€

BORE LOG SHEET Centre for Advanced Engineering Bore Tole No.BH-20 (Sh(}(}t 1)
Project: SOIL_BHEL _NTPC-KAHALGAON _ESP AREA Job No.. Soil - 1582
Co—ord: E= 3285.00, S= 1928.48 E.G.L: 33.86 [Unit: Bore Hole Dia. :150 MM.
Type of Boring | Shell & Auger [FIELDTESTINOS [SAMPLES|NOS.|[SAMPLES|NOS|Commenced on : 31.03.2018
Depth of Boring| 35.000 M. SPT 17 | UDS 8 WS Completed on : 02.04.2018
Type of Drilling DCPT DS 20| RCS Water Struck At :0.50 M.
Depth of Drilling VST SCPT Standing Water Table : (0.40 M.
DESCRIPTTION [SYMBOL DEPTH |IN-V A L U E SAMPLE
NO, DEPTH
Filled up soil with sand, rubbish etc. 3 GWT DS1 0.50 M
01—
Medium to stiff brownish grey E Bg% %ggﬁ
clayey silt/ silty clay. ozzté UDS1 | 2.0022.45M
033 N=4 SPT1  |3.00-3.45M
i DS4 3.00-3.45M
13 UDS2 | 4.00-4.45M
05— N=5 SPT2 | 5.00-5.45M
I DS5 5.00-5.45M
o UDS3 | 6.00-6.45M
07 N=9 SPT3  |7.00-7.45M
08 3 DS6 7.00-7.45M
E UDS4 | 8.00-8.45M
09— N=14 SPT4 | 9.00-9.45M
3 DS7 9.00-9.45M
1073 UDS5 [ 10.00-10.45M
113
Very stiff to hard brownish grey 193 N=17 SPTS 11.50-11.95M
clayey silt/ silty clay with traces of = DS8 11.50-11.95M
kankar. 13 UDS6 | 13.00-13.45M
115
. N=18 SPT6  |14.50-14.95M
E DS9 14.50-14.95M
16 UDS7 | 16.00-16.45M
17—
' 3 N=21 SPT7 | 17.50-17.95M
3 DS10 17.50-17.95M
1973 UDS8 [ 19.00-19.45M
20—3
N N =24 SPT8  |20.50-20.95M
2173 DSI1  |20.50-20.95M]
23 N=27 SPT9 | 22.00-22.45M
)3E DS12 22.00-22.45M
L3 [N=30 SPTI0 | 23.50-23.95M
E DS13 | 23.50-23.95M
Contd........... 5
SPT - Standard Penetration Test| VST- Vane Shear Test| DS - Disturbed Sample WS - Water Sample
DCPT - Dynamic Cone Penelration UDS - Undisturbed SCPT-Static Cone Penetration |RCS = Rock Core
Test. Sample Test. Sample
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€

BORE LOG SHEET

Centre for

Advanced Engineering

Bore Hole No.:BH-20 (Sheet 2)

project: SOIL_ BHEL NTPC-KAHALGAON ESP AREA

Job No.: Soil - 1582

Co-ord: = 3285.00, S= 1928.48 E.G.L: 33.86 [Unil: Bore Hole Dia. :150 MM.
Type of Boring | Shell & Auger [FIELDTESTNOS JSAMPLES|NOS.|SAMPLES|NOS|{Commenced on : 31.03.2018
Depth of Boring| 35.000 M. SPT 17 | UDS 8 WS Completed on : 02.04.2018
Type of Drilling DCPT DS 20| RCS Water Struck At :0.50 M.
Depth of Drilling VST SCPT Standing Water Table : (0.40 M.
DESCRIPTTION [SYMBOL DEPTH |IN-V A L U E SAMPLE
NO| DEPTH
Very stiff to hard brownish grey E N=32 SPT11 [25.00-25.45M|
clayey silt/ silty clay with traces of 26—3 DS14 | 25.00-25.45M]
kankar. . E N =36 SPT12 | 26.50-26.95M
E DS15 | 26.50-26.95M]
2 N =40 SPT13 | 28.00-28.45M
o3 DS16 | 28.00-28.45M
30_5 N=43 SPT14 | 29.50-29.95M
I DS17 29.50-29.95M
313 N =45 SPT15 |31.00-31.45M
1o DS18 | 31.00-31.45M|
L3 |N=48 SPTI6 |32.50-32.95M
3 DS19 32.50-32.95M|
1 N =51 SPT17 | 34.55-35.00M
/ o ! DS20 | 34.55-35.00M
Termination Depth 35.000 Mtr. _E /
36—3
:57—§
203
:39—§
103
~11—§
13—5
44—§
45—§
4()—5
47—§
m—E
49—§
SPT - Standard Penetration Test| VST- Vane Shear Test| DS - Disturbed Sample WS - Water Sample

DCPT - Dynamic Cone Penetration

Test.

UDS - Undisturbed

Sample

SCPT-Static Cone Penetration

Test.

