
Table No. A1

Location: WATER TABLE (m) : Job No. 

Village Road
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0.50 99.500 DS1 0 33 64 3
(1.50m)

15 1.50 98.500 SPT1

2.50 97.500 UDS1 0 29 65 6 24 18 6 2.66 1.69 1.55 9.3 UUT 0.50 10

12 3.00 97.000 SPT2

16 4.50 95.500 SPT3

5.50 94.500 UDS2 0 93 7 0 N P - 2.62 1.73 1.58 9.5 DST 0.00 31

18 6.00 94.000 SPT4

17 7.50 92.500 SPT5

8.50 91.500 UDS3

20 9.00 91.000 SPT6 0 89 11 0 N P -

39 10.50 89.500 SPT7 1.65* DST 0 33

11.50 88.500 UDS4

44 12.00 88.000 SPT8 0 93 7 0 N P - 2.60

41 13.50 86.500 SPT9

14.50 85.500 UDS5

34 15.00 85.000 SPT10 0 92 8 0 N P -

Light Gray Sandy Silt 

(15.00m)

Light Gray Sandy Silt (ML)

(ML-CL)

(3.00m)
Light Gray Fine Sand (SP-SM)
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Triaxial Test
201414

Grain  Size Analysis Atterberg Limits
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SOIL DESCRIPTION

Chainage (Km): Reduced Level: Date of Completion:

0.650 100.0m assumed 8.00 15.00 04-03-2015

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
04-03-2015
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Table No. A1a

Location: WATER TABLE (m) : Job No. 

MAJOR BRIDGE

G
ra

ve
l %

S
an

d 
%

S
ilt

 %

C
la

y 
%

Li
qu

id
 %

P
la

st
ic

 %

P
la

st
ic

ity
 I

nd
ex

 
% T

yp
e 

of
 T

es
t

C
oh

es
io

n 
In

te
rc

ep
t 

K
g/

cm
2

A
ng

le
 o

f 
In

te
rn

al
 

F
ric

tio
n

0.50 204.140 DS1 0 33 61 6

6 1.50 203.140 SPT1

2.50 202.140 UDS1 0 31 63 6 24 18 6 2.66 1.69 1.52 11.2 UUT 0.45 12

11 3.00 201.640 SPT2

7 4.50 200.140 SPT3

5.50 199.140 UDS2 0 33 59 8 26 20 6 2.67 1.74 1.52 14.2 UUT 0.50 10

5 6.00 198.640 SPT4

14 7.50 197.140 SPT5

8.50 196.140 UDS3

21 9.00 195.640 SPT6 0 86 14 0 N P -

22 10.50 194.140 SPT7 1.63* DST 0 32

11.50 193.140 UDS4

28 12.00 192.640 SPT8 0 92 8 0 N P -

31 13.50 191.140 SPT9

14.50 190.140 UDS5

37 15.00 189.640 SPT10 0 93 7 0 N P -

44 16.50 188.140 SPT11 Light Gray Clayey Silt (CL) 33 21 12

17.50 187.14 UDS6 5 12 70 13 2.68 1.99 1.68 18.7

46 18.00 186.64 SPT12

Contd. On Table No. A1b

(16.50m)

(10.50m)
Light Gray Fine Sand (SP-SM)

(7.50m)
Light Gray Silty Fine Sand (SM)

Light Gray Sandy Silt (ML-CL)
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Triaxial Test
201414

Grain  Size Analysis Atterberg Limits
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SOIL DESCRIPTION

Chainage (Km): Reduced Level: Date of Completion:

1+172 204.640 7.00 30.00 28-02-2015

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
27-02-2015������
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Table No. A1b

Location: WATER TABLE (m) : Job No. 

MAJOR BRIDGE
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35 19.50 185.140 SPT13

20.50 184.140 UDS7 4 11 73 12 33 22 11 1.99 1.7 18.5 UUT 1.40 10

61 21.00 183.640 SPT14

62 22.50 182.140 SPT15 0 56 34 0 N P -

23.50 181.140 UDS8

63 24.00 180.640 SPT16

64 25.50 179.140 SPT17 0 80 20 0 N P -

26.50 178.140 UDS9

63 27.00 177.640 SPT18 2.64 1.70* DST 0.00 34

68 28.50 176.140 SPT19

29.50 175.140 UDS10

61 30.00 174.640 SPT20 0 84 16 0 N P -

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
27-02-2015

Chainage (Km): Reduced Level: Date of Completion:

1+172 204.640 7.00 30.00 28-02-2015 201414
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SOIL DESCRIPTION

Grain  Size Analysis Atterberg Limits
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Triaxial Test

Light Gray Clayey Silt (CL)

(21.00m)
Light Gray Silty Fine Sand (SM)

(30.00m)
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Table No. A2a

Location: WATER TABLE (m) : Job No. 

MAJOR BRIDGE
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0.50 204.140 DS1 0 33 61 6

13 1.50 203.140 SPT1

2.50 202.140 UDS1 0 31 63 6 24 18 6 2.66 1.69 1.52 11.2 UUT 0.45 12

18 3.00 201.640 SPT2

16 4.50 200.140 SPT3

5.50 199.140 UDS2 0 33 59 8 26 20 6 2.67 1.74 1.52 14.2 UUT 0.50 10

8 6.00 198.640 SPT4

18 7.50 197.140 SPT5

8.50 196.140 UDS3

21 9.00 195.640 SPT6 0 86 14 0 N P -

19 10.50 194.140 SPT7 1.63* DST 0 32

11.50 193.140 UDS4

19 12.00 192.640 SPT8 0 92 8 0 N P -

30 13.50 191.140 SPT9

14.50 190.140 UDS5

35 15.00 189.640 SPT10 0 93 7 0 N P -

36 16.50 188.140 SPT11 33 21 12

17.50 187.14 UDS6 5 12 70 13 2.68 1.99 1.68 18.7
(18.00m)

36 18.00 186.64 SPT12 Light Gray Clayey Silt (CL)

Contd. On Table No. A2b

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  2 Termination 
Depth (m)

Date of Start:
24-02-2015

Chainage (Km): Reduced Level: Date of Completion:

1+172 204.640 9.50 30.00 25-02-2015 201414
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SOIL DESCRIPTION

Grain  Size Analysis Atterberg Limits
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Triaxial Test

Light Gray Sandy Silt (ML-CL)

(4.50m)
Light Gray Fine Sand (SP-SM)

(13.50m)
Light Gray Fine Sand (SP)
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Table No. A2b

Location: WATER TABLE (m) : Job No. 

MAJOR BRIDGE
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34 19.50 185.140 SPT13

20.50 184.140 UDS7 4 11 73 12 33 22 11 1.99 1.7 18.5 UUT 1.40 10

41 21.00 183.640 SPT14

35 22.50 182.140 SPT15 0 56 34 0 N P -

23.50 181.140 UDS8

46 24.00 180.640 SPT16

53 25.50 179.140 SPT17 0 80 20 0 N P -

26.50 178.140 UDS9

54 27.00 177.640 SPT18 2.64 1.70* DST 0.00 34

60 28.50 176.140 SPT19

29.50 175.140 UDS10

54 30.00 174.640 SPT20 0 84 16 0 N P -

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  2 Termination 
Depth (m)

Date of Start:
24-02-2015

Chainage (Km): Reduced Level: Date of Completion:

1+172 204.640 9.50 30.00 25-02-2015 201414
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SOIL DESCRIPTION

Triaxial Test

Light Gray Clayey Silt (CL)

Grain  Size Analysis Atterberg Limits
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(24.00m)
Light Gray Fine Sand (SP-SM)

(30.00m)

������

141



Table No. B1a

Location: WATER TABLE (m) : Job No. 

MAJOR BRIDGE
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F
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n

0.50 207.253 DS1
(1.50m)

29 1.50 206.253 SPT1 26 20 6

2.50 205.253 UDS1 0 17 77 6 2.66 1.70 1.55 9.6 UUT 0.40 10

15 3.00 204.753 SPT2

20 4.50 203.253 SPT3

5.50 202.253 UDS2 0 29 66 5 24 18 6 1.75 1.59 10.20

24 6.00 201.753 SPT4

23 7.50 200.253 SPT5

8.50 199.253 UDS3 0 82 18 0 N P - 2.63 1.79 1.62 10.6 DST 0.00 32

31 9.00 198.753 SPT6

35 10.50 197.253 SPT7

11.50 196.253 UDS4

37 12.00 195.753 SPT8

41 13.50 194.253 SPT9 6 55 39 0 N P -

14.50 193.253 UDS5

43 15.00 192.753 SPT10

48 16.50 191.253 SPT11 0 70 30 0 N P -

17.50 190.25 UDS6
(18.00m)

51 18.00 189.75 SPT12 Light Gray Fine Sand (SP-SM) 0 90 10 0 N P -

Contd. On Table No. B1b

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
13-02-2015

Chainage (Km): Reduced Level: Date of Completion:

2+109 207.753 13.00 30.00 15-02-2015
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Triaxial Test
201414

Grain  Size Analysis Atterberg Limits
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Light Gray Silty Fine Sand (SM)

Light Brown Sandy Silt (ML-CL)
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Table No. B1b

Location: WATER TABLE (m) : Job No. 

MAJOR BRIDGE
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52 19.50 188.253 SPT13 2.62 1.66* DST 0.0 34

20.50 187.253 UDS7

52 21.00 186.753 SPT14

61 22.50 185.253 SPT15 0 91 9 0 N P -

23.50 184.253 UDS8

26 24.00 183.753 SPT16 25 19 6

31 25.50 182.253 SPT17

26.50 181.253 UDS9 0 37 57 6 2.65 1.99 1.68 18.2 UUT 1.30 11

37 27.00 180.753 SPT18

51 28.50 179.253 SPT19

29.50 178.253 UDS10 0 32 68 6 24 19 5
(30.00m)

53 30.00 177.753 SPT20 0 85 15 0 N P -Light Brown Silty Fine Sand (SM)

(24.00m)
Light Brown Sandy Silt (ML-CL)
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Light Gray Fine Sand (SP-SM)
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SOIL DESCRIPTION

Grain  Size Analysis Atterberg Limits

S
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Chainage (Km): Reduced Level: Date of Completion:

2+109 207.753 13.00 30.00 15-02-2015

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
13-02-2015
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Table No. B2a

Location: WATER TABLE (m) : Job No. 

MAJOR BRIDGE
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F
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0.50 207.253 DS1 0 39 58 3

22 1.50 206.253 SPT1

2.50 205.253 UDS1 0 37 60 3 N P - 2.65 1.69 1.56 8.6 DST 0.00 29

20 3.00 204.753 SPT2

26 4.50 203.253 SPT3

5.50 202.253 UDS2 0 69 31 3 N P - 1.73 1.58 9.7 DST 0.00 30

21 6.00 201.753 SPT4

25 7.50 200.253 SPT5

8.50 199.253 UDS3 0 88 12 0 N P - 2.63 1.79 1.62 10.3 DST 0.00 32

31 9.00 198.753 SPT6

30 10.50 197.253 SPT7
(11.50m)

11.50 196.253 UDS4

22 12.00 195.753 SPT8 0 55 45 0 N P -

25 13.50 194.253 SPT9 2.64 1.65* DST 0 32

14.50 193.253 UDS5

29 15.00 192.753 SPT10

31 16.50 191.253 SPT11 0 67 33 0 N P -

17.50 190.25 UDS6
(18.00m)

28 18.00 189.75 SPT12 Light Gray Fine Sand (SP-SM)

Contd. On Table No. B2b

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  2 Termination 
Depth (m)

Date of Start:
17-02-2015

Chainage (Km): Reduced Level: Date of Completion:

2+109 207.753 12.50 30.00 18-02-2015 201414
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SOIL DESCRIPTION

Grain  Size Analysis Atterberg Limits
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Triaxial Test

Light Brown Sandy Silt (ML)

(4.50m)
Light Gray Silty Fine Sand (SM)

(7.50m)
Light Gray Fine Sand (SP-SM)

Light Gray Silty Fine Sand (SM)
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Table No. B2b

Location: WATER TABLE (m) : Job No. 

MAJOR BRIDGE
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29 19.50 188.253 SPT13 0 92 8 0 N P -

20.50 187.253 UDS7

32 21.00 186.753 SPT14

23 22.50 185.253 SPT15 26 20 6

23.50 184.253 UDS8 6 17 71 6 2.66 1.98 1.67 18.5

21 24.00 183.753 SPT16

32 25.50 182.253 SPT17

26.50 181.253 UDS9 0 40 54 6 24 19 5 1.99 1.68 18.2 UUT 1.30 12

39 27.00 180.753 SPT18

57 28.50 179.253 SPT19 1.68* DST 0.00 34

29.50 178.253 UDS10

58 30.00 177.753 SPT20 0 93 7 0 N P -

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  2 Termination 
Depth (m)

Date of Start:
17-02-2015

Chainage (Km): Reduced Level: Date of Completion:

2+109 207.753 12.50 30.00 18-02-2015 201414

D
ry

 D
en

si
ty

 g
m

s/
cm

3

M
oi

st
ur

e 
C

on
te

nt
 %

N
-V

al
ue

D
ep

th
 (

m
)

R
ed

uc
ed

  
Le

ve
l (

m
)

S
am

pl
e 

N
o.

S
ym

bo
l

SOIL DESCRIPTION

Triaxial Test

Light Gray Fine Sand (SP-SM)

(21.00m)
Light Brown Sandy Silt (ML-CL)

Grain  Size Analysis Atterberg Limits
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(28.50m)
Light gray Fine Sand (SP-SM)

(30.00m)
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S
Table No. C1a

WATER TABLE (m) : Job No. 
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0.50 206.166 DS1 0 38 57 5

16 1.50 205.166 SPT1 26 20 6

2.50 204.166 UDS1 1 12 81 6 2.66 1.71 1.55 10.5 UUT 0.40 10

27 3.00 203.666 SPT2

23 4.50 202.166 SPT3

5.50 201.166 UDS2 0 18 79 3 22 18 4 2.64 1.74 1.58 10.2 DST 0.00 30

17 6.00 200.666 SPT4

27 7.50 199.166 SPT5 0 88 12 0 N P -

8.50 198.166 UDS3

31 9.00 197.666 SPT6

35 10.50 196.166 SPT7 0 89 11 0 N P -

11.50 195.166 UDS4

38 12.00 194.666 SPT8 2.62 1.65* DST 0.00 33

35 13.50 193.166 SPT9

14.50 192.166 UDS5

37 15.00 191.666 SPT10

32 16.50 190.166 SPT11 0 90 10 0 N P -

17.50 189.17 UDS6

31 18.00 188.67 SPT12

Contd. On Table No. C1bS

(7.50m)
Light Gray Fine Sand (SP-SM)

(5.50m)
Light Brown Sandy Silt (ML)

Light Brown Sandy Silt (ML-CL)
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Triaxial Test
201414
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SOIL DESCRIPTION

Reduced Level: Date of Completion:
206.666 11.50 30.00 19-02-2015

Chainage (Km): 

Project :Geotechnical Investigation for Hapur - Merut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
18-02-2015BHOOMI

1146



Table No. C1b

WATER TABLE (m) : Job No. 
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35 19.50 187.166 SPT13

20.50 186.166 UDS7

33 21.00 185.666 SPT14 0 89 11 0 N P -

28 22.50 184.166 SPT15 34 23 11

23.50 183.166 UDS8 0 9 77 14 2.68 2.00 1.67 19.5

33 24.00 182.666 SPT16

29 25.50 181.166 SPT17

26.50 180.166 UDS9 0 8 79 13 35.0 23.0 12.0 2.01 1.69 19.2 UUT 1.40 9

45 27.00 179.666 SPT18

51 28.50 178.166 SPT19 0 85 15 0 N P -

29.50 177.166 UDS10

59 30.00 176.666 SPT20

Project :Geotechnical Investigation for Hapur - Merut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
18-02-2015

Reduced Level: Date of Completion:
206.666 11.50 30.00 19-02-2015

Chainage (Km): 
2+306 201414

N
-V

al
ue

D
ep

th
 (m

)

R
ed

uc
ed

  L
ev

el
 (m

)

S
am

pl
e 

N
o.

