LEGEND : LITHOLOGY
CLAY
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Prepared By- Ajinkya K Checked By - Rupa Jagdale
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  BORE LOG OF DRILL HOLE DBH - 36
PROJECT: GEOTECHNICAL INVESTIGATION WORK FOR PROPOSED SIPAT STPP STAGE-III, BILASPUR, CHATTISGARH.
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Slightly Weathered, Brown-
White, Shale.

Fresh, Brown-White, Shale.

CLIENT: NTPC LIMITED GROUND LEVEL (m) : 282.860CO-ORDINATES :  N -1177, W-987
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loading which is to be maintained constantly and the final dial gauge readings are noted as 

earlier. The entire load is then reduced to zero and final dial gauge readings recorded when 

the rate of rebound becomes negligible. 

The test locations, ground level & depths are presented below. 

PLT  

No. 
Type of Tests 

Plate size  

(mm x mm) 

Co-ordinates R. L. 

(M) 

Depth  

(M) E N 

PLT-01 Routine Type 450 x 450 (-)642 1311 283.401 2.00 

PLT-02 Routine Type 450 x 450 (-)702 1050 281.671 0.50 

PLT-03 Routine Type 450 x 450 (-)486 883 282.31 2.00 

PLT-04 Routine Type 600 x 600 (-)1428 1068 280.171 2.50 

PLT-05 Routine Type 450 x 450 (-)694 638 284.293 2.50 

CPLT-01 Cyclic Type 450 x 450 (-)702 1289 282.485 3.00 

CPLT-02 Cyclic Type 450 x 450 (-)619 1185 282.182 0.70 

CPLT-03 Cyclic Type 450 x 450 (-)694 972 281.572 0.60 

 

2.10. ELECTRICAL RESISTIVITY TEST: 

Twenty three (23) nos. Electrical Resistivity Tests were carried out at the following locations 

around Plant Area. The test procedure and results are presented under Section-8. 

ERT 

No. 

Co-ordinates 
Reduced Level 

(M) 

ERT 

No. 

Co-ordinates 
Reduced Level 

(M) Easting Northing Easting Northing 

ERT-1 (-)879.00 1630 282.655 ERT-13 (-)755.00 868 282.780 

ERT-2 (-)488.00 1466 282.315 ERT-14 (-)688.00 781 282.480 

ERT-3 (-)471.000 1341 282.200 ERT-15 (-)824.00 720 282.265 

ERT-4 (-)721.000 1326 284.510 ERT-16 (-)511.00 694 282.112 

ERT-5 (-)643.000 1338 282.560 ERT-17 (-)926.00 571 282.719 

ERT-6 (-)529.000 1284 282.360 ERT-18 (-)1035.00 362 282.670 

ERT-7 (-)869.000 1296 282.570 ERT-19 (-)1532.00 945 283.170 

ERT-8 (-)575.000 1200 282.460 ERT-20 (-)460.00 1666 282.218 

ERT-9 (-)769.000 1125 282.290 ERT-21 148.00 1814 282.454 

ERT-10 (-)772.000 1018 282.820 ERT-22 36.00 1620 282.110 

ERT-11 (-)669.000 1008 282.482 ERT-23 (-)607.00 1514 283.072 

ERT-12 (-)605.000 969 282.920     

 

2.11. CROSS HOLE SHEAR TEST: 

Five (05) nos. Cross Hole Shear Test were carried out to determine the dynamic properties 

of the layer for the construction of machine foundations at the following locations. The test 

procedure and results are presented and discussed under Section-9. 
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GEOLOGY:  

The study area belongs to the Chhattisgarh Basin. The succession of the basin (~2500 m 

thick) comprises dominantly of sandstones, shale, and carbonates with subordinate 

conglomerate and tuffs at different stratigraphic levels. The succession is designated as 

Chhattisgarh Supergroup, which is further classified into different groups. Shale is the only 

rock type encountered in the study area. The color of the shale varies from reddish brown to 

olive green depending on degree of weathering. The upper reaches of the rock layer is 

weathered and fractured. This rock layer is conformably underlies by filled up soil or clayey 

soil.   