RCS - Rock Core

Sample
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€

BORE 1L0G SHERT | (entre for Advanced Engineering pora N BH-22 (Sheel 1)
Project: SOIL BHEL NTPC-KAHALGAON_ESP AREA Job No.. Soil - 1582
Co-ord: E= 2914.40, S= 1939.80 E.G.L: 35.365 [Unit: Bore Hole Dia. :150 MM.
Type of Boring | Shell & Auger FIELDTESTINOS [SAMPLES|NOS.|SAMPLES|NOS|Commenced on : 16.03.2018
Depth of Boring| 35.000 M. SPT 17 | UDS 8 WS Completed on : 17.03.2018
Type of Drilling DCPT DS 20| RCS Water Struck At :1.50 M.
Depth of Drilling VST SCPT Standing Water Table :1.40 M.
DESCRIPTTION [SYMBOL DEPTH |IN-V A L U E % AMPLE
NO| DEPTH
Filled up soil with clayey silt, fly E DS1 0.50 M
ash, coal dust, sand, brick bats etc. 01—5 T DS2 1.00M
Medium to stiff brownish grey o3 — D53 1.5UM
clayey silt/ silty clay. 3 UDSL  12.00-2.45M
"3 N=6 SPT1  |3.00-3.45M
i DS4 3.00-3.45M
13 UDS2 | 4.00-4.45M
053 N=6 SPT2  |5.00-5.45M
i DS5 5.00-5.45M
53 UDS3 | 6.00-6.45M
07— N=§8 SPT3 | 7.00-7.45M
E DS6 7.00-7.45M
"7 UDS4 | 8.00-8.45M
09—3 N=11 SPT4 | 9.00-9.45M
E DS7 9.00-9.45M
1073 UDS5 | 10.00-10.45M
113
Very stiff to hard brownish grey 153 N=T6 SPTS [11.50-11.95M
clayey silt/ silty clay with traces of = DS8 11.50-11.95M
kankar. 1 UDS6 | 13.00-13.45M
14—5
3 N =20 SPT6 | 14.50-14.95M
N DS9 14.50-14.95M
10 UDS7  |16.00-16.45M
173
. 3 N=21 SPT7 17.50-17.95M
i DS10  |17.50-17.95M
19 UDS8  |19.00-19.45M
20—3
3 N =23 SPTS | 20.50-20.95M|
-1 DS11 | 20.50-20.95M
223 N =24 SPT9 | 22.00-22.45M
”E DS12 22.00-22.45M|
3 N =25 SPTI0 | 23.50-23.95M
T DS13 23.50-23.95M
Contd........... 3
SPT - Standard Peneltration Tesl| VST- Vane Shear Test| DS - Disturbed Sample WS - Water Sample
DCPT - Dynamic Cone Penetration | UDS - Undisturbed SCPT-Static Cone Penetration |RCS - Rock Core
Test. Sample Test. ' Sample
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BORE LOG SHEET

Centre for

Advanced Engineering

Bore Hole No.:BH-22 (Sheet 2)

Project: SOIL. BHEL NTPC-KAHALGAON ESP AREA

Job No.: Soil - 1582

Co-ord: E= 2914.40, S= 1939.80 E.G.L: 35.365 [Unil: Bore Hole Dia. : 150 MM.
Type of Boring | Shell & Auger [FIELDTEST|NOS [SAMPLES|NOS.[SAMPLES|NOS|Commenced on :16.03.2018
Depth of Boring| 35.000 M. SPT 17 | UDS 8 WS Completed on : 17.03.2018
Type of Drilling DCPT DS 20| RCS Water Struck At :1.50 M.
Depth of Drilling VST SCPT Standing Water Table : 1.40 M.
DESCRIPTTION [SYMBOL DEPTH |[N-V A L U E SAaMPLE
NO, DEPTH
Very stiff to hard brownish grey E N=27 SPT11 |25.00-25.45M
clayey silt/ silty clay with traces of 263 DS14 25.00-25.45M
kankar. . E N =29 SPTI12 | 26.50-26.95M|
-3 DS15 | 26.50-26.95M
. N =29 SPTI3 | 28.00-28.45M
o3 DS16 | 28.00-28.45M|
L3 N=34 SPT14 | 29.50-29.95M
I DS17 29.50-29.95M]
15 IN=35 SPTIS |31.00-31.45M
o3 DSI18 | 31.00-31.45M
w:; N=36 SPT16 | 32.50-32.95M
T3 DS19 32.50-32.95M
:H—E N =139 SPT17 | 34.55-35.00M|
/ . ! DS20 | 34.55-35.00M
Termination Depth 35.000 Mtr. _E /
36—
37—5
258—§
39-5
40—5
41—§
12—5
4:3—5
11—§
"lb—E
47—5
183
~19—§

SPT - Standard Penetration Test
DCPT - Dynamic Cone Penetration
Test.

VST- Vane Shear Test
UDS - Undisturbed
Sample

N

DS - Disturbed Sample
SCPT-Static Cone Penetration

Test.

WS - Water Sample
RCS - Rock Core

Sample
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L BH-14 BH-22 BH-2
0.0M. —KS— = Filled up soil [#ith clayey silt, fly ash[SaRd, brick bats et
20M o 1.50M 1.50M
6 OM LAYER-I| |[Megdium to stiff brqwnish grey clayey silt/ silty d
10.0M.

11.50M ]
14.0M.
14.50M

18.0M. 17.50N |

AYER-1I Vary stiff to hard brownish grey clayey silt/ silty]
292 M. clay with traces of kankar.
26.0M.
30.0M.
34.0M.

Termination Termination
38.0M. depth 35.000 M. depth 35.000 M. .
TAYER-TT] Very dense yellowish greysi. tyﬁsmql\ﬁ a

- - Termination
42.0M. depth 40.000 M.
46.0M.
50.0M.

BH-9

C.

lay.

1.00M

ermination
depth 40.000 M.

Sub-Soil Profile through BH-14, BH-22, BH-2 & BH-9

11.50V

Sketch No.-SK/BHEL-NTPC-KAHALGAON/

ESP UNIT AREA

1582

02
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0.0M. —Lik—

2.0M.

6.0M.

10.0M

14.0M.

18.0M.

22.0M.

26.0M.

30.0M.

34.0M.

38.0M.