S
ym

bo
l

SOIL DESCRIPTION

Grain  Size Analysis Atterberg Limits
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Triaxial Test

Light Gray Fine Sand (SP-SM)

(22.50m)
Light Gray Clayey Silt (CL)

(27.00m)
Light Brown Silty Fine Sand (SM)

(30.00m)

BHOOMI
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Table No. C2a

WATER TABLE (m) : Job No. 
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0.50 206.166 DS1

20 1.50 205.166 SPT1

2.50 204.166 UDS1 0 23 71 6 26 20 6 2.66 1.71 1.56 9.6 UUT 0.40 10

14 3.00 203.666 SPT2

17 4.50 202.166 SPT3

5.50 201.166 UDS2 0 21 76 3 23 19 4 1.75 1.58 10.5

16 6.00 200.666 SPT4

20 7.50 199.166 SPT5

8.50 198.166 UDS3 0 38 59 3 N P - 2.64 1.80 1.62 11.2 DST 0.00 31

24 9.00 197.666 SPT6

33 10.50 196.166 SPT7 0 76 24 0 N P -

11.50 195.166 UDS4

37 12.00 194.666 SPT8

41 13.50 193.166 SPT9

14.50 192.166 UDS5

43 15.00 191.666 SPT10 0 82 18 0 N P -

48 16.50 190.166 SPT11 2.63 1.66* DST 0.00 33

17.50 189.17 UDS6

56 18.00 188.67 SPT12

Contd. On Table No. C2bS

Project :Geotechnical Investigation for Hapur - Merut Section of DFCC Meerut BH.No.  2 Termination 
Depth (m)

Date of Start:
21-02-2015

Reduced Level: Date of Completion:
206.666 11.00 30.00 22-02-2015

Chainage (Km): 
2+306 201414
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SOIL DESCRIPTION

Grain  Size Analysis Atterberg Limits
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Triaxial Test

Light Brown Sandy Silt (ML-CL)

(5.50m)
Light Gray Sandy Silt (ML)

(10.50m)
Light Gray Fine Sand (SP-SM)

BHOOMI
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Table No. C2b

WATER TABLE (m) : Job No. 
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63 19.50 187.166 SPT13

20.50 186.166 UDS7

59 21.00 185.666 SPT14 0 87 13 0 N P -

40 22.50 184.166 SPT15

23.50 183.166 UDS8 6 14 74 6 27 20 7 1.98 1.67 18.3 UUT 1.35 10

38 24.00 182.666 SPT16

42 25.50 181.166 SPT17

26.50 180.166 UDS9 5 18 71 6 26 20 6 2.66 1.98 1.68 17.9

59 27.00 179.666 SPT18

62 28.50 178.166 SPT19 1.70* DST 0.00 34

29.50 177.166 UDS10

67 30.00 176.666 SPT20 0 85 15 0 N P -

Chainage (Km): 
2+306

Project :Geotechnical Investigation for Hapur - Merut Section of DFCC Meerut BH.No.  2 Termination 
Depth (m)

Date of Start:
21-02-2015

Reduced Level: Date of Completion:
206.666 11.00 30.00 22-02-2015 201414
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SOIL DESCRIPTION

Triaxial Test

Light Gray Fine Sand (SP-SM)

Grain  Size Analysis Atterberg Limits
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(22.50m)
Light Gray Sandy Silt (ML-CL)

(27.00m)
Light Brown Silty Fine Sand (SM)

(30.00m)
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Table No. C3a

WATER TABLE (m) : Job No. 
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0.50 206.166 DS1 6 19 69 6
(1.50m)

7 1.50 205.166 SPT1

2.50 204.166 UDS1 6 4 77 13 34 22 12 2.67 1.73 1.53 13.2 UUT 0.50 9

11 3.00 203.666 SPT2

16 4.50 202.166 SPT3 4 9 75 12 33 22 11 1.81 1.58 14.7

5.50 201.166 UDS2

20 6.00 200.666 SPT4

33 7.50 199.166 SPT5 0 61 39 0 N P -

8.50 198.166 UDS3

35 9.00 197.666 SPT6 0 88 12 0 N P -

41 10.50 196.166 SPT7 2.63 1.66* DST 0 33

11.50 195.166 UDS4

47 12.00 194.666 SPT8 0 92 8 0 N P -

55 13.50 193.166 SPT9

14.50 192.166 UDS5

45 15.00 191.666 SPT10 2.62 1.67* DST 0 34

49 16.50 190.166 SPT11 0 93 7 0 N P -

17.50 189.17 UDS6

56 18.00 188.67 SPT12

Contd. On Table No. C3bS

Chainage (Km): 
2+306

Project :Geotechnical Investigation for Hapur - Merut Section of DFCC Meerut BH.No.  3 Termination 
Depth (m)

Date of Start:
09-03-2015

Reduced Level: Date of Completion:
206.666 8.00 30.00 10-03-2015 201414
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SOIL DESCRIPTION

Grain  Size Analysis Atterberg Limits
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Triaxial Test

Light Gray Sandy Silt (ML-CL)

Light Brown Clayey Silt (CL)

(6.00m)
Light Gray Silty Fine Sand (SM)

(8.50m)
Light Gray Fine Sand (SP-SM)

BHOOMI
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Table No. C3b

WATER TABLE (m) : Job No. 
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35 19.50 187.166 SPT13

20.50 186.166 UDS7 0 32 62 6 24 18 6 2.66 1.97 1.67 17.9 UUT 1.35 10

25 21.00 185.666 SPT14

41 22.50 184.166 SPT15

23.50 183.166 UDS8

61 24.00 182.666 SPT16 0 93 7 0 N P -

66 25.50 181.166 SPT17

26.50 180.166 UDS9

70 27.00 179.666 SPT18 1.72* DST 0.00 35

71 28.50 178.166 SPT19 0 94 6 0 N P -

29.50 177.166 UDS10

64 30.00 176.666 SPT20

Chainage (Km): 
2+306

Project :Geotechnical Investigation for Hapur - Merut Section of DFCC Meerut BH.No.  3 Termination 
Depth (m)

Date of Start:
09-03-2015

Reduced Level: Date of Completion:
206.666 8.00 30.00 10-03-2015 201414
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SOIL DESCRIPTION

Triaxial Test

Light Brown Sandy Silt (ML-CL)

Grain  Size Analysis Atterberg Limits
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(23.50m)
Light Gray Fine Sand (SP-SM)

(30.00m)
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Table No. B1

Location: WATER TABLE (m) : Job No. 

Minor Bridge
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0.50 208.501 DS1 0 27 67 6

5 1.50 207.501 SPT1

2.50 206.501 UDS1 0 30 64 6 24 18 6 2.66 1.74 1.53 13.5 UUT 0.45 10

7 3.00 206.001 SPT2

13 4.50 204.501 SPT3

5.50 203.501 UDS2 0 26 69 5 25 19 6 1.79 1.57 14.2

17 6.00 203.001 SPT4

17 7.50 201.501 SPT5 0 77 23 0 N P -

8.50 200.501 UDS3

19 9.00 200.001 SPT6

23 10.50 198.501 SPT7

11.50 197.501 UDS4 0 85 15 0 N P - 2.63 1.90 1.62 17.3 DST 0.00 31

26 12.00 197.001 SPT8

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
12-03-2015

Chainage (Km): Reduced Level: Date of Completion:

2.873 209.001 10.50 12.00 12-03-2015
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SOIL DESCRIPTION
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Triaxial Test
201414
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Table No. C1

Location: WATER TABLE (m) : Job No. 

Minor Bridge
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0.50 208.834 DS1 0 22 73 5

14 1.50 207.834 SPT1

2.50 206.834 UDS1 0 22 72 6 25 19 6 2.66 1.71 1.55 10.6 UUT 0.50 9

15 3.00 206.334 SPT2

18 4.50 204.834 SPT3

5.50 203.834 UDS2 0 10 77 13 31 22 9 2.68 1.81 1.60 13.2 UUT 0.70 10

21 6.00 203.334 SPT4

19 7.50 201.834 SPT5

8.50 200.834 UDS3 0 90 10 0 N P - 1.85 1.63 13.5 DST 0.00 32

30 9.00 200.334 SPT6

34 10.50 198.834 SPT7

11.50 197.834 UDS4

43 12.00 197.334 SPT8 0 89 11 0 N P - 2.63(12.00m)

(7.50m)
Light Gray Fine Sand (SP-SM)

(4.50m)
Light Gray Clayey Silt (CL)

Light Brown Sandy Silt (ML-CL)
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Triaxial Test
201414

Grain  Size Analysis Atterberg Limits
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SOIL DESCRIPTION

Chainage (Km): Reduced Level (m): Date of Completion:

3.490 209.334 11.00 12.00 13-03-2015

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
13-03-2015������
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Table No. D1

Location: WATER TABLE (m) : Job No. 

Minor Bridge
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0.50 209.498 DS1 0 52 48 0
(1.50m)

5 1.50 208.498 SPT1

2.50 207.498 UDS1 0 26 71 3 21 17 4 2.65 1.70 1.52 12.1 DST 0.00 30

6 3.00 206.998 SPT2

10 4.50 205.498 SPT3

5.50 204.498 UDS2 0 20 74 6 26 20 6 1.77 1.56 13.5

22 6.00 203.998 SPT4

22 7.50 202.498 SPT5

8.50 201.498 UDS3 0 79 21 0 N P - 2.64 1.81 1.60 13.2 DST 0.00 31

26 9.00 200.998 SPT6

31 10.50 199.498 SPT7

11.50 198.498 UDS4

45 12.00 197.998 SPT8 0 80 20 0 N P -

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
13-03-2015

Chainage (Km): Reduced Level (m): Date of Completion:

4.252 209.998 10.20 12.00 14-03-2015
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SOIL DESCRIPTION
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Triaxial Test
201414

Grain  Size Analysis Atterberg Limits
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Light Gray Sandy Silt (ML-CL)
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Light Gray Silty Fine Sand (SM)

(12.00m)

Light Gray Sandy Silt (ML)
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Table No. E1

Location: WATER TABLE (m) : Job No. 

Minor Bridge
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0.50 209.232 DS1
(1.50m)

36 1.50 208.232 SPT1

2.50 207.232 UDS1 0 24 70 6 25 19 6 2.66 1.70 1.55 9.7 UUT 0.45 12

11 3.00 206.732 SPT2

14 4.50 205.232 SPT3

5.50 204.232 UDS2 0 29 68 3 21 17 4 2.65 1.77 1.60 10.5 DST 0.00 30

19 6.00 203.732 SPT4

23 7.50 202.232 SPT5

8.50 201.232 UDS3 0 72 28 0 N P - 1.79 1.62 10.3 DST 0.00 32

26 9.00 200.732 SPT6

29 10.50 199.232 SPT7 0 77 23 0 N P - 2.63
(11.50m)

11.50 198.232 UDS4

36 12.00 197.732 SPT8 0 92 8 0 N P -

Light Gray Sandy Silt (ML-CL)

Light Gray Fine Sand (SP-SM)

(12.00m)

(7.50m)
Light Gray Silty Fine Sand (SM)

(4.50m)
Light Gray Sandy Silt (ML)
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Triaxial Test
201414

Grain  Size Analysis Atterberg Limits

S
pe

ci
fic

 G
ra

vi
ty

 

N
-V

al
ue

D
ep

th
 (

m
)

R
ed

uc
ed

  
Le

ve
l (

m
)

S
am

pl
e 

N
o.

S
ym

bo
l

SOIL DESCRIPTION

Chainage (Km): Reduced Level (m): Date of Completion:

5+163 209.732 NOT MET 12.00 14-03-2015

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
14-03-2015������
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Table No. F1

WATER TABLE (m) : Job No. 
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0.50 209.209 DS1 0 27 67 6
(1.50m)

7 1.50 208.209 SPT1 33 22 11

2.50 207.209 UDS1 0 16 72 12 2.68 1.73 1.53 13.2 UUT 0.45 10

8 3.00 206.709 SPT2

17 4.50 205.209 SPT3

5.50 204.209 UDS2 0 14 75 11 32 22 10 1.82 1.60 13.5

23 6.00 203.709 SPT4 0 81 19 0 N P -

27 7.50 202.209 SPT5

8.50 201.209 UDS3 0 90 10 0 N P - 2.63 1.81 1.62 11.5 DST 0.00 31

30 9.00 200.709 SPT6

34 10.50 199.209 SPT7

11.50 198.209 UDS4 0 92 8 0 N P - 1.84 1.64 12.2

43 12.00 197.709 SPT8
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Light Brown  Sandy Silt (CL)
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Light Gray Fine Sand (SP-SM)

(6.00m)
Light Brown Silty Fine Sand (SM)
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SOIL DESCRIPTION

Reduced Level (m): Date of Completion:
209.709 NOT MET 12.00 15-03-2015

Chainage (Km): 

Project :Geotechnical Investigation for Hapur - Muzaffarnagar Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
15-03-2015BHOOMI
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Table No. G1

Location: WATER TABLE (m) : Job No. 

Minor Bridge
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0.50 209.384 DS1 0 23 72 5

31 1.50 208.384 SPT1

2.50 207.384 UDS1 0 22 72 6 26 19 7 2.66 1.70 1.55 9.5 UUT 0.40 12

26 3.00 206.884 SPT2

19 4.50 205.384 SPT3

5.50 204.384 UDS2 0 70 30 0 N P - 1.76 1.60 9.8

23 6.00 203.884 SPT4

28 7.50 202.384 SPT5

8.50 201.384 UDS3 0 73 27 0 N P - 2.63 1.80 1.63 10.4 DST 0.00 32

37 9.00 200.884 SPT6

43 10.50 199.384 SPT7

11.50 198.384 UDS4 0 79 21 0 N P - 1.85 1.67 10.9

49 12.00 197.884 SPT8 (12.00m)

(4.50m)
Light Gray Silty Fine Sand (SM)

Light Gray Sandy Silt (ML - CL)
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Triaxial Test
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SOIL DESCRIPTION

Chainage (Km): Reduced Level (m): Date of Completion:

7+064 209.884 NOT MET 12.00 16-03-2015

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
15-03-2015������
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Table No.H1

WATER TABLE (m) : Job No. 
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0.50 209.885 DS1 0 36 61 3

12 1.50 208.885 SPT1

2.50 207.885 UDS1 0 38 59 3 N P - 2.64 1.70 1.54 10.7 DST 0.00 28

12 3.00 207.385 SPT2

16 4.50 205.885 SPT3 0 17 77 6

5.50 204.885 UDS2 26 19 7 1.80 1.59 13.5

17 6.00 204.385 SPT4

21 7.50 202.885 SPT5

8.50 201.885 UDS3 0 9 78 13 2.68 1.85 1.62 14.4 UUT 0.70 9

23 9.00 201.385 SPT6 42 23 19

21 10.50 199.885 SPT7
(11.50m)

11.50 198.885 UDS4 0 90 10 0 N P - 1.87 1.66 12.7 DST 0.00 33

25 12.00 198.385 SPT8

S

Gray Fine Sand (SP-SM)

(12.00m)
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Light Gray Clayey Silt (CL)

Light Gray Sandy  Silt (ML)
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Triaxial Test
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SOIL DESCRIPTION

Reduced Level (m): Date of Completion:
210.385 Not Met 12.00 02-04-2015

Chainage (Km): 

Project :Geotechnical Investigation for Hapur - Muzaffarnagar Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
02-04-2015BHOOMI
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Table No. I1

Location: WATER TABLE (m) : Job No. 