Summarized result of the resistivity measurements at different locations in the area are 

given in the following tables. 

It may be indicated here that in case of highly resistive formations, current penetrates much 

deeper into the earth than when the subsurface formations are conducting. Further, in the 

present investigation only apparent resistivity is measured which may be taken (as a first 

approximation) as the weighted average of the true resistivity of the subsurface formations 

in which current lines flow. 

APPARENT RESISTIVITY VALUES 

ERT No. 01  

Sl No. S ( M ) 
Apparent Electrical Resistivity (Ohm-m) 

( N - S ) ( E - W ) ( NE - SW ) (NW-SE) Mean 

1 0.5 85.59 85.75 85.44 85.75 85.63 

2 1 49.01 49.95 49.64 49.95 49.64 

3 2 35.06 35.18 35.18 35.18 35.15 

4 3 31.10 31.01 30.82 31.10 31.01 

5 4 31.79 31.79 32.04 31.92 31.89 

6 5 35.18 35.66 35.03 35.66 35.38 

7 6 39.39 39.77 39.96 39.77 39.72 

8 7 45.74 46.18 46.18 45.52 45.91 

9 8 49.01 49.01 48.76 49.76 49.13 

10 10 59.06 59.06 58.75 60.00 59.22 

Mean Resistivity at ERT-01 is 46.27 Ohm - m. 
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ERT No. 08 

Sl No. S ( M ) 
Apparent Electrical Resistivity (Ohm-m) 

( N - S ) ( E - W ) ( NE - SW ) (NW-SE) Mean 

1 0.5 28.94 28.93 28.96 29.04 28.97 

2 1 26.39 26.48 26.51 26.48 26.47 

3 2 37.82 37.70 37.89 37.63 37.76 

4 3 41.47 42.03 42.03 42.03 41.89 

5 4 51.52 51.77 51.52 51.65 51.61 

6 5 56.86 56.86 57.02 57.02 56.94 

7 6 62.77 62.77 62.96 63.33 62.96 

8 7 71.00 71.03 69.93 71.25 70.80 

9 8 79.42 80.17 79.17 79.67 79.61 

10 10 96.13 95.19 96.13 96.76 96.05 

Mean Resistivity at ERT-08 is 55.31 Ohm - m. 

 
ERT No. 09 

Sl No. S ( M ) 
Apparent Electrical Resistivity (Ohm-m) 

( N - S ) ( E - W ) ( NE - SW ) (NW-SE) Mean 

1 0.5 30.07 30.06 30.07 30.06 30.07 

2 1 23.75 23.81 23.84 23.91 23.83 

3 2 30.03 30.03 30.16 30.28 30.13 

4 3 39.30 38.82 39.02 39.30 39.11 

5 4 47.50 47.88 47.25 47.37 47.50 

6 5 58.59 58.43 57.18 57.02 57.80 

7 6 65.97 66.54 66.54 66.35 66.35 

8 7 67.73 66.85 67.73 67.73 67.51 

9 8 72.38 72.13 72.13 72.13 72.19 

10 10 87.33 87.02 87.96 87.65 87.49 

Mean Resistivity at ERT-09 is 52.20 Ohm - m. 

 
ERT No. 10 

Sl No. S ( M ) 
Apparent Electrical Resistivity (Ohm-m) 

( N - S ) ( E - W ) ( NE - SW ) (NW-SE) Mean 

1 0.5 22.93 22.98 22.93 22.94 22.94 

2 1 27.14 27.08 27.14 27.11 27.12 

3 2 35.25 35.25 35.25 35.31 35.26 

4 3 47.88 47.40 47.97 47.22 47.62 

5 4 52.02 52.02 52.65 52.02 52.18 

6 5 62.83 62.67 62.52 62.52 62.63 

7 6 72.01 72.19 72.01 71.25 71.86 

8 7 73.45 73.23 73.67 73.23 73.39 

9 8 75.40 76.40 76.15 75.90 75.96 

10 10 92.05 92.99 92.05 94.25 92.83 

Mean Resistivity at ERT-10 is 56.18 Ohm - m. 
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