42.0M

es)

=
|

N

1.50M

BH-1 BH-13

Filled up soil[with clayey silt, fly ash

sarj

L.50M

d, brick bats etc.

17.50M

LAYER-II

39.00M

Vary stiff to harg
clay with traces

1.50M

LAYER—I| Mddium to stiff bro

wnish grey clay

11.00M

yC

<

17.00M

39.00M

1 brownish grey cl
of kankar.

ay

Very dense Vellowish grey s‘iff}m.\

.| LAYER-1I]
Termination Termination
depth 40.000 M. depth 40.000 M.

46.0M.

50.0M.

ey silt/ silty

Termination
depth 35.000 M.

Sub-Soil Profile through BH-2, BH-1 & BH-13

silt/ silty clay.

Sketch No.-SK/BHEL-NTPC-KAHALGAON/

ESP UNIT AREA (1582

02

20f5
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. BH-2 BH-4 BH-6 BH-8
0.0M. —=x— Filled up soil with clayey silt, fly ash[5afd, brick bats etg. ]
1.50M O 1.00M
2.0M. 50N
6.0M.
LAYER—-I| Madium to stiff brownish grey clayey] silt/ silty clay
10.0M. 11.00M] |
14.0M.
16.00M
16.00M
18.0M 17.50M
[AYER-TI Vary spff to hard brownish grey clayey silt/ silty
29 OM. clay with traces of kankar.
26.0M
30.0M
34.0M.
38OM 39.00M
Very dense yellowish gre?l’s_iltm ation Termination Termination
42.0M. | LAYER— IH depth 40.000 M. depth 40.000 M. depth 40.000 M.
Termination
depth 40.000 M.
46.0M.
50.0M.
Sub-Soil Profile through BH-2, BH-4, BH-6 & BH-8
Sketch No.-SK/BHEL-NTPC-KAHALGAON/|ESP UNIT AREA (1582|023 of 5
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OOM E.G.L

2.0M.

6.0M.

10.0M.

14.0M.

18.0M.

22.0M.

26.0M.

30.0M.

34.0M.

38.0M.

42.0M.

46.0M.

50.0M.

BH-9 BH-
1 oou[Filled up soil with cldyey]

8 BH-

silt, fly ash, sand

1.50M

LAYER—I| Mddium to stiff broj

11.50M

wnish grey clay

16.00M

AYER—111Vey stiff to hard by

clay with traces pf'l

'1C

~2

ts etc

/CY|

0.50M

19.00M

rownish grey cl
cankar.

ay

- Ly

Termination Termination

depth 40.000 M. depth 40.

Termination

000 M. depth 40.000 M.

py silt/ silty

Sub-Soil Profile through BH-9, BH-8 & BH-7

silt/ silty clay.

Sketch No.-SK/BHEL-NTPC-KAHALGAON/

ESP UNIT AREA

1582

02
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E.G.L
0.0M. —==%<— Filled u

2.0M.

6.0M.

10.0M.

14.0M.

18.0M.

22.0M.

26.0M.

30.0M.

34.0M.

38.0M.

42.0M.

46.0M.

50.0M.

BH-13

BH-20

BH-19

p sqil with clayey silt, firagh, sand brick batsietc.

1.50M

LAYER-I| Mediy|

m fo stiff brownish grey

11.00M

LAYER—T] Verys

clay w

0.50M

0.50M

clayey piltf silty clay.

L4

Termination
depth 35.000 M.

11.50M

tiff to hard browrlish grey clayey
ith| traces of kankar.

Termination
depth 35.000 M.

j72]

TermTII{z;tion
depth 35.000 M

11.50M

11t/ silty

Sub-Soil Profile through BH-13, BH-20 & BH-19

Sketch No.-SK/BHEL-NTPC-KAHALGAON/

ESP UNIT AREA

1582

02
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Existing Ground Level.

“

J

258 258 t
Filled up soil with clayey silt, | ‘
fly ash, sand, brick bats etc.
- N
| !
® |
: : =3.60 T/M2
Soft to medium brownish grey (T) =0°
T4/ < y=1.79 T/M3
clayey silt/ silty clay. v = 0.00285 M2/T
E = 900 T/M2
p=0.3
@ c=10.6 /M2
bz /M3
i i =1.87T
\(ery ‘st1ff to har.d brownish grey clayey L fo 0,001 65 M2/
silt/ silty clay with traces of kankar. E = 1500 T/M2
n=20.3
Foundation Model
Scale :- N.T.S.
Sketch No.-SK/BHEL-NTPC-KAHALGAON/|ESP UNIT AREA |1582|03
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DETERMINATION OF BEARING CAPACITY: -

The Net Ultimate Bearing Capacity is given by:

d... = C.Nc.sc.dc.ic + g.(Ng-1).sqg.dg.ig + 0.5y.B.Ny.sy.dy.iy.W'

[Ref. Clause 5.1.2(a), IS 6403:1981 (2002)

Where,

Nc, Ng and Ny are bearing capacity factors,

sc, sqgq and sy are shape factors,

dc, dg and dy are depth factors,

ic, igq and iy are inclination factors,

C = Cohesion

g = Overburden pressure,

y = Effective density below foundation.