Minor Bridge
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F
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0.50 212.388 DS1 0 24 70 6
(1.50m)

4 1.50 211.388 SPT1 33 22 11

2.50 210.388 UDS1 0 10 77 13 2.67 1.70 1.48 14.7 UUT 0.40 9

7 3.00 209.888 SPT2

8 4.50 208.388 SPT3

5.50 207.388 UDS2 0 13 73 14 34 22 12 1.75 1.52 15.2 UUT 0.65 10

13 6.00 206.888 SPT4

16 7.50 205.388 SPT5

8.50 204.388 UDS3 0 13 74 13 33 22 12 2.68 1.84 1.58 16.7

25 9.00 203.888 SPT6 0 75 25 0 N P -

23 10.50 202.388 SPT7

11.50 201.388 UDS4 0 14 76 10 30 21 9 2.67 1.97 1.65 19.2 UUT 1.20 9

20 12.00 200.888 SPT8 0 89 11 0 N P -

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
16-03-2015

Chainage (Km): Reduced Level (m): Date of Completion:

8+977 212.888 10.50 12.00 16-03-2015
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SOIL DESCRIPTION
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Triaxial Test
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Light Gray Sandy Silt (CL)

(12.00m)
Light Gray Fine Sand (SP-SM)

Light Gray Clayey Silt (CL)
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Table No.J1

Location: WATER TABLE (m) : Job No. 

Minor Bridge
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0.50 211.790 DS1 0 6 81 13

4 1.50 210.790 SPT1

2.50 209.790 UDS1 0 7 80 13 34 22 12 2.68 1.70 1.48 14.7 UUT 0.50 9

8 3.00 209.290 SPT2

13 4.50 207.790 SPT3

5.50 206.790 UDS2 0 30 67 3 N P - 2.64 1.79 1.58 13.2 DST 0.00 30

16 6.00 206.290 SPT4

21 7.50 204.790 SPT5

8.50 203.790 UDS3 0 79 21 0 N P - 2.63 1.86 1.64 13.5 DST 0.00 32

23 9.00 203.290 SPT6

24 10.50 201.790 SPT7

11.50 200.790 UDS4

27 12.00 200.290 SPT8 0 92 8 0 N P -
(12.00m)

Light Gray Fine Sand (SP-SM)

(7.50m)
Light Gray Silty Fine Sand (SM)
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Light Gray Sandy Silt (ML)

Light Gray Clayey Silt (CL)
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Triaxial Test
201414

Grain  Size Analysis Atterberg Limits
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SOIL DESCRIPTION

Chainage (Km): Reduced Level (m): Date of Completion:

10+030 212.290 Not Met 12.00 17-03-2015

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
17-03-2015������
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Table No.K1

Location: WATER TABLE (m) : Job No. 

Minor Bridge
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0.50 211.665 DS1 0 21 73 6

25 1.50 210.665 SPT1

2.50 209.665 UDS1 0 23 72 5 25 19 6 2.65 1.73 1.58 9.5 UUT 0.50 12

20 3.00 209.165 SPT2

24 4.50 207.665 SPT3

5.50 206.665 UDS2 0 5 81 14 34 22 12 2.68 1.82 1.60 13.7 UUT 0.85 10

27 6.00 206.165 SPT4

30 7.50 204.665 SPT5

8.50 203.665 UDS3 0 78 22 0 N P - 1.86 1.64 13.5 DST 0.00 32

33 9.00 203.165 SPT6

37 10.50 201.665 SPT7

11.50 200.665 UDS4 0 88 12 0 N P - 2.63

41 12.00 200.165 SPT8

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
18-03-2015

Chainage (Km): Reduced Level (m): Date of Completion:

10+973 212.165 11.00 12.00 18-03-2015
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Triaxial Test
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Light Gray Fine Sand (SP-SM)

(12.00m)
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Table No.L1

WATER TABLE (m) : Job No. 
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0.50 211.614 DS1 0 19 76 5

11 1.50 210.614 SPT1

2.50 209.614 UDS1 0 17 77 6 25 19 6 2.65 1.72 1.54 11.5 UUT 0.50 10

15 3.00 209.114 SPT2

19 4.50 207.614 SPT3

5.50 206.614 UDS2 6 9 73 12 33 22 11 2.67 1.81 1.60 13.2 UUT 0.70 9

21 6.00 206.114 SPT4

27 7.50 204.614 SPT5

8.50 203.614 UDS3 0 90 10 0 N P - 1.84 1.64 12.4 DST 0.00 31

34 9.00 203.114 SPT6

34 10.50 201.614 SPT7

11.50 200.614 UDS4

39 12.00 200.114 SPT8 0 92 8 0 N P -

S

Project :Geotechnical Investigation for Hapur - Muzaffarnagar Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
19-03-2015

Reduced Level (m): Date of Completion:
212.114 Not Met 12.00 19-03-2015

Chainage (Km): 
11+987
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Triaxial Test
201414

Grain  Size Analysis Atterberg Limits

S
pe

ci
fic

 G
ra

vi
ty

 

Light Brown Sandy Silt (ML-CL)

N
at

ur
al

 D
en

si
ty

 
gm

s/
cm

3

(4.50m)
Light Gray Clayey (CL)

(6.00m)
Light Gray Fine Sand (SP-SM)
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Table No. D1a

Location: WATER TABLE (m) : Job No. 

MAJOR BRIDGE
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0.50 213.607 DS1 4 18 72 6

26 1.50 212.607 SPT1

2.50 211.607 UDS1 0 17 77 6 25 19 6 2.65 1.71 1.55 10.4 UUT 0.50 10

21 3.00 211.107 SPT2

22 4.50 209.607 SPT3 33 21 12

5.50 208.607 UDS2 0 6 73 21 1.78 1.57 13.5 UUT 0.73 12

18 6.00 208.107 SPT4 41 24 17

25 7.50 206.607 SPT5

8.50 205.607 UDS3 0 5 72 23 2.69 1.86 1.62 14.7

28 9.00 205.107 SPT6 25 18 7

31 10.50 203.607 SPT7 0 23 72 5
(11.50m)

11.50 202.607 UDS4 1.88 1.66 13.5 DST 0.00 32

37 12.00 202.107 SPT8 0 66 34 0 N P -

40 13.50 200.607 SPT9

14.50 199.607 UDS5

45 15.00 199.107 SPT10 0 91 9 0 N P -

50 16.50 197.607 SPT11 2.63 1.68* DST 0 34

17.50 196.61 UDS6

50 18.00 196.11 SPT12

Contd. On Table No. D1b

(14.50m)
Light Gray Fine Sand (SP-SM)

Light Gray Silty Fine Sand (SM)

(9.00m)
Light Gray Sandy Silt (ML-CL)
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Light Gray Clayey Silt (CI)

Light Brown Sandy Silt (ML-CL)
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Light Gray Clayey Silt (CL)
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Triaxial Test
201414

Grain  Size Analysis Atterberg Limits
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SOIL DESCRIPTION

Chainage (Km): Reduced Level: Date of Completion:

13+841 214.107 14.80 30.00 26-03-2015

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
24-03-2015������
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Table No. D1b

Location: WATER TABLE (m) : Job No. 

MAJOR BRIDGE
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56 19.50 194.607 SPT13 0 92 8 0 N P -

20.50 193.607 UDS7

59 21.00 193.107 SPT14

31 22.50 191.607 SPT15

23.50 190.607 UDS8 5 67 28 0 N P - 2.64 1.97 1.68 17.5 DST 0 35

36 24.00 190.107 SPT16

66 25.50 188.607 SPT17

26.50 187.607 UDS9

70 27.00 187.107 SPT18 0 93 7 0 N P -

72 28.50 185.607 SPT19

29.50 184.607 UDS10

80 30.00 184.107 SPT20 0 92 8 0 N P -

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
24-03-2015

Chainage (Km): Reduced Level: Date of Completion:

13+841 214.107 14.80 30.00 26-03-2015 201414
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SOIL DESCRIPTION

Grain  Size Analysis Atterberg Limits
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Triaxial Test

Light Gray Fine Sand (SP-SM)

(22.50m)
Light Gray Silty Fine Sand (SM)

(25.50m)
Light Gray Fine Sand (SP-SM)

(30.00m)
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Table No. D2

Location: WATER TABLE (m) : Job No. 

MAJOR BRIDGE
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0.50 213.607 DS1 0 22 73 5

34 1.50 212.607 SPT1

2.50 211.607 UDS1 0 28 66 6 24 19 5 2.65 1.70 1.55 9.4 UUT 0.45 12

13 3.00 211.107 SPT2

16 4.50 209.607 SPT3 2 6 78 14

5.50 208.607 UDS2 34 22 12 1.80 1.60 12.5

17 6.00 208.107 SPT4

19 7.50 206.607 SPT5

8.50 205.607 UDS3 6 8 73 13 2.68 1.83 1.62 13.2 UUT 0.80 9

20 9.00 205.107 SPT6 33 22 11

22 10.50 203.607 SPT7
(11.50m)

11.50 202.607 UDS4 0 72 28 0 N P -

27 12.00 202.107 SPT8

Light Gray Silty Fine Sand (SM)

(3.00m)
Light Gray Clayey Silt (CL)

N
at

ur
al

 D
en

si
ty

 

gm
s/

cm
3

D
ry

 D
en

si
ty

 g
m

s/
cm

3

M
oi

st
ur

e 
C

on
te

nt
 %

Triaxial Test

Light Gray Sandy Silt (ML-CL)

201414

N
-V

al
ue

D
ep

th
 (

m
)

R
ed

uc
ed

  
Le

ve
l (

m
)

S
am

pl
e 

N
o.

S
ym

bo
l

SOIL DESCRIPTION

Grain  Size Analysis Atterberg Limits
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Chainage (Km): Reduced Level: Date of Completion:

13+841 214.107 Not Met 12.00 27-03-2015

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  2 Termination 
Depth (m)

Date of Start:
27-03-2015������
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Table No. D3a

Location: WATER TABLE (m) : Job No. 

MAJOR BRIDGE
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F
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0.50 213.607 DS1 0 17 78 5
(1.50m)

20 1.50 212.607 SPT1

2.50 211.607 UDS1 0 9 78 13 33 22 11 2.67 1.72 1.55 11.2 UUT 0.50 10

14 3.00 211.107 SPT2

21 4.50 209.607 SPT3 25 19 6

5.50 208.607 UDS2 0 19 75 6 1.80 1.60 12.3 UUT 0.65 11

29 6.00 208.107 SPT4

28 7.50 206.607 SPT5

8.50 205.607 UDS3 0 22 73 5 25 18 7 2.65 1.85 1.64 12.5

21 9.00 205.107 SPT6

24 10.50 203.607 SPT7

11.50 202.607 UDS4 0 33 64 3 N P - 1.85 1.64 12.7 DST 0.00 31

28 12.00 202.107 SPT8

37 13.50 200.607 SPT9 0 90 10 0 N P -

14.50 199.607 UDS5

39 15.00 199.107 SPT10 2.63 1.66* DST 0 33

50 16.50 197.607 SPT11

17.50 196.61 UDS6

59 18.00 196.11 SPT12 0 92 8 0 N P -

Contd. On Table No. D3 b

(12.00m)
Light Gray Fine Sand (SP-SM)

(9.00m)
Light Gray Sandy Silt (ML)

Light Gray  Sandy Silt (ML-CL)

Light Gray Clayey Silt (CL)

(4.50m)
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Light Gray  Sandy Silt (ML-CL)
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SOIL DESCRIPTION

Grain  Size Analysis Atterberg Limits
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Chainage (Km): Reduced Level: Date of Completion:

13+841 214.107 13.60 30.00 28-03-2015

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  3 Termination 
Depth (m)

Date of Start:
27-03-2015������
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Table No. D3b

Location: WATER TABLE (m) : Job No. 

MAJOR BRIDGE
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64 19.50 194.607 SPT13

20.50 193.607 UDS7

64 21.00 193.107 SPT14

64 22.50 191.607 SPT15

23.50 190.607 UDS8 6 67 27 0 N P - 2.64 2.00 1.71 17.2 DST 0 34

69 24.00 190.107 SPT16

70 25.50 188.607 SPT17

26.50 187.607 UDS9

76 27.00 187.107 SPT18 0 91 9 0 N P -

75 28.50 185.607 SPT19

29.50 184.607 UDS10

82 30.00 184.107 SPT20 0 92 8 0 N P -(30.00m)

(25.50m)
Light Gray Fine Sand (SP-SM)

(22.50m)
Light Gray Silty Fine Sand (SM)

Triaxial Test

Light Gray Fine Sand (SP-SM)

Grain  Size Analysis Atterberg Limits
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SOIL DESCRIPTION

Chainage (Km): Reduced Level: Date of Completion:

13+841 214.107 13.60 30.00 28-03-2015 201414

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  3 Termination 
Depth (m)

Date of Start:
27-03-2015
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Table No. E1a

Location: WATER TABLE (m) : Job No. 

MAJOR BRIDGE
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F
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0.50 213.330 DS1 0 17 78 5
(1.50m)

21 1.50 212.330 SPT1

2.50 211.330 UDS1 0 9 79 12 33 22 11 2.67 1.76 1.58 11.7 UUT 0.55 10

21 3.00 210.830 SPT2

24 4.50 209.330 SPT3

5.50 208.330 UDS2 0 16 78 6 1.80 1.60 12.5

22 6.00 207.830 SPT4 26 20 6

26 7.50 206.330 SPT5

8.50 205.330 UDS3 3 17 75 5 2.65 1.85 1.64 12.8 UUT 0.80 11

32 9.00 204.830 SPT6

36 10.50 203.330 SPT7

11.50 202.330 UDS4 0 33 64 3 N P - 1.88 1.66 13.2

40 12.00 201.830 SPT8

47 13.50 200.330 SPT9 0 91 9 0

14.50 199.330 UDS5

54 15.00 198.830 SPT10

52 16.50 197.330 SPT11 0 93 7 0 N P - 2.63

17.50 196.33 UDS6

60 18.00 195.83 SPT12 1.68* DST 0 34

Contd. On Table No. E1b

Project :Geotechnical Investigation for Hapur - Meerut  Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
29-03-2015

Chainage (Km): Reduced Level: Date of Completion:

14+069 213.830 13.40 30.00 30-03-2015 201414
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SOIL DESCRIPTION

Grain  Size Analysis Atterberg Limits
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Triaxial Test

Light Gray Sandy Silt (ML-CL)

Light Gray Clayey Silt (CL)

(4.50m)
Light Gray Sandy Silt (ML-CL)

(10.50m)
Light Gray Sandy Silt (ML)

(12.00m)
Light Gray Fine Sand (SP-SM)

������

168

SharmaN
Rectangle

SharmaN
Typewriter
RFO



Table No. E1b

Location: WATER TABLE (m) : Job No. 