B = Width of foundation,

W' = Water Table Correction Factor.
Size of Footing = 3.00M X 3 .00M
Cohesion,C = 3.60 t/sgm
Density, y = 1.84 t/sgm

Bearing Capacity Factor

For ¢ = 0 degree, the bearing capacity factors are:
Nc = 5.14
Ng = 1.00 LRef: Table-1 of IS: 6403-1981(2002)
Ny = 0.00

Foundation Diamentions
Depth of Foundation= Df = 2.50 M (below EGL)
Width of Foundation= B 3.00 M
Length of Foundation= L 3.00 M

Now g = (y - 1) x Df = 0.84 x 2.5 = 2.1 t/sgm

Shape factors are [ IS:6403 - 1981 ]
sc = 1.30 sq = 1.20 sy = 0.80

Depth factors are [ IS:6403 - 1981 ]
dc = 1.17 dg = 1.00 dy = 1.00

Computed Net Ultimate Bearing Capacity = 28.13 t/sqgm

Using a factor of safety of 2.5, Net Safe Bearing Capacity = 11.25 t/sgm
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SETTLEMENT CALCULATION: -

Depth of Foundation= Df = 2.50 M (below EGL)
Width of Foundation= B = 3.00M
Length of Foundation= L = 3.00 M
Net base Pressure, P = 11.25 t/sgm
w0 g 0 H g u g f;
0 et it S » o 0 g Swi Hu
Q il “w o 0 v 8 D 8 b 0o 8 0 S
0w o g o @ @ 0 ) )
0n 0 & 5 - 2 (4 o g 9 g 9 o o8 e Hog
© To s 0 3 o~ 3] [ L& g § Lo vd & &
4 | From g o T AP e B 0 > n 9 A 9 ] oA 3 o 9
o (M) vl 39 - 3 b [ o it L) = [0) [ P O i)
Y 3 8 Y 5 0 0 o 0 ] oh g Hoph pt]
D 9 g d 3 V) ] s =t a b o 5 o a Y - %
@ g 0 25 0 g 0 ) Hoa O &an 8w
B O ¢ @ ~ 3} o 9 3] 0
Q 3 u g E
(m) (m) (m) (m t/sgm 1t/sgm A sgm/t H mm mm a mm mm
I 2.50 8.50 6.00 3.00 2.81 900 0.3 0.00289 0.951 32.42 48.77 0.701 34.14 66.56

Total Settlement 66.56
Depth Correction Factor 0.77
Rigidity Correction Factor 1.00
Hence, corrected Total Settlement = 51.30
The calculated settlement is beyond the settlement limit of 40mm
Hence, Recommended bearing capacity for 40mm settlement is = 8.77 t/sgm
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Existing Ground Level.

Filled up soil with clayey silt,
fly ash, sand, brick bats etc.

258 258

T

Soft to medium brownish grey
clayey silt/ silty clay.

<0
([

.6 T/M2
719 T/M3

Stiff brownish grey clayey silt/
silty clay.

N=14
c=85T/M2

Very stiff brownish grey

N =
clayey silt/ silty clay. c=

28
15.0 T/M2

Hard brownish grey clayey
silt/ silty clay.

N=34
¢=20.0 T/M2

\ \

Pile Model

Scale :- N.T.S.

Sketch No.-SK/BHEL-NTPC-KAHALGAON/

ESP UNIT AREA

1582

03

20f2
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Ultimate Skin Friction Capacity

Project: Geo-technical investigation pertaining to associated civil works for retrofitting of ESPs for

ESP R & M 4X210 MW (U#1,2,3&4) Kahalgaon STPP, NTPC, Bhagalpur, Bihar.

Location: Kahalgaon STPP, NTPC, Bhagalpur, Bihar.

Layer No:

Soil Description

1

Soft to medium brownish grey clayey silt/ silty clay.

_ = 2
— [s)) < S
(L-Ir_) — (LI-rJ) @ % c g, I
| B s s |2 |Es
2 S =~ C ®© © O
c IS o S o = O < Q
<] o = £33 = ® 8 &
a K o g 3 £ 5 o L, Sz o
o o < 8 2 o | ©E o< 18, <
Z a £ = 8 g5 | 5% £86 |25 O
n (0] 2 > = 8 o B~ - > = =y
o o = =y c = £33 ® X
= o = o & 8 o o n G
3 £ ° ER ° S © L4
0 3 g 3 25 g E 2
= a o 0 5 5
< n
m m m T/m? m?
1 0.600 29.000 2.000 11.000 1 3.6 16.965 61.073
2 0.760 29.000 2.000 11.000 1 3.6 21.488 77.359
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Ultimate Skin Friction Capacity

Project: Geo-technical investigation pertaining to associated civil works for retrofitting of ESPs for

ESP R & M 4X210 MW (U#1,2,3&4) Kahalgaon STPP, NTPC, Bhagalpur, Bihar.

Location: Kahalgaon STPP, NTPC, Bhagalpur, Bihar.

Layer No:

Soil Description

2

Stiff brownish grey clayey silt/ silty clay with traces of kankar.

- = 2
. 5 g 5
S ° © = S 3
2 w £ L 2 - © T J
[ IS ] O N = 0 < Q
5 5 = 29| 25 | ® |83
a 5 = £ 3 & 5 @ 2., c T O
) © £ g 2 - © 2 s< 9 <
= a £ 5 3 S5 S ¢ £0% |2 O
n [} ] > - S o R = > E s
= ha © Qo = — o2 c £ £ 3
S o = S & 8 o o nEF
2 £ ° ERN ® & © 25
o = Y— Q
i | & | §|E |7 § |Ee
E a g = -}
< n
m m m T/m? m’
1 0.600 29.000 11.000 17.000 0.55 8.5 11.310 52.873
2 0.760 29.000 11.000 17.000 0.55 8.5 14.326 66.972
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Ultimate Skin Friction Capacity

Project: Geo-technical investigation pertaining to associated civil works for retrofitting of ESPs for

ESP R & M 4X210 MW (U#1,2,3&4) Kahalgaon STPP, NTPC, Bhagalpur, Bihar.

Location: Kahalgaon STPP, NTPC, Bhagalpur, Bihar.

Layer No:

Soil Description

Very stiff brownish grey clayey silt/ silty clay with traces of kankar.

_ = 2
— = 4=
(LE — (La (L) g E g.. 1]
= D o 2° | = g 3
2 w £ L 2 - © T J
c € ] S o = 0 < =
5 5 = 2% | 22| ® |ss
a 5 = £ 3 & S; 2., c T O
) © £ g 2 - © 2 s< 9 <
=z a £ = 8 25| 5S¢ 28 |2 O
@ B 2 S 5 s | 9 | 22 |E5 ¢
= — © [ “— - o 9o o c e 3
S o = S & 8 o o nEF
2 £ ° ERN ® & © 25
o = Y— Q
i | & | §|E |7 § |Ee
E a g S -}
< N
m m m T/m? m’
1 0.600 29.000 17.000 25.000 0.3 15.0 15.080 67.858
2 0.760 29.000 17.000 25.000 0.3 15.0 19.101 85.954
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Ultimate Skin Friction Capacity

Project: Geo-technical investigation pertaining to associated civil works for retrofitting of ESPs for

ESP R & M 4X210 MW (U#1,2,3&4) Kahalgaon STPP, NTPC, Bhagalpur, Bihar.

Location: Kahalgaon STPP, NTPC, Bhagalpur, Bihar.

Layer No:

Soil Description

Hard brownish grey clayey silt/ silty clay with traces of kankar.

- S 2
= o £S ©
€ D o o = S 3
2 w £ L 2 - © T J
[ IS ] O N = 0 < Q
5 5 | £ | 28| 28 |2 |8
a 5 = £ 3 & 5 @ 2., c T O
) © £ g 2 - © 2 s< 9 <
= a £ 5 3 S5 S ¢ £0% |2 O
n [} ] > - S o R = > E s
= s @© o L o 2 c = £ £ 3T
E= © = S > S o o D g
8 = 5 TN QL o oG
Q. o Y— () (]
T | & | § |8 |E° |8 iz
E a g = -}
< N
m m m T/m® m?
1 0.600 29.000 25.000 29.000 0.28 20.0 7.540 42.223
2 0.760 29.000 25.000 29.000 0.28 20.0 9.550 53.482
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Ultimate End Bearing capacity

Project: Geo-technical investigation pertaining to associated civil works for retrofitting of ESPs for

ESP R & M 4X210 MW (U#1,2,3&4) Kahalgaon STPP, NTPC, Bhagalpur, Bihar.

Location: Kahalgaon STPP, NTPC, Bhagalpur, Bihar.

Layer No:

Soil Description

Hard brownish grey clayey silt/ silty clay with traces of kankar.

3 g g 3

_ bt 0] o > o
) 1 £ = > = g &
g § 2 2 S 2 gL

A & g = = 5 8 > &
o - S Q o © ® > £ o
z o < 2 3 § o o o 5 5§ <
= ) S 5 el 5 © © < © [
@ Qo S > & o T & 2 3
a 3 =2 > S S © 2 o

° < s} () 3 = L =

= a £ & @ 3 g o
A 3 o 2 @ £ 8

] e 5

m m m m T/m? m? T
1 0.600 29.000 25.000 29.000 20.0 0.283 9.000 50.894
2 0.760 29.000 25.000 29.000 20.0 0.454 9.000 81.656
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Horizontal Shear Capacity of Pile

Sample Calculation:-

C Value = 036 Kg/cm?
Pile-Depth of termination wrt FGL = 29.00 m
Cut-off Level of Pile = 200 m

Dia of Pile (D) = 0600 m

fck, for M25 grade of concrete = 25 N/mm?
E, = E.on. = Young's modulas = 25000 MN/m?
Ip (Moment of inertia of the pile cross-section) = (0.00636 m4
Neglecting the effect of steel we get E 1, = 159 MN.m?
1, = Modulas of Subgrade Reaction = 1400 MN/m’
From Reese and Matlock (1956) for fixed head pile deflection p, is given as
P, = (Ap-0.93Bp) X [(Qu x T°)/E L] .cvevvennnnn (A)

Where, p, is deflection

Ap and Bp are co-efficients given by Matlock and Reese for different Z values

Z=(z/T) oot (B)
z = depth of pile top
Tis givenas T = (E,L,/ qh)l/ PR (O

Qy, = Horizontal Force at depth z

Therefore, T = 2577 m, From equation (C)
For cut-off length of pile of 2M, z = 2000 m
Therefore, z/T = 0.7762 From equation (B)
So, For Z = 0.7762 we get, from the table proposed by Matlock and Reese
Ap =1.249
Bp = 0.564

From equation A, we get Qh = (p, x Ep.Ip)/ [(AP-0.93BP)*T3]
For an allowable deflection of 5mm we get allowable horizontal capacity as
Qh = 0.064147432 MN
= 6.55 T
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Recommended Pile Capacity

che

Project: Geo-technical investigation pertaining to associated civil works for retrofitting of ESPs for ESP R & M 4X210 MW (U#1,2,3&4) Kahalgaon STPP, NTPC,

Bhagalpur, Bihar.

Location: Kahalgaon STPP, NTPC, Bhagalpur, Bihar.