MAJOR BRIDGE
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F
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n

61 19.50 194.330 SPT13

20.50 193.330 UDS7

60 21.00 192.830 SPT14 0 92 8 0 N P -

52 22.50 191.330 SPT15

23.50 190.330 UDS8 0 6 72 22 2.69 2.07 1.72 20.4

50 24.00 189.830 SPT16 41 24 17

61 25.50 188.330 SPT17

26.50 187.330 UDS9 0 9 73 18 2.07 1.73 19.70 UUT 1.65 9

69 27.00 186.830 SPT18

75 28.50 185.330 SPT19 0 91 9 0 N P -

29.50 184.330 UDS10

78 30.00 183.830 SPT20 1.73* DST 0.0 34

Project :Geotechnical Investigation for Hapur - Meerut  Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
29-03-2015

Chainage (Km): Reduced Level: Date of Completion:

14+069 213.830 13.40 30.00 30-03-2015 201414
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SOIL DESCRIPTION

Triaxial Test

Light Gray Fine Sand (SP-SM)

Grain  Size Analysis Atterberg Limits
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(22.50m)
Light Gray Clayey Silt (CI)

(27.00m)
Light gray Fine Sand (SP-SM)

(30.00m)

������

169

SharmaN
Rectangle

SharmaN
Typewriter
RFO



Table No. E2a

Location: WATER TABLE (m) : Job No. 

MAJOR BRIDGE
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F
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0.50 213.330 DS1 0 16 79 5
(1.50m)

20 1.50 212.330 SPT1

2.50 211.330 UDS1 0 8 79 13 33 22 11 2.67 1.75 1.56 12.3 UUT 0.55 10

21 3.00 210.830 SPT2

25 4.50 209.330 SPT3

5.50 208.330 UDS2 0 19 75 6 25 19 6 2.66 1.80 1.60 12.8 UUT 0.75 12

20 6.00 207.830 SPT4

25 7.50 206.330 SPT5

8.50 205.330 UDS3 0 39 58 3 N P - 1.85 1.64 12.5

30 9.00 204.830 SPT6

29 10.50 203.330 SPT7

11.50 202.330 UDS4 0 81 19 0 N P - 1.87 1.66 12.9 DST 0.00 33

34 12.00 201.830 SPT8

32 13.50 200.330 SPT9 0 92 8 0 N P -

14.50 199.330 UDS5

39 15.00 198.830 SPT10

45 16.50 197.330 SPT11 0 90 10 0 N P - 2.63

17.50 196.33 UDS6

49 18.00 195.83 SPT12 1.68* DST 0 34

Contd. On Table No. E2b

(12.00m)
Light Gray Fine Sand (SP-SM)

(9.00m)
Light Gray Silty Fine Sand (SM)

(6.00m)
Light Brown Sandy Silt (ML)

Light Gray Clayey Silt (CL)
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Light Brown Sandy Silt (ML-CL)
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Triaxial Test

Dark Gray Sandy Silt (ML-CL)
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SOIL DESCRIPTION

Grain  Size Analysis Atterberg Limits

S
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Chainage (Km): Reduced Level: Date of Completion:

14+069 213.830 13.30 30.00 01-04-2015

Project :Geotechnical Investigation for Hapur - Meerut  Section of DFCC Meerut BH.No.  2 Termination 
Depth (m)

Date of Start:
31-03-2015������
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Table No. E2b

Location: WATER TABLE (m) : Job No. 

MAJOR BRIDGE
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53 19.50 194.330 SPT13

20.50 193.330 UDS7

51 21.00 192.830 SPT14 0 92 8 0 N P -

43 22.50 191.330 SPT15 32 22 10

23.50 190.330 UDS8 8 9 71 12 2.66 2.04 1.69 20.5

51 24.00 189.830 SPT16

51 25.50 188.330 SPT17

26.50 187.330 UDS9 12 8 70 10 32 21 11 2.06 1.72 19.80 UUT 1.35 10

63 27.00 186.830 SPT18

68 28.50 185.330 SPT19 1.72* DST 0.00 35

29.50 184.330 UDS10

73 30.00 183.830 SPT20 0 92 8 0 N P -(30.00m)

(27.00m)
Light gray Fine Sand (SP-SM)

(22.50m)
Light Gray Clayey Silt (CL)

Triaxial Test

Light Gray Fine Sand (SP-SM)

Grain  Size Analysis Atterberg Limits
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SOIL DESCRIPTION

Chainage (Km): Reduced Level: Date of Completion:

14+069 213.830 13.30 30.00 01-04-2015 201414

Project :Geotechnical Investigation for Hapur - Meerut  Section of DFCC Meerut BH.No.  2 Termination 
Depth (m)

Date of Start:
31-03-2015
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S
Table No.A-1

Location: WATER TABLE (m) : Job No. 
Minor Bridge
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0.50 211.939 DS1 0 19 75 6

5 1.50 210.939 SPT1

2.50 209.939 UDS1 26 20 6 2.65 1.71 1.53 11.5 UUT 0.50 10

15 3.00 209.439 SPT2 0 11 83 6

18 4.50 207.939 SPT3

5.50 206.939 UDS2 6 17 71 6 25 19 6 1.79 1.60 11.9

21 6.00 206.439 SPT4 0 55 45 0

24 7.50 204.939 SPT5

8.50 203.939 UDS3 2.63 1.80 1.63 10.7 DST 0.00 31

28 9.00 203.439 SPT6 0 73 27 0 N P -

31 10.50 201.939 SPT7

11.50 200.939 UDS4 1.83 1.65 11.2

36 12.00 200.439 SPT8

S

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
21-03-2015

Chainage (Km): Reduced Level (m): Date of Completion:
13+136 212.439 Not Met 12.00 22-03-2015
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SOIL DESCRIPTION
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Triaxial Test
201414

Grain  Size Analysis Atterberg Limits

Sp
ec

ifi
c 

G
ra

vi
ty

 

N
at

ur
al

 D
en

si
ty

 
gm

s/
cm

3

Light Gray  Sandy Silt (ML-CL)

(4.50m)

(6.00m)

Light Gray sandy silt with gravels                   
(ML-CL)

Light Gray Silty Fine Sand (SP-SM)

(12.00m)
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Table No.B-1

Location: WATER TABLE (m) : Job No. 
Minor Bridge
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0.50 213.923 DS1 0 16 79 5
(1.50m)

5 1.50 212.923 SPT1

2.50 211.923 UDS1 0 8 79 13 33 22 11 2.67 1.70 1.51 12.3 UUT 0.40 10

7 3.00 211.423 SPT2

18 4.50 209.923 SPT3

5.50 208.923 UDS2 0 7 80 13 33 21 12 1.81 1.60 12.9

21 6.00 208.423 SPT4

29 7.50 206.923 SPT5
(8.50m)

8.50 205.923 UDS3 0 54 46 0 N P - 2.64 1.82 1.64 11.2 DST 0.00 31

34 9.00 205.423 SPT6

38 10.50 203.923 SPT7
(11.50m)

11.50 202.923 UDS4 0 8 78 14 34 22 12 2.68 1.89 1.66 13.7

42 12.00 202.423 SPT8

S

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
04-02-2015

Chainage (Km): Reduced Level (m): Date of Completion:
15+227 214.423 Not Met 12.00 04-03-2015
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Triaxial Test
201414
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(12.00m)

Dark Gray  Sandy Silt (ML-CL)

Light gray clayey silt of low plasticity 
(CL)

Light gray silty fine sand (SM)

Light gray clayey silt of low plasticity 
(CL)
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Table No.C-1

Location: WATER TABLE (m) : Job No. 
Minor Bridge
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0.50 213.270 DS1 0 7 80 13

16 1.50 212.270 SPT1

2.50 211.270 UDS1 34 22 12 2.68 1.71 1.53 11.9 UUT 0.50 9

8 3.00 210.770 SPT2

16 4.50 209.270 SPT3 0 10 76 14

5.50 208.270 UDS2 33 22 11 1.79 1.58 13.5

13 6.00 207.770 SPT4
(7.50m)

16 7.50 206.270 SPT5 0 43 54 3 N P - 2.64

8.50 205.270 UDS3 1.84 1.63 12.9 DST 0.00 30

29 9.00 204.770 SPT6 0 9 74 17

33 10.50 203.270 SPT7

11.50 202.270 UDS4 44 24 20 2.70 1.91 1.65 15.9

37 12.00 201.770 SPT8
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Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
04-03-2015

Chainage (Km): Reduced Level (m): 04-04-2015
16+144 213.770 Not Met 12.00 04-03-2015
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SOIL DESCRIPTION
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Triaxial Test
201414

Grain  Size Analysis Atterberg Limits

Sp
ec

ifi
c 

G
ra

vi
ty

 

N
at

ur
al

 D
en

si
ty

 
gm

s/
cm

3

(12.00m)

D
ry

 D
en

si
ty

 
gm

s/
cm

3

Light gray clayey silt of low plasticity 
(CL)

Light gray sandy silt (ML)

Light gray clayey silt of medium 
plasticity (CI)

174



S
Table No. D-1

Location: WATER TABLE (m) : Job No. 
Minor Bridge
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0.50 213.515 DS1

8 1.50 212.515 SPT1 0 16 71 13

2.50 211.515 UDS1 33 22 10 2.68 1.67 1.51 10.7 UUT 0.40 10
(3.00m)

10 3.00 211.015 SPT2

13 4.50 209.515 SPT3 1 12 73 14

5.50 208.515 UDS2 34 22 12 1.74 1.56 12.5
(6.00m)

25 6.00 208.015 SPT4

26 7.50 206.515 SPT5

8.50 205.515 UDS3 26 19 7 1.86 1.64 13.2 UUT 1.05 11

28 9.00 205.015 SPT6 6 16 72 6

32 10.50 203.515 SPT7

11.50 202.515 UDS4 2.66 1.88 1.66 13.5

28 12.00 202.015 SPT8 0 19 75 6

S

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
04-04-2015

Chainage (Km): Reduced Level (m): Date of Completion
17+338 214.015 Not Met 12.00 04-05-2015
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Triaxial Test
201414
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Dark gray sandy silt of low plasticity 
(CL)

Light gray clayey silt of low plasticity 
(CL)

Light gray sandy silt (ML-CL)
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S
Table No. E-1

Location: WATER TABLE (m) : Job No. 
Minor Bridge

G
ra

ve
l %

Sa
nd

 %

Si
lt 

%

C
la

y 
%

Li
qu

id
 %

Pl
as

tic
 %

Pl
as

tic
ity

 
In

de
x 

%

Ty
pe

 o
f T

es
t

C
oh

es
io

n 
In

te
rc

ep
t 

Kg
/c

m
2

An
gl

e 
of

 
In

te
rn

al
 

Fr
ic

tio
n

0.50 213.720 DS1

8 1.50 212.720 SPT1 2 17 75 6 25 19 6
(2.50m)

2.50 211.720 UDS1 N P - 2.64 1.72 1.53 12.5 DST 0.00 29

10 3.00 211.220 SPT2 0 46 51 3
(4.50m)

16 4.50 209.720 SPT3

5.50 208.720 UDS2 34 22 12 1.80 1.58 14.2

21 6.00 208.220 SPT4 4 6 77 13

19 7.50 206.720 SPT5

8.50 205.720 UDS3 33 22 11 2.68 1.84 1.60 14.8 UUT 1.04 10

18 9.00 205.220 SPT6

23 10.50 203.720 SPT7
(11.50m)

11.50 202.720 UDS4

24 12.00 202.220 SPT8 0 90 10 0 N P -

S

(12.00m)

D
ry

 D
en

si
ty

 
gm

s/
cm

3

Light gray sandy silt (ML-CL)

Light gray sandy silt (ML)

Light Gray clayey silt of low plasticity 
(CL)

Light Gray find sand (SP-SM)

M
oi

st
ur

e 
C

on
te

nt
 %

Triaxial Test
201414

Grain  Size Analysis Atterberg Limits

Sp
ec

ifi
c 

G
ra

vi
ty

 

N
at

ur
al

 D
en

si
ty

 
gm

s/
cm

3

N
-V

al
ue

D
ep

th
 (m

)

R
ed

uc
ed

  L
ev

el
 (m

)

Sa
m

pl
e 

N
o.

Sy
m

bo
l

SOIL DESCRIPTION

Chainage (Km): Reduced Level (m): Date of Completion
18+070 214.220 Not Met 12.00 04-06-2016

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
04-05-2016
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S
Table No. F-1

WATER TABLE (m) : Job No. 

G
ra

ve
l %

S
an

d 
%

S
ilt

 %

C
la

y 
%

Li
qu

id
 %

P
la

st
ic

 %

P
la

st
ic

ity
 In

de
x 

% Ty
pe

 o
f T

es
t

C
oh

es
io

n 
In

te
rc

ep
t 

K
g/

cm
2

A
ng

le
 o

f 
In

te
rn

al
 F

ric
tio

n

0.50 214.150 DS1 1 17 76 6

7 1.50 213.150 SPT1

2.50 212.150 UDS1 0 22 72 6 25 19 6 2.66 1.70 1.52 12.1 UUT 0.40 10

8 3.00 211.650 SPT2
(4.50m)

15 4.50 210.150 SPT3 0 56 44 0

5.50 209.150 UDS2 N P - 2.63 1.78 1.58 12.5 DST 0.00 30
(6.00m)

20 6.00 208.650 SPT4

22 7.50 207.150 SPT5 2 15 77 6

8.50 206.150 UDS3 26 20 6 1.86 1.64 13.3 UUT 0.80 12

24 9.00 205.650 SPT6 0 22 72 6 2.66

22 10.50 204.150 SPT7
(11.50m)

11.50 203.150 UDS4

25 12.00 202.650 SPT8 0 80 20 0 N P -

S

Project :Geotechnical Investigation for Hapur - Muzaffarnagar Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
04-06-2015

Reduced Level (m): Date of Completion
214.650 Not Met 12.00 04-06-2015

Chainage (Km): 
19+051

N
-V

al
ue

D
ep

th
 (m

)

R
ed

uc
ed

  L
ev

el
 (m

)

S
am

pl
e 

N
o.