£ £ £

€ > > >

2 - o~ ™ < > 5 5 5
5 o) o o o S g g g
= > > > > © © © o ©
@ o] o) o) o) o S (S O [S)
[a] £ c by o c
- £ S S S S = — o 9% o5 2 ®n
2 8 53 £ £ £ 2 3 8 2 o il e E g
= o bty c c c c ni] (@) g o o 8 o = - €
» © 5 S S S S 5 [ w ) S E S 39
T £ B B B B S k) £ 3 £ £t
Q E E E E g o © @ o O
2 £ £ £ £ s | ¢ £ ET

o o o o o < S S S

o [0] [0] (0]

x x x

m m T T T T T T T T T T
1 0.600 29.000 | 61.073 | 52.873 | 67.858 | 42.223 | 50.894 | 274.921 2.5 109.968 109 45 6.55
2 0.760 29.000 | 77.359 | 66.972 | 85.954 | 53.482 | 81.656 | 365.424 2.5 146.170 146 57 8.88
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CHIMNEY AREA
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Total four (4) boreholes were sunk in this area, viz borehole marked BH-
10, BH-11, BH-12 & BH-21. From the general sub soil profile it has been
observed that the top soil is filled up followed by the first layer (i.e. Layer-I)
consisting soft brownish grey clayey silt/ silty clay. The second layer (i.e.
Layer-II) is medium to stiff brownish grey clayey silt/ silty clay with traces
of kankar. The third layer (i.e. Layer-III) is very stiff to hard brownish grey
clayey silt/ silty clay with traces of kankar and continues up to the explored
depth.

Discussion and Recommendation:

From the general profile of the subsoil it has been observed that the
maximum thickness of top layer is 18.5m and minimum thickness is
10.00m. For lightly to medium loaded structures, shallow foundation has
been proposed to rest in layer-I i.e. medium to stiff brownish grey clayey
silt/ silty clay. Table-2A may be referred for adopting safe bearing capacity.

Table 2A
Recommended Bearing Capacity from Shear and Settlement Criteria
Depth of Net Allowable Bearing Pressure (T/Sqm)
Foundation | Isolated / Strip for a permissible settlement of 40 | Rafts (width > & =
below NGL mm 6m) for a
(Mtr) width upto 3.0m width >3 & < 6m permissible
settlement of 75mm
2.50 6.00 4.00 5.00
3.00 8.00 4.00 6.00
4.00 8.00 5.00 6.00
5.00 8.00 5.00 6.00
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Pile foundation has also been recommended for foundation system of
heavily loaded structures. Pile capacities in compression, pull-out and
horizontal shear for different diameter of pile are indicated in the Table-2B.
It is further recommended to check the Settlement of the pile groups during
design of structure and carry out initial pile load test for load under
compression, pull-out and horizontal shear, in order to confirm the
recommended pile capacities and to take corrective measures, if required.

Table-2B
Recommended Pile Capacity
- o oy |8
2 _ o | &0 |& ¢
o o g 3E£8| g5 |g=t
- (@] () n O
<ZD © < = 2 "g 3 2 DC_ e 3
= a) 5 = O g5 2 |2 c <
® s 2 S ESZ Ex |ESH
o — 'S Q05| g |g©
T (&] O Qo o ®©
g ¢ |83 83
= 3}
Mtr Mtr. Mtr. T T T
0.600 | 29.000 2.000 | 105 29 5.62
0.760 | 29.000 2.000 | 141 37 7.87

Recommended pile capacity in pull-out for 600mm dia pile has been
restricted up to 20T as per the technical specification.
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BORE LOG SHEET Centre for Advanced Engineering Bore Tole No. BH-10 (Shee’[ l)
Project: SOIL BHEL NTPC-KAHALGAON_ESP AREA Tob No.: Soil - 1582
Co-ord: E= 3053.00, S= 2014.80 E.G.L: 33.85 [Unit: Bore Hole Dia. :150 MM.
Type of Boring | Shell & Auger |FIELDTESTNOS |SAMPLES|NOS.|SAMPLES|NOS|Commenced on : 21.03.2018
Depth of Boring| 40.000 M. SPT 21| UDS 8 | WS Compleled on : 23.03.2018
Type of Drilling DCPT DS 241 RCS Water Struck At :0.90 M.
Depth of Drilling VST SCPT Standing Water Table : (.83 M.
DESCRTIPTTION SYMBOL DEPTH |[N-V A L U E b AMPLE
NO| DEPTH
Filled up soil with clayey silt, sand, E T DS1 0.50 M
brick bats etc. E — DS OUNT
Soft brownish grey clayey silt/ silt NE DS3 1.50M
ola Sy ey Y " UDSI | 2.00-2.45M
y. =
93 N=3 SPT1 | 3.00-3.45M
nE DS4 3.00-3.45M
013 UDS2 | 4.00-4.45M
hfed‘um. ltt‘; S.tlltff bfown‘.stﬁ tgrey . 05— N=4 SPT2 | 5.00-5.45M
clayey silt/ silty clay with traces o & DS5 5.00-5.45M
kankar. 06— UDS3 | 6.00-6.45M
07—5 N=35 SPT3 7.00-7.45M
3 DS6 7.00-7.45M
" UDS4 | 8.00-8.45M
09— N=6 SPT4 | 9.00-9.45M
3 DS7 9.00-9.45M
1073 UDS5 [ 10.00-10.45M
113
. N=10 SPT5 | 11.50-11.95M
E DS8 11.50-11.95M
193 UDS6 | 13.00-13.45M
Very stiff to hard brownish grey - _é
ilt/ si i E N=18 SPT6 14.50-14.95M
clayey silt/ silty clay with traces of 15— DS9 14.50-14.95M
kankar. e
1073 UDS7 | 16.00-16.45M
17—3
. E N =26 SPT7 17.50-17.95M
E DS10  |17.50-17.95M
193 UDS8 | 19.00-19.45M
20—3
T N=32 SPT8 | 20.50-20.95M|
=1 DS11 | 20.50-20.95M
3 N =38 SPT9 | 22.00-22.45M
)%E DS12 22.00-22.45M
L N =41 SPTI0 | 23.50-23.95M|
T DS13 23.50-23.95M
Contd........... E
SPT - Standard Penetration Test| VST- Vane Shear Test| DS - Disturbed Sample WS - Water Sample
DCPT - Dynamic Cone Penetration | UDS - Undisturbed SCPT-Static Cone Penetration |RCS - Rock Core
Test. Sample Test. ' Samplé