S
ym

bo
l

SOIL DESCRIPTION

M
oi

st
ur

e 
C

on
te

nt
 %

Triaxial Test
201414

Grain  Size Analysis Atterberg Limits

S
pe

ci
fic

 G
ra

vi
ty

 

N
at

ur
al

 D
en

si
ty

 
gm

s/
cm

3

(12.00m)

D
ry

 D
en

si
ty

 g
m

s/
cm

3

Light Gray silty fine sand (SM)

Light gray sandy silt (ML-CL)

Light Gray silty sand (SM)

Light gray sandy silt (ML-CL)

177



S
Table No. G-1

Location: WATER TABLE (m) : Job No. 
Minor Bridge

G
ra

ve
l %

Sa
nd

 %

Si
lt 

%

C
la

y 
%

Li
qu

id
 %

Pl
as

tic
 %

Pl
as

tic
ity

 
In

de
x 

%

Ty
pe

 o
f T

es
t

C
oh

es
io

n 
In

te
rc

ep
t 

Kg
/c

m
2

An
gl

e 
of

 
In

te
rn

al
 

Fr
ic

tio
n

0.50 213.734 DS1

6 1.50 212.734 SPT1 0 19 75 6

2.50 211.734 UDS1 26 20 6 2.66 1.72 1.53 12.5 UUT 0.50 10
(3.00m)

12 3.00 211.234 SPT2

16 4.50 209.734 SPT3 9 73 18 0 N P -

5.50 208.734 UDS2 1.77 1.50 10.9

19 6.00 208.234 SPT4

22 7.50 206.734 SPT5 3 64 33 0 N P -

8.50 205.734 UDS3 2.63 1.81 1.63 11.2 DST 0.00 31

23 9.00 205.234 SPT6

26 10.50 203.734 SPT7

11.50 202.734 UDS4

30 12.00 202.234 SPT8 (12.000m) 0 78 22 0 N P -

S

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
04-07-2015

Chainage (Km): Reduced Level (m): Date of Completion
19+955 214.234 Not Met 12.00 04-07-2015 201414

Grain  Size Analysis Atterberg Limits

Sp
ec

ifi
c 

G
ra

vi
ty

 

N
at

ur
al

 D
en

si
ty

 
gm

s/
cm

3

N
-V

al
ue

D
ep

th
 (m

)

R
ed

uc
ed

  L
ev

el
 (m

)

Sa
m

pl
e 

N
o.

Sy
m

bo
l

D
ry

 D
en

si
ty

 
gm

s/
cm

3

Dark gray sandy silt (ML-CL)

Light gray silty fine sand with gravels 
(SM)

M
oi

st
ur

e 
C

on
te

nt
 %

Triaxial Test

SOIL DESCRIPTION
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S
Table No. G-2

Location: WATER TABLE (m) : Job No. 
Minor Bridge

G
ra

ve
l %

Sa
nd

 %

Si
lt 

%

C
la

y 
%

Li
qu

id
 %

Pl
as

tic
 %

Pl
as

tic
ity

 
In

de
x 

%

Ty
pe

 o
f T

es
t

C
oh

es
io

n 
In

te
rc

ep
t 

Kg
/c

m
2

An
gl

e 
of

 
In

te
rn

al
 

Fr
ic

tio
n

0.50 213.734 DS1 0 38 56 6

6 1.50 212.734 SPT1

2.50 211.734 UDS1 6 30 59 5 25 19 6 2.66 1.72 1.53 12.2 UUT 0.50 10
(3.00m)

11 3.00 211.234 SPT2

13 4.50 209.734 SPT3 1 92 7 0 N P -

5.50 208.734 UDS2 1.76 1.58 11.3

18 6.00 208.234 SPT4

19 7.50 206.734 SPT5 0 91 9 0 N P -

8.50 205.734 UDS3 2.62 1.82 1.63 11.9 DST 0.00 32

26 9.00 205.234 SPT6

34 10.50 203.734 SPT7

11.50 202.734 UDS4

36 12.00 202.234 SPT8 (12.000m) 0 90 10 0 N P -

S

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  2 Termination 
Depth (m)

Date of Start:
04-08-2015

Chainage (Km): Reduced Level (m): Date of Completion
19+955 214.234 Not Met 12.00 04-08-2015 201414

N
-V

al
ue

D
ep

th
 (m

)

R
ed

uc
ed

  L
ev

el
 (m

)

Sa
m

pl
e 

N
o.

Sy
m

bo
l

SOIL DESCRIPTION

Grain  Size Analysis Atterberg Limits

Sp
ec

ifi
c 

G
ra

vi
ty

 

N
at

ur
al

 D
en

si
ty

 
gm

s/
cm

3

D
ry

 D
en

si
ty

 
gm

s/
cm

3

M
oi

st
ur

e 
C

on
te

nt
 %

Triaxial Test

lLight gray sandy silt (ML-CL)

Light gray silty fine sand (SP-SM)
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S
Table No. H-1

Location: WATER TABLE (m) : Job No. 
Minor Bridge

G
ra

ve
l %

Sa
nd

 %

Si
lt 

%

C
la

y 
%

Li
qu

id
 %

Pl
as

tic
 %

Pl
as

tic
ity

 
In

de
x 

%

Ty
pe

 o
f T

es
t

C
oh

es
io

n 
In

te
rc

ep
t 

Kg
/c

m
2

An
gl

e 
of

 
In

te
rn

al
 

Fr
ic

tio
n

0.50 214.501 DS1 0 21 73 6

12 1.50 213.501 SPT1

2.50 212.501 UDS1 25 19 6 2.66 1.72 1.53 12.2 UUT 0.50 10

10 3.00 212.001 SPT2 4 20 70 6

14 4.50 210.501 SPT3

5.50 209.501 UDS2 1.78 1.58 12.5

18 6.00 209.001 SPT4

18 7.50 207.501 SPT5 0 16 78 6

8.50 206.501 UDS3 26 20 6 1.86 1.63 14.2 UUT 0.80 12
(9.00m)

31 9.00 206.001 SPT6

28 10.50 204.501 SPT7 4 72 24 0 2.64

11.50 203.501 UDS4 1.87 1.65 13.2 DST 0.00 31

34 12.00 203.001 SPT8 0 76 24 0 N P -

S

Project :Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
04-08-2015

Chainage (Km): Reduced Level (m): Date of Completion
20+935 215.001 Not Met 12.00 04-08-2015

N
-V

al
ue

D
ep

th
 (m

)

R
ed

uc
ed

  L
ev

el
 (m

)

Sa
m
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e 

N
o.
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m
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l

SOIL DESCRIPTION

Triaxial Test
201414

Grain  Size Analysis Atterberg Limits

Sp
ec

ifi
c 

G
ra

vi
ty

 

N
at

ur
al

 D
en

si
ty

 
gm

s/
cm

3

(12.00m)

D
ry

 D
en

si
ty

 
gm

s/
cm

3

Light brown sandy silt (ML-CL)

Light Gray silty fine sand (SM)

M
oi

st
ur

e 
C

on
te

nt
 %
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S
Table No. I-1

WATER TABLE (m) : Job No. 

G
ra

ve
l %

S
an

d 
%

S
ilt

 %

C
la

y 
%

Li
qu

id
 %

P
la

st
ic

 %

P
la

st
ic

ity
 In

de
x 

% Ty
pe

 o
f T

es
t

C
oh

es
io

n 
In

te
rc

ep
t 

K
g/

cm
2

A
ng

le
 o

f 
In

te
rn

al
 F

ric
tio

n

0.50 215.985 DS1

8 1.50 214.985 SPT1 3 9 75 13

2.50 213.985 UDS1 33 22 11 2.67 1.74 1.54 13.3 UUT 0.50 10
(3.00m)

14 3.00 213.485 SPT2

12 4.50 211.985 SPT3 0 86 14 0 N P -

5.50 210.985 UDS2 1.78 1.58 12.4

19 6.00 210.485 SPT4

16 7.50 208.985 SPT5 0 56 44 0 2.64

8.50 207.985 UDS3 1.84 1.62 13.5 DST 0.00 31

22 9.00 207.485 SPT6 0 73 27 0 N P -

27 10.50 205.985 SPT7

11.50 204.985 UDS4

32 12.00 204.485 SPT8 0 75 25 0 N P -

S

(12.00m)

D
ry

 D
en

si
ty

 g
m

s/
cm

3

M
oi

st
ur

e 
C

on
te

nt
 %

Light gray clayey silt of low plasticity 
(CL)

Light gray silty fine sand (SM)

Triaxial Test
201414

Grain  Size Analysis Atterberg Limits

S
pe

ci
fic

 G
ra

vi
ty

 

N
at

ur
al

 D
en
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ty

 
gm

s/
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3

22+200

N
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D
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R
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  L
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)

S
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N
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S
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SOIL DESCRIPTION

Reduced Level (m): Date of Completion
216.485 Not Met 12.00 04-09-2015

Chainage (Km): 

Project :Geotechnical Investigation for Hapur - Muzaffarnagar Section of DFCC Meerut BH.No.  1 Termination 
Depth (m)

Date of Start:
04-09-2015

181



Project : Method of Boring : Borehole No. 1
 Page  1 of   1

Location : 24+920 Borehole dia : 150 mm
Co-ordinate: E:-758845.2131  N:-3189173.561 Ground Water Table : Nil m
Reduce Level: 215.810 m Termination Depth : 12.45 m Date : 19/04/2015 to 20/04/2015

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

R.L. 
(m) Organic 

(%)

IS
 

Cl
as

si
fic

at
io

n 

Chemical Analysis  of soil

pH Value

Grain size
Analysis  (%)

Consolidation Test
Limit (%)
AtterbergSPT

Depth 
(m) Strata Description

(m)

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 11 15

3 ML 2.50-2.80 UDS-1 25 NP 0 49 48 3 2.8 1.85 1.8 2.71

SM 3.00-3.45 SPT-2 12 14 0 50 50 0 0 30

4

5 4.50-4.95 SPT-3 16 16

Medium Dense Sandy SILT

Medium Dense Silty SAND

6 SP 5.50-5.80 UDS-2 0 96 4 0 12 1.87 1.67 2.7 0 32.4 NIL 139.0 7.69

SP 6.00-6.45 SPT-4 21 17 0 96 4 0 0 34.0

7

8 7.50-7.95 SPT-5 22 17

9

9.00-9.45 SPT-6 26 18

10

11 SP-SM 10.50-10.95 SPT-7 28 18 0 91 9 0 0 34.0

Medium to Dense Fine SAND

12

12.00-12.45 SPT-8 32 19

13 Borehole terminated at depth of 12.45m

14

15

16

17

18

19

20

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
 Page  1 of   1

Location : 25+760 Borehole dia : 150 mm
Co-ordinate: E:- 758695.234  N:-3189993.911 Ground Water Table : 10.10 m
Reduce Level: 217.289 m Termination Depth : 12.45 m Date : 18/04/2015 to 18/04/2015

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

Consolidation Test
Depth 

(m) Organic 
(%)

R.L. 
(m)

Chemical Analysis  of soil

pH Value

SPT
Analysis  (%)Limit (%)IS

 
Cl

as
si

fic
at

io
n 

Grain sizeAtterberg
Strata Description

(m)

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 10 14

3 ML 2.50-2.80 UDS-1 33 0 21 79 0 4.7 1.83 1.75 2.68

SM 3.00-3.45 SPT-2 18 18 0 70 30 0 0 31.0

4

5 4.50-4.95 SPT-3 17 16

Medium Dense Sandy SILT

Medium Dense Silty SAND

NP

6 SP-SM 5.50-5.80 UDS-2 0 93 7 0 7.5 1.87 1.74 2.71 0 33.3 NIL 129.07 7.94

SM 6.00-6.45 SPT-4 23 18 0 79 21 0 0 33.0

7

8 7.50-7.95 SPT-5 22 17

9

9.00-9.45 SPT-6 26 18

10

11 SP 10.50-10.95 SPT-7 29 18 0 99 1 0 0 33.1

Medium to Dense Fine SAND

12

12.00-12.45 SPT-8 31 18

13 Borehole terminated at depth of 12.45m

14

15

16

17

18

19

20

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
 Page  1 of   1

Location : 26+530 Borehole dia : 150 mm
Co-ordinate: E:-758555.4818   N:-3190758.323 Ground Water Table : 8.00 m
Reduce Level: 216.395 m Termination Depth : 12.45 m Date : 22/04/2015 to 22/04/2015

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

SPT
Depth 

(m) Strata Description
Chemical Analysis  of soil

pH Value

Grain size
Analysis  (%)

Consolidation Test
Limit (%)
Atterberg

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

R.L. 
(m) Organic 

(%)

IS
 

Cl
as

si
fic

at
io

n 

(m)

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 2 3

3 ML 2.50-2.80 UDS-1 23 NP 0 41 59 0 12.3 1.92 1.71 2.72

ML 3.00-3.45 SPT-2 8 9 0 39 61 0 0 29.0

4

5 4.50-4.95 SPT-3 12 12

Very Loose to Loose Sandy 
SILT

6 SP-SM 5.50-5.80 UDS-2 0 89 11 0 10.4 1.99 1.8 2.69 NIL 119.15 7.72

SM 6.00-6.45 SPT-4 20 17 0 74 26 0 0 31.5

7 0 32.0

8 7.50-7.95 SPT-5 21 17

9

9.00-9.45 SPT-6 26 18

10

11 SP-SM 10.50-10.95 SPT-7 30 19 0 92 8 0 0 32.4

Medium Dense Silty SAND

Medium to Dense Fine SAND

12

12.00-12.45 SPT-8 34 20

13 Borehole terminated at depth of 12.45m

14

15

16

17

18

19

20

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : 27+290 Borehole dia : 150 mm
Co-ordinate: E:- 758421.4841    N:- 3191491.2589 Ground Water Table : 9.00 m
Reduce Level: 219.350 Termination Depth : 30.45 m Date : 24/04/2015 to 24/04/2015

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil
Analysis  (%)

Consolidation Test
Organic 

(%)

Atterberg

pH Value

Grain size

IS
 

Cl
as

si
fic

at
io

n 

SPT
Limit (%)Strata Description

(m)

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 4 6

3 SM 2.50-2.80 UDS-1 24 NP 0 55 45 0 10.7 1.88 1.7 0 31

SM 3.00-3.45 SPT-2 7 8 1 59 40 0 0 31

4

5 4.50-4.95 SPT-3 12 12

Loose Silty SAND

6 ML-CL 5.50-5.80 UDS-2 34 24 10 9 5 58 28 17.6 1.96 1.67 2.67 103 0

6.00-6.45 SPT-4 18 16

7

8 7.50-7.95 SPT-5 16 14

9

ML 9.00-9.45 SPT-6 22 16 3 6 84 7 0 29.7

10

11 10.50-10.95 SPT-7 26 17

Medium Dense Sandy SILT 

12 CL 11.50-11.80 UDS-3 33 19 14 0 4 65 31 22 2.01 1.65 2.68 120 0

12.00-12.45 SPT-8 33 19

13

14 13.50-13.95 SPT-9 29 17

15

15.00-15.45 SPT-10 39 20

16
Dense to Vey Dense Fine 

SAND

Very Stiff Silty CLAY

17 SP-SM 16.50-16.80 SPT-11 42 20 0 95 5 0 0 33.0

18

18.00-18.45 SPT-12 48 21

19

20 19.50-19.95 SPT-13 53 22

Prepared By: Checked By:

SAND

185



Project : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : 27+290 Borehole dia : 150 mm
Co-ordinate: E:- 758421.4841    N:- 3191491.2589 Ground Water Table : 9.00 m
Reduce Level: 219.350 Termination Depth : 30.45 m Date : 24/04/2015 to 24/04/2015

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Rotary

Depth 
(m)

R.L. 
(m) Strata Description IS

 
Cl

as
si

fic
at

io
n 

SPT Atterberg Grain size Consolidation Test Chemical Analysis  of soil
N - value Limit (%) Analysis  (%)

pH Value Organic 
(%)(m)

21

21.00-21.45 SPT-14 47 20

22

23 22.50-22.95 SPT-15 57 22

24

24.00-24.45 SPT-16 68 24

25 Dense to Vey Dense Fine 
SAND

26 SP-SM 25.50-25.95 SPT-17 77 25 0 88 12 0 2.68 0 34

27

27.00-27.45 SPT-18 83 26

28

29 28.50-28.95 SPT-19 89 26

30 30.00-30.45 SPT-20 >100

Borehole terminated at depth of 30.45m

31

32

33

34

35

36

37

38

39

40

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 2
 Page  1 of   2

Location : 27+290 Borehole dia : 150 mm
Co-ordinate: E:-758417.0959 N:- 3191515.2611 Ground Water Table : 9.00 m
Reduce Level: 219.420 m Termination Depth : 30.45 m Date : 24/04/2015 to 24/04/2015

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

Depth 
(m) Organic 

(%)

Atterberg
Limit (%)

Chemical Analysis  of soil

pH Value

Grain size
Analysis  (%)

Consolidation Test

IS
 

Cl
as

si
fic

at
io

n 

SPT
Strata DescriptionR.L. 

(m)
(m)

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 6 8

3 ML 2.50-2.80 UDS-1 12 10 78 0 13.5 1.89 1.66

ML 3.00-3.45 SPT-2 10 12 1 13 81 5 0 29

4

5 4.50-4.95 SPT-3 13 13

Loose to Medium Dnese 
Sandy SILT

6 CL 5.50-5.80 UDS-2 25 18 7 19 3 64 14 20.6 1.96 1.63 2.70 68 0

6.00-6.45 SPT-4 14

7

8 7.50-7.95 SPT-5 17 15

9 ML 8.50-8.80 UDS-3 23 17 6 1 24 72 3 18.5 2.08 1.76 2.65

9.00-9.45 SPT-6 26 18

10

11 10.50-10.95 SPT-7 26 17

Stiff Silty CLAY

12

ML 12.00-12.45 SPT-8 31 18 23 0 24 75 1

13

14 13.50-13.95 SPT-9 36 20

15

15.00-15.45 SPT-10 45 22

16

NP

Medium to Dense Sandy 
SILT

17 SM 16.50-16.80 SPT-11 48 22 0 87 13 0 0 33.7

18

18.00-18.45 SPT-12 52 22

19

20 19.50-19.95 SPT-13 53 22

Prepared By: Checked By:

Dense to Very Dense Silty 
SAND
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Project : Method of Boring : Borehole No. 2
 Page  2 of   2

Location : 27+290 Borehole dia : 150 mm
Co-ordinate: E:-758417.0959 N:- 3191515.2611 Ground Water Table : 9.00 m
Reduce Level: 219.420 m Termination Depth : 30.45 m Date : 24/04/2015 to 24/04/2015

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Rotary

Depth 
(m)

R.L. 
(m) Strata Description IS

 
Cl

as
si

fic
at

io
n 

SPT Atterberg Grain size Consolidation Test Chemical Analysis  of soil
N - value Limit (%) Analysis  (%)

pH Value Organic 
(%)(m)

21

21.00-21.45 SPT-14 40 18

22

23 SM 22.50-22.95 SPT-15 55 21 0 77 23 0 2.69 0 32.2

24

24.00-24.45 SPT-16 59 22

25 Dense to Very Dense Silty 
SAND

26 25.50-25.95 SPT-17 64 22

27

27.00-27.45 SPT-18 68 22

28

29 SP-SM 28.50-28.95 SPT-19 71 22 0 95 5 0 0 34.1

30 30.00-30.45 SPT-20 77 23

Borehole terminated at depth of 30.45m

31

32

33

34

35

36

37

38

39

40

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
 Page  1 of   1

Location : 27+820 Borehole dia : 150 mm
Co-ordinate: E:- 758323.2688  N:-3192026.515 Ground Water Table : 9.60 m
Reduce Level: 218.004 m Termination Depth : 12.45 m Date : 24/04/2015 to 24/04/2015

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

Grain size
Analysis  (%)

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

R.L. 
(m)

Depth 
(m) Strata Description Organic 

(%)

IS
 

Cl
as

si
fic

at
io

n 

Chemical Analysis  of soil

pH Value

Consolidation Test
Limit (%)
AtterbergSPT

(m)

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 5

3 CL 2.50-2.80 UDS-1 24 17 7 4 14 67 15 15 1.89 1.64 2.70 65 0

3.00-3.45 SPT-2 13

4

5 4.50-4.95 SPT-3 12

Firm to Stiff Silty CLAY

6 CL 5.50-5.80 UDS-2 33 19 14 1 24 60 15 15.8 1.96 1.69 2.64 0.752 0.2 140 0.016 68 0 NA 129.07 8

6.00-6.45 SPT-4 11 10

7

8 ML 7.50-7.95 SPT-5 15 13 0 7 90 3 0 31.2

9

9.00-9.45 SPT-6 14 11

10

11 10.50-10.95 SPT-7 25 17

Medium Dense Sandy SILT

12

SM 12.00-12.45 SPT-8 31 18 0 72 28 0 0 31.8

13 Borehole terminated at depth of 12.45m

14

15

16

Medium to Dense Silty SAND

17

18

19

20

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
 Page  1 of   1

Location : 28+660 Borehole dia : 150 mm
Co-ordinate: E:- 758099.3974   N:-3192835.787 Ground Water Table : 9.00 m
Reduce Level: 217.975 m Termination Depth : 12.45 m Date : 25/04/2015 to 25/04/2015

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l
pH Value

Atterberg

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

IS
 

Cl
as

si
fic

at
io

n Depth 
(m) Organic 

(%)

Chemical Analysis  of soilConsolidation Test
Strata Description

SPT
R.L. 
(m)

Grain size
Analysis  (%)Limit (%)

(m)

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 7

3 CL 2.50-2.80 UDS-1 25 17 8 0 12 79 9 14.9 1.93 1.68 2.69 0.518 0.174 180 0.018 42 0

ML 3.00-3.45 SPT-2 10 12 9 20 71 0 0 32

4

5 4.50-4.95 SPT-3 13 13

Firm Silty CLAY

6 ML 5.50-5.80 UDS-2 27 NP 21 9 67 3 17.5 2.0 1.7 2.62 80 0

6.00-6.45 SPT-4 16 15

7

8 ML 7.50-7.95 SPT-5 16 14 23 NP 14 16 70 0

9

9.00-9.45 SPT-6 14 11

10

11 SP-SM 10.50-10.95 SPT-7 17 14 0 92 8 0 0 33

Medium Dense Sandy SILT

12

12.00-12.45 SPT-8 34 20

13 Borehole terminated at depth of 12.45m

14

15

16

Medium to Dense Fine SAND

17

18

19

20

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut RotaryProject : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : 28+880 Borehole dia : 150 mm
Co-ordinate: E:-  758061   N:- 3192970 Ground Water Table : 9.00 m
Reduce Level: 218.115 Termination Depth : 30.45 m Date : 16/01/2016

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

0.00-0.50 DS-1

1

2 1.50-1.95 SPT-1 18 22

ML 2.00-2.50 UDS-1 29 13 27 47 13 15.8 1.99 1.72 2.61 56 0 Nil 168.79 7.61

Analysis  (%)

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

Consolidation Test
Organic 

(%)

Depth 
(m) IS

 
Cl

as
si

fic
at

io
n 

SPT
R.L. 
(m)

Chemical Analysis  of soil

NP

Strata Description
Atterberg

pH Value

Grain size
Limit (%)

ML 2.00-2.50 UDS-1 29 13 27 47 13 15.8 1.99 1.72 2.61 56 0 Nil 168.79 7.61

3

3.00-3.45 SPT-2 20 22

4

5 4.50-4.95 SPT-3 17 18 0 30.6

ML 5.00-5.50 UDS-2 1 14 77 8

6

6.00-645 SPT-4 19 19

7

8

NP

Medium Dense Sandy SILT
8 7.50-7.95 SPT-5 20 18

9

9.00-9.45 SPT-6 23 19

10

11 10.50-10.95 SPT-7 25 20

ML 11.00-11.50 UDS-4 31 7 8 71 14 2.60 53 0

12

12.00-12.45 SPT-8 22 18

13

NP

Medium Dense Sandy SILT

13

14 13.50-13.95 SPT-9 25 19

15

15.00-15.45 SPT-10 28 20

16

17 SP 16.50-16.95 SPT-11 30 20 0 98

18

18.00-18.45 SPT-12 28 19

Medium Dense to Dense Fine 
Sand

2

18.00-18.45 SPT-12 28 19

19

20 19.50-19.95 SPT-13 33 20

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : 28+880 Borehole dia : 150 mm
Co-ordinate: E:-  758061   N:- 3192970 Ground Water Table : 9.00 m
Reduce Level: 218.115 Termination Depth : 30.45 m Date : 16/01/2016

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

21

SP 21.00-21.45 SPT-14 38 22 0 99 2.68 0 33.3

22

Consolidation Test Chemical Analysis  of soil
N - value Limit (%) Analysis  (%)

pH Value Organic 
(%)

Grain size

1

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & Auger

Depth 
(m)

R.L. 
(m) Strata Description IS

 
Cl

as
si

fic
at

io
n 

SPT Atterberg

23 22.50-22.95 SPT-15 43 23

24

24.00-24.45 SPT-16 42 22

25

26 25.50-26.00 SPT-17 49 24

27

SP 27.00-27.45 SPT-18 53 25 0 98 0 34.0

28

2

Dense Fine SAND

28

29 28.50-28.95 SPT-19 49 23

30

30.00-30.45 SPT-20 55 25

31

32

33

Borehole terminated at depth of 30.45m

Dense To Very Dense Fine 
SAND

33

34

35

36

37

38

39

40
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Project : Method of Boring : Borehole No. 1
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  1 of   1

Location : 30+780 Borehole dia : 150 mm
Co-ordinate: E:- 757499    N:- 3194869 Ground Water Table : 7.00 m
Reduce Level: 219.061 Termination Depth : 12.45 m Date : 15/01/2016

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

0.00-0.50 DS-1

1

2 1.50-1.95 SPT-1 14 23

ML 2.00-2.50 UDS-1 28 4 21 58 17 14.6 2.00 1.75 70 0 Nil 129.07 7.68

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Shell & Auger

Depth 
(m)

R.L. 
(m) Strata Description

NP

SPT
Limit (%)

Consolidation Test
Organic 

(%)

Atterberg

pH Value

Grain size

IS
 

Cl
as

si
fic

at
io

n 

Chemical Analysis  of soil
Analysis  (%)

ML 2.00-2.50 UDS-1 28 4 21 58 17 14.6 2.00 1.75 70 0 Nil 129.07 7.68

3

3.00-3.45 SPT-2 19 21

4

5 4.50-4.95 SPT-3 21 21

ML 5.00-5.50 UDS-2 32 1 5 78 16 21.5 2.08 1.71 2.66 108 0

6

6.00-645 SPT-4 9 11

7

8

NP

NP

Medium Dense Sandy SILT 

8 7.50-7.95 SPT-5 12 13

9

ML 9.00-9.45 SPT-6 16 16 0 32 66 2 0 32.4

10

11 10.50-10.95 SPT-7 15 15

12

SM 12.00-12.45 SPT-8 24 19 0 60 40 0 0 33.6

13 Borehole terminated at depth of 12.45m13

14

15

16

17

18

19

20

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : 33+050 Borehole dia : 150 mm
Co-ordinate: E:-  756863   N:- 3197017 Ground Water Table : 6.00 m
Reduce Level: 221.451 Termination Depth : 30.45 m Date : 16/01/2016

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

0.00-0.50 DS-1

1

2 1.50-1.95 SPT-1 7 11

ML 2.00-2.50 UDS-1 29 2 16 70 12 87 0 Nil 148.93 7.31

Limit (%)

Loose Sandy SILT

NP

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Shell & Auger

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil
Strata Description

Consolidation Test
Organic 

(%)

Atterberg

pH Value

Grain size

IS
 

Cl
as

si
fic

at
io

n 

SPT
Analysis  (%)

ML 2.00-2.50 UDS-1 29 2 16 70 12 87 0 Nil 148.93 7.31

3

3.00-3.45 SPT-2 14 20

4

5 4.50-4.95 SPT-3 17 18

6

SP 6.00-645 SPT-4 12 14 0 96 0 34.2

7

8

4

Medium Dense Sandy SILT

NP

8 7.50-7.95 SPT-5 15 16

9

9.00-9.45 SPT-6 18 17

10

11 10.50-10.95 SPT-7 20 17

12

SP 12.00-12.45 SPT-8 20 17 1 97

13

2

Medium Dense To Dense Fine 13

14 13.50-13.95 SPT-9 21 17

15

15.00-15.45 SPT-10 24 18

16

17 SP 16.50-16.95 SPT-11 26 18 0 97 0 34.0

18

18.00-18.45 SPT-12 29 19

3

Medium Dense To Dense Fine 
SAND

18.00-18.45 SPT-12 29 19

19

20 19.50-19.95 SPT-13 31 20

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : 33+050 Borehole dia : 150 mm
Co-ordinate: E:-  756863   N:- 3197017 Ground Water Table : 6.00 m
Reduce Level: 221.451 Termination Depth : 30.45 m Date : 16/01/2016

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

21

SW-SM 21.00-21.45 SPT-14 33 20 0 95

22

R.L. 
(m) Limit (%)IS

 
Cl

as
si

fic
at

io
n 

pH Value

5

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & Auger

Depth 
(m) Analysis  (%)Strata Description Organic 

(%)

SPT Atterberg Grain size Consolidation Test Chemical Analysis  of soil
N - value

23 22.50-22.95 SPT-15 28 18

24

24.00-24.45 SPT-16 39 21

25

26 25.50-26.00 SPT-17 46 23

27

SP 27.00-27.45 SPT-18 44 22 0 99 0 35.0

28

1

Dense Fine SAND

28

29 28.50-28.95 SPT-19 52 24

30

30.00-30.45 SPT-20 53 24

31

32

33

Borehole terminated at depth of 30.45m

Very Dense Fine SAND

33

34

35

36

37

38

39

40
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Project : Method of Boring : Borehole No. 1
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : CH 34+360 Borehole dia : 150 mm
Co-ordinate: E:- 756485.87  N:- 3198289.30 Ground Water Table : 6.00 m
Reduce Level: 219.892 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 ML 1.50-1.95 SPT-1 7 11 34 9 16 68 7 0 29

21/2/2016

Limit (%)Strata Description

Loose Sandy SILT

NP

Organic 
(%)

Atterberg

pH Value

Grain size

IS
 

Cl
as

si
fic

at
io

n 

SPT

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Shell & Auger

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil
Analysis  (%)