D CAA of OO
rmayc a5 Ul'uou
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Centre for

Advanced Engineering

BORE LOG SHEET Bore Hole No.:BH-10 (Sheet 2)
Project: SOIL BHEL, NTPC-KAHALGAON ESP AREA Job No: Soil - 1582
Co-ord: E= 3053.00, S= 2014.80 E.G.L: 33.85 |Unil: Bore Hole Dia. :150 MM.
Type of Boring | Shell & Auger [FIELDTEST|NOS [SAMPLES|NOS.|[SAMPLES|NOS|Commenced on : 21.03.2018
Depth of Boring| 40.000 M. SPT 21| UDS 8 WS Completed on : 23.03.2018
Type of Drilling DCPT DS 24| RCS Water Struck At :0.90 M.
Depth of Drilling VST SCPT Standing Water Table : 0.83 M.
DESCRIPTTION SYMBOL DEPTH |N-V A L U E \ AMPLE
NO. DEPTH
Very stiff to hard brownish grey E N=44 SPT11 |25.00-25.45M
clayey silt/ silty clay with traces of 26—3 DS14 | 25.00-25.45M
kankar. N E N =44 SPT12 | 26.50-26.95M
"3 DS15 | 26.50-26.95M]
3 N =46 SPTI3 | 28.00-28.45M
o DS16 | 28.00-28.45M|
20 _E N =49 SPT14 | 29.50-29.95M
I DS17 | 29.50-29.95M|
13 IN=50 SPTI5 |31.00-31.45M
o3 DSI18 | 31.00-31.45M
~;~;:§ N=53 SPT16 |32.50-32.95M
T3 DS19 32.50-32.95M
:34—5 N =55 SPT17 | 34.00-34.95M
;;5E DS20 34.00-34.95M|
4 |N=60 SPTIS | 35.50-35.95M
363 DS21 | 35.50-35.95M|
5 IN=63 SPTI9 | 37.00-37.45M
" 3 DS22 | 37.00-37.45M
4 IN=66 SPT20 | 38.50-38.95M
973 DS23 | 38.50-38.95M|
/ 3 N =70 SPT21 | 39.55-40.00M
Termination Depth 40.000 Mitr. E / DS24 | 39.55-40.00M
41—
12 E
133
1 ,rl_E
lb‘—E
~17—§
183
19 E

SPT - Standard Penetration Test
DCPT - Dynamic Cone Penetration
Test.

VST- Vane Shear Test
UDS - Undisturbed

Sample

DS - Disturbed Sample
SCPT-Static Cone Penetration

Test.

WS - Water Sample

RCS - Rock Core
Sample
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BORE LOG SHEET

Cenltre for

Advanced Engineering

Bore Hole No..BH-11 (Sheet 1)

rroject: SOIL. BHEL NTPC-KAHALGAON_ ESP AREA

Job No.:

Soil - 1582

Co-ord: E= 3129.00, S= 1995.70 E.G.L.: 3341 |Unil: Bore Hole Dia. : 150 MM.
Type of Boring | Shell & Auger FIELDTESTINOS |[SAMPLES|NOS.[SAMPLES|NOS]Commenced on : 24.03.2018
Depth of Boring| 40.000 M. SPT 21| UDS 8 WS Completed on : 25.03.2018
Type of Drilling DCPT DS 241 RCS Water Struck At :(0.85 M.
Depth of Drilling VST SCPT Standing Water Table : (.78 M.
DESCRIPTTION [SYMBOL DEPTH |IN-V A L U E SAMPLE
NO. DEPTH
Filled up soil with clayey silt, sand, E AT DSI1 0.50 M
stone pieces etc. 01_2 — DS2 LOOM
Soft brownish grey clayey silt/ silt 53 DS3 [.50M
clay. SIEY e Y %3 UDS1 | 2.00-2.45M
03 N=3 SPT1  |3.00-3.45M
N DS4 3.00-3.45M
Medium to stiff brownish grey N UDS2 | 4.00-4.45M
clayey silt/ silty clay. 05—5 N=6 SPT2 5.00-5.45M
N DS5 5.00-5.45M
03 UDS3 | 6.00-6.45M
073 N=7 SPT3 | 7.00-7.45M
N DS6 7.00-7.45M
03 UDS4 | 8.00-8.45M
(’”—E N=9 SPT4 | 9.00-9.45M
NE DS7 9.00-9.45M
1073 UDS5 | 10.00-10.45M
113
L3 N=12 SPT5  |11.50-11.95M
E DS8 11.50-11.95M
13 UDS6 | 13.00-13.45M
113
. N=15 SPT6 | 14.50-14.95M
N DS9 14.50-14.95M
16 UDS7 | 16.00-16.45M
175
Very stiff to hard brownish grey L N=16 SPT7/ I7.50-T7.95M
clayey silt/ silty clay with traces of 3 DS10 17.50-17.95M
kankar. 73 UDS8 | 19.00-19.45M
20—
L N=18 SPT8 | 20.50-20.95M|
#173 DSI1  [20.50-20.95M
3 N=22 SPT9  |22.00-22.45M
,,3E DS12 22.00-22.45M
L3 N =25 SPT10 |23.50-23.95M
N DS13 | 23.50-23.95M
Contd........... 3

SPT - Standard Penetration Test
DCPT - Dynamic Cone Penetration
Test.