Consolidation Test

3

3.00-3.45 SPT-2 9 13

4

5 4.50-4.95 SPT-3 12 15

6

6.00-6.45 SPT-4 14 16

7

8

Loose Sandy SILT

Medium Dense Sandy SILT

8 7.50-7.95 SPT-5 17 17

9

SW-SM 9.00-9.45 SPT-6 18 17 0 94 0 32.2 Nil 129.07 7.92

10

11 10.50-10.95 SPT-7 19 17

12

12.00-12.45 SPT-8 21 17

13

6

13

14 13.50-13.95 SPT-9 22 17

15

15.00-15.45 SPT-10 25 18

16

17 16.50-16.95 SPT-11 27 19

18

18.00-18.45 SPT-12 30 20

Medium Dense Fine SAND

18.00-18.45 SPT-12 30 20

19

20 19.50-19.95 SPT-13 30 19
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Project : Method of Boring : Borehole No. 1
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : CH 34+360 Borehole dia : 150 mm
Co-ordinate: E:- 756485.87  N:- 3198289.30 Ground Water Table : 6.00 m
Reduce Level: 219.892 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

CI 20.00-20.50 UDS-7 45 23 22 0 7 67 26 21 1.98 1.64 2.64

21

21.00-21.45 SPT-14 32 20

22

21/2/2016
Grain size Consolidation TestAtterberg

N - value Limit (%)Strata Description IS
 

Cl
as

si
fic

at
io

n Organic 
(%)

Hard Silty CLAY

Chemical Analysis  of soil

pH Value
Analysis  (%)

SPT

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & Auger

Depth 
(m)

R.L. 
(m)

23 22.50-22.95 SPT-15 35 20

24

24.00-24.45 SPT-16 38 21

25

26 25.50-25.95 SPT-17 46 23

27

SW-SM 27.00-27.45 SPT-18 50 24 0 94 0 35.6

28

6

Medium Dense to Very Dense 
Fine SAND

28

29 28.50-28.95 SPT-19 55 25

30 30.00-30.45 SPT-20 61 27

Borehole terminated at depth of 30.45m

31

32

3333

34

35

36

37

38

39

40
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Project : Method of Boring : Borehole No. 1
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : 34+986 Borehole dia : 150 mm
Co-ordinate: E:-  756199   N:- 3198851 Ground Water Table : 4.00 m
Reduce Level: 222.047 Termination Depth : 30.45 m Date : 18/01/2016

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

0.00-0.50 DS-1

1

2 1.50-1.95 SPT-1 6 10

ML 2.00-2.50 UDS-1 0 96 15.3 2.01 1.75 0 27.6

R.L. 
(m)

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Shell & Auger

Depth 
(m) pH Value

Chemical Analysis  of soil

4

Grain size Consolidation Test
Organic 

(%)
Analysis  (%)Limit (%)Strata Description

Loose Sandy SILT

Atterberg

IS
 

Cl
as

si
fic

at
io

n 

SPT

ML 2.00-2.50 UDS-1 0 96 15.3 2.01 1.75 0 27.6

3

3.00-3.45 SPT-2 10 14

4

5 4.50-4.95 SPT-3 21 21

6

6.00-645 SPT-4 25 22

7

8

4

38 SP 7.50-7.95 SPT-5 29 23 0 97 2.6 0 30.7

9

9.00-9.45 SPT-6 33 25

10

11 10.50-10.95 SPT-7 28 21

12

SP 12.00-12.45 SPT-8 30 22 0 98

13

3

2

Medium Dense Fine SAND 

13

14 13.50-13.95 SPT-9 31 21

15

15.00-15.45 SPT-10 36 23

16

17 16.50-16.95 SPT-11 39 24

18

SP 18.00-18.45 SPT-12 38 23 1 95 2.6 0 32.74

 Dense Fine SAND 

SP 18.00-18.45 SPT-12 38 23 1 95 2.6 0 32.7

19

20 19.50-19.95 SPT-13 43 24

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : 34+986 Borehole dia : 150 mm
Co-ordinate: E:-  756199   N:- 3198851 Ground Water Table : 4.00 m
Reduce Level: 222.047 Termination Depth : 30.45 m Date : 18/01/2016

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

21

21.00-21.45 SPT-14 38 22

22

Grain size Consolidation Test Chemical Analysis  of soil
N - value

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & Auger

Depth 
(m) Analysis  (%)Strata Description Organic 

(%)

SPT Atterberg
R.L. 
(m) Limit (%)IS

 
Cl

as
si

fic
at

io
n 

pH Value

23 22.50-22.95 SPT-15 39 22

24

SP 24.00-24.45 SPT-16 42 22 2 96

25

26 25.50-26.00 SPT-17 40 21

27

27.00-27.45 SPT-18 45 23

28

2
Dense Fine SAND

28

29 SW-SM 28.50-28.95 SPT-19 54 25 0 94 0 34.3

30

30.00-30.45 SPT-20 61 27

31

32

33

Borehole terminated at depth of 30.45m

6

Very Dense Fine SAND

33

34

35

36

37

38

39

40

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 2
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 2
 Page  1 of   2

Location : 34+986 Borehole dia : 150 mm
Co-ordinate: E:-  756198   N:- 3198847 Ground Water Table : 3.50 m
Reduce Level: 222.047 Termination Depth : 30.45 m Date : 18/01/2016

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

0.00-0.50 DS-1

1

2 1.50-1.95 SPT-1 11 18

SM 26 16 42 31 11 25.2 2.04 1.63 0 31.8 Nil 119.15 7.33

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & Auger

Depth 
(m)

R.L. 
(m) Strata Description IS

 
Cl

as
si

fic
at

io
n 

Grain size Consolidation Test Chemical Analysis  of soil
N - value Limit (%) Analysis  (%)

pH Value Organic 
(%)

Medium Dense Silty SAND 
with Gravel

SPT Atterberg

NPSM 26 16 42 31 11 25.2 2.04 1.63 0 31.8 Nil 119.15 7.33

3

3.00-3.45 SPT-2 6 8

4

5 4.50-4.95 SPT-3 15 19

6

6.00-645 SPT-4 19 19

7

8 1

NP

8 SP 7.50-7.95 SPT-5 16 16 0 99 2.59

9

9.00-9.45 SPT-6 26 21

10

11 10.50-10.95 SPT-7 30 22

12

CL 12.00-12.45 SPT-8 14 33 23 10 0 5 71 24

13

1
Medium Dense Fine SAND 

Stiff Stiff Clay SILT
13

14 13.50-13.95 SPT-9 29 21

15

15.00-15.45 SPT-10 35 23

16

17 SP 16.50-16.95 SPT-11 38 23 0 98 2.59 0 33.3

18

18.00-18.45 SPT-12 32 20

2
Dense Fine SAND 

18.00-18.45 SPT-12 32 20

19

20 19.50-19.95 SPT-13 40 23

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 2
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 2
 Page  2 of   2

Location : 34+986 Borehole dia : 150 mm
Co-ordinate: E:-  756198   N:- 3198847 Ground Water Table : 3.50 m
Reduce Level: 222.047 Termination Depth : 30.45 m Date : 18/01/2016

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

21

SP 21.00-21.45 SPT-14 38 22 0 98

22

N - value Limit (%)R.L. 
(m) Strata Description

pH Value

SPT

Organic 
(%)

IS
 

Cl
as

si
fic

at
io

n 

Chemical Analysis  of soil
Analysis  (%)

Grain size Consolidation TestAtterberg

2

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & Auger

Depth 
(m)

23 22.50-22.95 SPT-15 38 21

24

24.00-24.45 SPT-16 43 23

25

26 25.50-26.00 SPT-17 47 24

27

SP 27.00-27.45 SPT-18 46 23 0 98 0 35

28

Dense To Very Dense Fine 
SAND

2

28

29 28.50-28.95 SPT-19 49 23

30

30.00-30.45 SPT-20 57 26

31

32

33

Borehole terminated at depth of 30.45m

33

34

35

36

37

38

39

40

Prepared By: Checked By:

201



Project : Method of Boring : Borehole No. 1
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : 35+549 Borehole dia : 150 mm
Co-ordinate: E:- 755865    N:- 3199300 Ground Water Table : 3.75 m
Reduce Level: 221.929 Termination Depth : 30.45 m Date : 19/01/2016

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

0.00-0.50 DS-1

1

2 1.50-1.95 SPT-1 12 20

SM 2.00-2.50 UDS-1 0 73 24 3 12.6 2.07 1.84 0 30

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Shell & Auger

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil
Analysis  (%)

Consolidation Test
Organic 

(%)

Atterberg

pH Value

Grain size

Medium Dense Silty SAND & 
gravel 

IS
 

Cl
as

si
fic

at
io

n 

SPT
Limit (%)Strata Description

SM 2.00-2.50 UDS-1 0 73 24 3 12.6 2.07 1.84 0 30

3

3.00-3.45 SPT-2 14 20

4

5 4.50-4.95 SPT-3 17 18

6

6.00-645 SPT-4 21 20

7

8 48 SP 7.50-7.95 SPT-5 19 18 0 96 2.59 0 32.0

9

9.00-9.45 SPT-6 28 22

10

11 10.50-10.95 SPT-7 32 23

12

SP 12.00-12.45 SPT-8 20 17 0 98

13

4

2

Medium Dense Fine SAND 

13

14 13.50-13.95 SPT-9 31 21

15

15.00-15.45 SPT-10 37 24

16

17 16.50-16.95 SPT-11 38 23

18

ML 18.00-18.45 SPT-12 35 22 31 26 5 3 5 73 19 2.61 0 32.6

Dense Fine SAND

ML 18.00-18.45 SPT-12 35 22 31 26 5 3 5 73 19 2.61 0 32.6

19

20 19.50-19.95 SPT-13 39 23

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : 35+549 Borehole dia : 150 mm
Co-ordinate: E:- 755865    N:- 3199300 Ground Water Table : 3.75 m
Reduce Level: 221.929 Termination Depth : 30.45 m Date : 19/01/2016

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

21

21.00-21.45 SPT-14 38 22

22

Strata Description Organic 
(%)

IS
 

Cl
as

si
fic

at
io

n 

pH Value
Analysis  (%)

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & Auger

Depth 
(m)

R.L. 
(m)

SPT Atterberg Consolidation Test Chemical Analysis  of soilGrain size
N - value Limit (%)

23 22.50-22.95 SPT-15 42 23

24

SP 24.00-24.45 SPT-16 45 23 0 99

25

26 25.50-26.00 SPT-17 52 25

27

27.00-27.45 SPT-18 49 24

28

Dense Fine SAND

1

28

29 SP 28.50-28.95 SPT-19 58 26 0 98 0 33.2

30

30.00-30.45 SPT-20 61 27

31

32

33

Borehole terminated at depth of 30.45m

2

33

34

35

36

37

38

39

40

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 2
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 2
 Page  1 of   2

Location : 35+549 Borehole dia : 150 mm
Co-ordinate: E:- 755862  N:- 3199298 Ground Water Table : 4.00 m
Reduce Level: 221.929 Termination Depth : 30.45 m Date : 19/01/2016

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

0.00-0.50 DS-1

1

2 ML 1.50-1.95 SPT-1 12 20 0 46 50 4 0 30.1 Nil 139 7.3
Medium Dense Sandy SILT

Consolidation TestGrain size Chemical Analysis  of soil
N - value Limit (%) Analysis  (%)

pH Value Organic 
(%)

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & Auger

Depth 
(m)

R.L. 
(m) Strata Description IS

 
Cl

as
si

fic
at

io
n 

SPT Atterberg

3

3.00-3.45 SPT-2 13 18

4

5 4.50-4.95 SPT-3 17 18

6

6.00-645 SPT-4 22 20

7

8

Medium Dense  Fine SAND

28 SP 7.50-7.95 SPT-5 26 22 0 98 2.65 0 33.1

9

9.00-9.45 SPT-6 33 25

10

11 10.50-10.95 SPT-7 29 22

12

SP 12.00-12.45 SPT-8 34 23 0 99

13

2

1

13

14 13.50-13.95 SPT-9 40 26

15

15.00-15.45 SPT-10 38 24

16

17 16.50-16.95 SPT-11 39 24

18

SP 18.00-18.45 SPT-12 43 25 1 97 2.65 0 34.5

Dense  Fine SAND

2SP 18.00-18.45 SPT-12 43 25 1 97 2.65 0 34.5

19

20 19.50-19.95 SPT-13 41 23

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 2
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 2
 Page  2 of   2

Location : 35+549 Borehole dia : 150 mm
Co-ordinate: E:- 755862  N:- 3199298 Ground Water Table : 4.00 m
Reduce Level: 221.929 Termination Depth : 30.45 m Date : 19/01/2016

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

21

21.00-21.45 SPT-14 43 24

22

Grain size Consolidation TestAtterberg
Limit (%) Analysis  (%)

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & Auger

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil

IS
 

Cl
as

si
fic

at
io

n 

SPT

Organic 
(%)pH Value

Strata Description N - value

23 22.50-22.95 SPT-15 47 25

24

SP 24.00-24.45 SPT-16 43 23 1 96

25

26 25.50-26.00 SPT-17 47 24

27

27.00-27.45 SPT-18 47 23

28

Dense Fine SAND
3

28

29 SP 28.50-28.95 SPT-19 53 25 0 96 0 34.7

30

30.00-30.45 SPT-20 59 26

31

32

33

Borehole terminated at depth of 30.45m

Very Dense Fine SAND

4

33

34

35

36

37

38

39

40

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  1 of   1

Location : 37+360 Borehole dia : 150 mm
Co-ordinate: E:-  754806   N:- 3200772 Ground Water Table : 2.00 m
Reduce Level: 220.751 Termination Depth : 12.45 m Date : 16/01/2016

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

0.00-0.50 DS-1

1

2 1.50-1.95 SPT-1 9 15

SM 2.00-2.50 UDS-1 0 58 31 11 21.9 1.98 1.62 0 31.3 Nil 139 7.2

Loose Silty SAND

Consolidation Test
Organic 

(%)

Atterberg

pH Value

Grain size Chemical Analysis  of soil
Analysis  (%)IS

 
Cl

as
si

fic
at

io
n 

SPT
Limit (%)Strata Description

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Shell & Auger

Depth 
(m)

R.L. 
(m)

SM 2.00-2.50 UDS-1 0 58 31 11 21.9 1.98 1.62 0 31.3 Nil 139 7.2

3

3.00-3.45 SPT-2 17 19

4

5 4.50-4.95 SPT-3 19 20

6

SW-SM 6.00-645 SPT-4 16 17 1 87 0 33.7

7

8

Medium Dense Silty SAND

12

8 7.50-7.95 SPT-5 19 18

9

SM 9.00-9.45 SPT-6 21 18 2 80 0 33.3

10

11 10.50-10.95 SPT-7 23 19

12

SW-SM 12.00-12.45 SPT-8 25 19 0 95 0 34.3

13 Borehole terminated at depth of 12.45m

Medium Dense  Fine SAND

18

5

13

14

15

16

17

18

19

20

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : 38+580 Borehole dia : 150 mm
Co-ordinate: E:-  754609   N:- 3201967 Ground Water Table : 2.00 m
Reduce Level: 220.980 Termination Depth : 30.45 m Date : 20/01/2016