VST- Vane Shear
UDS - Undistur bed

Sample

Test

Test.

DS - Disturbed Sample
SCPT-Static Cone Penetration

WS - Water Sample
RCS - Rock Core

Sample
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Cenltre for

Advanced Engineering

BORE LOG SHEET Bore Hole No..BH-11 (Sheet 2)
iroject: SOIL BHEL NTPC-KAHALGAON_ESP AREA Job No.: Soil - 1582
Co-ord: E= 3129.00, S= 1995.70 E.G.L: 33.41 |Unit: Bore Hole Dia. : 150 MM.
Type of Boring | Shell & Auger FIELDTESTINOS [SAMPLES|NOS.[SAMPLES|NOS{Commenced on : 24.03.2018
Depth of Boring| 40.000 M. SPT 211 UDS 8 WS Completed on : 25.03.2018
Type of Drilling DCPT DS 24| RCS Water Struck At :0.85 M.
Depth of Drilling VST SCPT Standing Water Table : (.78 M.
DESCRIPTTION [SYMBOL DEPTH |IN-V A L U E SaMPLE
NO. DEPTH
Very stiff to hard brownish grey E N=28 SPT11 | 25.00-25.45M]
clayey silt/ silty clay with traces of 263 DS14 25.00-25.45M
kankar. 3 N=31 SPTI12 | 26.50-26.95M|
N DS15 | 26.50-26.95M
3 IN=34 SPT13 |28.00-28.45M
. DS16 | 28.00-28.45M
. N =38 SPT14 |29.50-29.95M
T3 DS17 29.50-29.95M
317 N =41 SPT15 | 31.00-31.45M
:}7,)E DS18 31.00-31.45M
L3 N=43 SPTI6 | 32.50-32.95M
3 DS19 32.50-32.95M
313 N =47 SPT17 | 34.00-34.95M
. DS20 | 34.00-34.95M|
5 |N=w SPTIS | 35.50-35.95M
363 DS21 | 35.50-35.95M
373 N =48 SPT19 | 37.00-37.45M
- E DS22 37.00-37.45M
3 N=52 SPT20 | 38.50-38.95M
39— DS23 38.50-38.95M
/ N N =55 SPT21 | 39.55-40.00M|
Termination Depth 40.000 Mitr. E / DS24 |39.55-40.00M
11—
43—5
,1,1_5
4s—§
us—E
173
m—E
SPT - Standard Penetration Test| VST- Vane Shear Test| DS - Disturbed Sample WS - Water Sample

DCPT - Dynamic Cone Penetration
Test.

UDS - Undisturbed

Sample

SCPT-Static Cone Penetration

Test.

RCS - Rock Core

Sample
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BORE LOG SHERT | (entre for Advanced Engineering g om0 BH-12 (Sheet 1)
Project. SOIL BHEL_NTPC-KAHALGAON ESP AREA Job No Soil - 1582
Co-ord: E= 3286.00, S= 1974.20 E.G.L: 33.86 |Unit: Bore Hole Dia. : 150 MM.
Type of Boring | Shell & Auger [FIELDTESTNOS [SAMPLES|NOS.|SAMPLES|NOS|Commenced on : 29.03.2018
Depth of Boring| 40.000 M. SPT 21| UDS 8 WS Completed on : 31.03.2018
Type of Drilling DCPT DS 241 RCS Water Struck At :0.50 M.
Depth of Drilling VST SCPT Standing Water Table : 0.40 M.
DESCRIPTION |SYMBOL| DEPTH [N-V A L U E SAMPLE
NO, DEPTH
Filled up soil with clayey silt, sand, ERAIA) DSI 0.50 M
stone pieces, brickbats etc. 0 1—§ - DS2 1.00M
Soft brownish grey clayey silt/ sil LS DS3 1.50M
ola SreY S v " UDS! | 2.00-2.45M
y. 3
93 N=3 SPT1 | 3.00-3.45M
W DS4 | 3.00-3.45M
Medium to stiff brownish grey _E UDbSZ 14.00-4.45M
clayey silt/ silty clay. 05—3 N=6 SPT?2 5.00-5.45M
E DS5  |5.00-5.45M
573 UDS3 | 6.00-6.45M
07—5 N=8 SPT3 7.00-7.45M
3 DS6 7.00-7.45M
003 UDS4 | 8.00-8.45M
09— N=11 SPT4 | 9.00-9.45M
3 DS7 9.00-9.45M
1073 UDS5 | 10.00-10.45M
113
1 N=13 SPT5 | 11.50-11.95M
“E DS8 11.50-11.95M
13 UDS6 | 13.00-13.45M
1'1—5
Very stiff to hard brownish grey |53 N=1s SPT6 [ 14.50-14.95M
; ; ; N DS9 14.50-14.95M
clayey silt/ silty clay with traces of =
kankar. 1673 UDS7 | 16.00-16.45M
17—3
L N =20 SPT7 | 17.50-17.95M
I DSI0 |17.50-17.95M
193 UDS8 | 19.00-19.45M
20—3
N N=22 SPT8 | 20.50-20.95M|
=173 DSI11  |20.50-20.95M]
2 N =26 SPT9 | 22.00-22.45M|
-):aE DS12 22.00-22.45M
L3 IN=28 SPTI0 | 23.50-23.95M
T3 DS13 | 23.50-23.95M
Contd........... =

SPT - Standard Penetration Test
DCPT - Dynamic Cone Penetration
Test.

Sample

VST- Vane Shear
UDS - Undisturbed

Test

DS - Disturbed Sample
SCPT-Static Cone Penetration

Test.

WS - Water Sample

RCS - Rock Core
Sample
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