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

0.00-0.50 DS-1

1

2 1.50-1.95 SPT-1 9 15

SM 2.00-2.50 UDS-1 0 68 29 3 22.3 1.95 1.59 0 29.8 Nil 129.07 7.26

Chemical Analysis  of soil
Strata Description Analysis  (%)

Consolidation Test
Organic 

(%)

Atterberg

pH Value

Loose Silty SAND

SPT
Limit (%)

Grain size

IS
 

Cl
as

si
fic

at
io

n 

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Shell & Auger

Depth 
(m)

R.L. 
(m)

SM 2.00-2.50 UDS-1 0 68 29 3 22.3 1.95 1.59 0 29.8 Nil 129.07 7.26

3

3.00-3.45 SPT-2 15 21

4

5 4.50-4.95 SPT-3 17 18

6

6.00-645 SPT-4 21 20

7

8 28 SP 7.50-7.95 SPT-5 20 18 0 98 2.63 0 32.0

9

9.00-9.45 SPT-6 26 21

10

11 10.50-10.95 SPT-7 30 22

12

12.00-12.45 SPT-8 28 21

13

2

Medium Dense  To Dense 
Fine SAND

13

14 SP 13.50-13.95 SPT-9 31 21 0 97 0 34

15

15.00-15.45 SPT-10 34 22

16

17 16.50-16.95 SPT-11 38 23

18

ML 18.00-18.45 SPT-12 35 22 28 3 14 67 16

3

Dense Sandy SILT & gravel

NPML 18.00-18.45 SPT-12 35 22 28 3 14 67 16

19

20 19.50-19.95 SPT-13 40 23

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : 38+580 Borehole dia : 150 mm
Co-ordinate: E:-  754609   N:- 3201967 Ground Water Table : 2.00 m
Reduce Level: 220.980 Termination Depth : 30.45 m Date : 20/01/2016

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

21

21.00-21.45 SPT-14 39 22

22

Grain size Consolidation Test Chemical Analysis  of soil
N - value Limit (%)IS

 
Cl

as
si

fic
at

io
n 

pH Value
Analysis  (%)

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & Auger

Depth 
(m)

R.L. 
(m) Strata Description Organic 

(%)

SPT Atterberg

23 22.50-22.95 SPT-15 42 23

24

SP 24.00-24.45 SPT-16 42 22 0 96 0 33.3

25

26 25.50-26.00 SPT-17 50 25

27

27.00-27.45 SPT-18 49 24

28

4
 Dense Fine SAND

28

29 28.50-28.95 SPT-19 57 26

30

SP 30.00-30.45 SPT-20 60 27 0 96

31

32

33

Very Dense Fine SAND

Borehole terminated at depth of 30.45m

4

33

34

35

36

37

38

39

40

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : 39+120 Borehole dia : 150 mm
Co-ordinate: E:-  754572   N:- 3202506 Ground Water Table : 0.60 m
Reduce Level: 223.383 Termination Depth : 30.45 m Date : 20/01/2016

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

0.00-0.50 DS-1

1

2 SP 1.50-1.95 SPT-1 10 16 0 96 0 31.7

Strata Description Organic 
(%)

Atterberg

pH Value

Grain size

IS
 

Cl
as

si
fic

at
io

n 

SPT
Limit (%)

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Shell & Auger

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil
Analysis  (%)

Consolidation Test

4

3

3.00-3.45 SPT-2 14 20

4

5 4.50-4.95 SPT-3 22 21

6

ML 6.00-645 SPT-4 27 23 29 3 6 79 12 2.59 0 33.5 Nil 129.07 7.43

7

8

NP

Loose To Medium Dense  
Silty SAND

8 7.50-7.95 SPT-5 32 25

9

9.00-9.45 SPT-6 26 21

10

11 10.50-10.95 SPT-7 30 22

12

SP 12.00-12.45 SPT-8 33 23 0 97 0 33.0

13

3

Medium Dense Sandy SILT

13

14 13.50-13.95 SPT-9 36 24

15

15.00-15.45 SPT-10 39 24

16

17 16.50-16.95 SPT-11 42 25

18

CL 18.00-18.45 SPT-12 35 22 33 20 13 0 7 72 21 2.64

Dense Fine SAND

CL 18.00-18.45 SPT-12 35 22 33 20 13 0 7 72 21 2.64

19

20 19.50-19.95 SPT-13 38 22

Prepared By: Checked By:

Hard Silty CLAY
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Project : Method of Boring : Borehole No. 1
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : 39+120 Borehole dia : 150 mm
Co-ordinate: E:-  754572   N:- 3202506 Ground Water Table : 0.60 m
Reduce Level: 223.383 Termination Depth : 30.45 m Date : 20/01/2016

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

21

21.00-21.45 SPT-14 40 23

22

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & Auger

Depth 
(m) Organic 

(%)

SPT Atterberg
R.L. 
(m)

Consolidation Test Chemical Analysis  of soil
N - value Limit (%)

pH Value
Analysis  (%)Strata Description

Grain size

IS
 

Cl
as

si
fic

at
io

n 

23 22.50-22.95 SPT-15 44 24

24

SP 24.00-24.45 SPT-16 46 24 0 96

25

26 25.50-26.00 SPT-17 48 24

27

27.00-27.45 SPT-18 46 23

28

4

Dense Fine SAND

28

29 SP 28.50-28.95 SPT-19 51 24 0 100 0 34.7

30

30.00-30.45 SPT-20 61 27

31

32

33

0
Very Dense Fine SAND

Borehole terminated at depth of 30.45m

33

34

35

36

37

38

39

40

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : CH 41+916 Borehole dia : 150 mm
Co-ordinate: E:- 754838.12   N:-3205227.62 Ground Water Table : 5.00 m
Reduce Level: 224.585 Termination Depth : 30.00 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 6

CL 2.00-2.50 UDS-1 33 18 15 0 18 70 12 21.7 1.92 1.58 2.61 57

3

3.00-3.45 SPT-2 14

4

5 4.50-4.95 SPT-3 15

6

6.00-6.45 SPT-4 20

7

21-01-2016

Limit (%)Strata Description

Firm Silty CLAY

Stiff to Very Stiff Silty CLAY

Organic 
(%)

Atterberg

pH Value

Grain size

IS
 

C
la

ss
ifi

ca
t

io
n 

SPT

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil

Analysis  (%)
Consolidation Test

8 7.50-7.95 SPT-5 24

CL 8.00-8.50 UDS-3 27 20 7 0 12 74 14 18.4 2.02 1.71 143 NIL 139 8.02

9

9.00-9.45 SPT-6 31

10

11 10.50-10.95 SPT-7 33

CL 11.00-11.50 UDS-4 26 19 7 1 5 82 12 22.1 2 1.64 133

12

12.00-12.45 SPT-8 38

13

14 13.50-13.95 SPT-9 33

ML 14.00-14.50 UDS-5 32 3 10 81 6 37.1 1.98 1.44

15

15.00-15.45 SPT-10 38 24

16

17 16.50-16.95 SPT-11 41 25

18

18.00-18.45 SPT-12 34 21

19

20 19.50-19.95 SPT-13 37 22

Prepared By: Checked By:

NP

Hard Silty CLAY

Dense Sandy SILT
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Project : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : CH 41+916 Borehole dia : 150 mm
Co-ordinate: E:- 754838.12   N:-3205227.62 Ground Water Table : 5.00 m
Reduce Level: 224.585 Termination Depth : 30.00 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

CL 20.00-20.50 UDS-7 27 19 8 2 15 68 15 20.8 1.98 1.61 2.64

21

21.00-21.45 SPT-14 42

22

23 22.50-22.95 SPT-15 44

ML 23.00-23.50 UDS-8 28 0 15 77 8 19.1 1.99 1.67 0 32.1

24

24.00-24.45 SPT-16 48 25

25

26 25.50-25.95 SPT-17 52 25

27

N - value Limit (%)
pH Value Organic 

(%)
Strata Description IS

 
C

la
ss

ifi
ca

t
io

n 

SPT

NP

Hard Silty CLAY

Atterberg

Dense to Very Dense Sandy 
SILT

Chemical Analysis  of soil

21-01-2016
Grain size Consolidation Test

Analysis  (%)

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

Rotary

Depth 
(m)

R.L. 
(m)

27.00-27.45 SPT-18 49 24

28

29 28.50-28.95 SPT-19 56 26

30 30.00-30.45 SPT-20 61 27

Borehole terminated at depth of 30.45m

31

32

33

34

35

36

37

38

39

40

Prepared By: Checked By:

212



Project : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : CH 43+900 Borehole dia : 150 mm
Co-ordinate: E:-755233.19  N:- 3207147.35 Ground Water Table : 9.50 m
Reduce Level: 223.979 Termination Depth : 30.00 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 21 80

CL 2.00-2.50 UDS-1 30 18 12 1 14 74 11 13.6 1.72 1.51

3

3.00-3.45 SPT-2 25

4

5 4.50-4.95 SPT-3 22

ML 5.00-5.50 UDS-2 30 NP 0 18 76 6 11.3 1.68 1.51 2.64 NIL 99.29 7.52

6

6.00-6.45 SPT-4 18 18

7

22-01-2016

Very Stiff Silty CLAY

Limit (%)Strata Description

Medium Dense Sandy SILT 

Organic 
(%)

Atterberg

pH Value

Grain size

IS
 

C
la

ss
ifi

ca
t

io
n 

SPT

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil

Analysis  (%)
Consolidation Test

8 7.50-7.95 SPT-5 14 15

CL 8.00-8.50 UDS-3 33 20 13 0 16 73 11 19.1 1.9 1.6

9

9.00-9.45 SPT-6 21

10

11 10.50-10.95 SPT-7 24

CL 11.00-11.50 UDS-4 32 21 11 4 4 68 24 21.8 2.06 1.69 116

12

12.00-12.45 SPT-8 25

13

14 13.50-13.95 SPT-9 27

15

15.00-15.45 SPT-10 29

16

17 16.50-16.95 SPT-11 34

18

SP 18.00-18.45 SPT-12 37 22 1 96 2.66 34.8

19

20 19.50-19.95 SPT-13 40 23

Prepared By: Checked By:

3

Very Stiff Silty CLAY

Dense Fine SAND
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Project : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : CH 43+900 Borehole dia : 150 mm
Co-ordinate: E:-755233.19  N:- 3207147.35 Ground Water Table : 9.50 m
Reduce Level: 223.979 Termination Depth : 30.00 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

20.00-20.50 UDS-7

21

21.00-21.45 SPT-14 42 23

22

23 22.50-22.95 SPT-15 40 22

24

24.00-24.45 SPT-16 43 23

25

26 SP 25.50-25.95 SPT-17 47 24 0 98

27

N - valueStrata Description Analysis  (%)

Chemical Analysis  of soil

Organic 
(%)

2

22-01-2016

Dense to Vey Dense Fine 
SAND

Grain size Consolidation TestAtterberg

IS
 

C
la

ss
ifi

ca
t

io
n Limit (%)

pH Value

SPT

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

Rotary

Depth 
(m)

R.L. 
(m)

27.00-27.45 SPT-18 52 25

28

29 28.50-28.95 SPT-19 57 26

30 30.00-30.45 SPT-20 64 28

Borehole terminated at depth of 30.45m

31

32

33

34

35

36

37

38

39

40

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : CH 46+362 Borehole dia : 150 mm
Co-ordinate: E:- 755356.32  N:- 3209599.42 Ground Water Table : 10.00 m
Reduce Level: 226.246 Termination Depth : 30.00 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 11 18

ML 2.00-2.50 UDS-1 29 0 19 77 4 13.6 2.09 1.84

3

3.00-3.45 SPT-2 12 17

4

5 4.50-4.95 SPT-3 18 19

CL 5.00-5.50 UDS-2 30 18 12 6 11 70 13 19.5 1.89 1.58

6

6.00-6.45 SPT-4 20

7

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil

Analysis  (%)
Consolidation Test

Organic 
(%)

Atterberg

pH Value

Grain size

IS
 

C
la

ss
ifi

ca
t

io
n 

SPT

24-01-2016

Medium Dense Sandy SILT 

Limit (%)Strata Description

V  Stiff Silt  CLAY

NP

8 7.50-7.95 SPT-5 26

CL 8.00-8.50 UDS-3 30 21 9 0 11 78 11 21.2 2.14 1.76 2.65 0.7 109.22 8.16

9

9.00-9.45 SPT-6 33

10

11 10.50-10.95 SPT-7 41

CL 11.00-11.50 UDS-4 31 21 10 0 7 82 11 20.7 1.98 1.64 137

12

12.00-12.45 SPT-8 47

13

14 13.50-13.95 SPT-9 65

CL 14.00-14.50 UDS-5 29 18 11 2 8 79 11 26.3 1.91 1.51 115

15

15.00-15.45 SPT-10 45

16

17 16.50-16.95 SPT-11 43

CL 17.00-17.50 UDS-6 30 20 10 4 12 67 17 24.8 2.05 1.64 125

18

18.00-18.45 SPT-12 48

19

20 19.50-19.95 SPT-13 58

Prepared By: Checked By:

Hard Silty CLAY

Very Stiff Silty CLAY
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Project : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : CH 46+362 Borehole dia : 150 mm
Co-ordinate: E:- 755356.32  N:- 3209599.42 Ground Water Table : 10.00 m
Reduce Level: 226.246 Termination Depth : 30.00 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

20.00-20.50 UDS-7 30 19 11 0 11 75 14 19.4 2.04 1.71 2.65

21

21.00-21.45 SPT-14 59

22

23 22.50-22.95 SPT-15 56

CL 23.00-23.50 UDS-8 29 20 9 0 12 76 12 23.7 2.02 1.63 230

24

24.00-24.45 SPT-16 58

25

26 25.50-25.95 SPT-17 52

27

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

Rotary

Depth 
(m)

R.L. 
(m) Strata Description IS

 
C

la
ss

ifi
ca

t
io

n 

SPT Atterberg Chemical Analysis  of soil

N - value Limit (%) Analysis  (%)
pH Value Organic 

(%)

Hard Silty CLAY

24-01-2016
Grain size Consolidation Test

SP 27.00-27.45 SPT-18 58 27 0 97 0 34.7

28

29 28.50-28.95 SPT-19 62 28

30 30.00-30.45 SPT-20 76 32

Borehole terminated at depth of 30.45m

31

32

33

34

35

36

37

38

39

40

Prepared By: Checked By:

3

Very Dense Fine SAND
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Project : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : CH 48+122 Borehole dia : 150 mm
Co-ordinate: E:- 755031.57  N:- 3211329.88 Ground Water Table : 9.00 m
Reduce Level: 224.318 Termination Depth : 30.00 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 10

CI 2.00-2.50 UDS-1 37 21 16 0 5 70 25 20.4 1.96 1.63 99

3

3.00-3.45 SPT-2 12

4

5 4.50-4.95 SPT-3 15

6

ML 6.00-6.45 SPT-4 18 18 0 9 86 5 2.60 NIL 99.29 6.67

7

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil

Analysis  (%)
Consolidation Test

Organic 
(%)

Atterberg

pH Value

Grain size

IS
 

C
la

ss
ifi

ca
t

io
n 

SPT

23-01-2016

Limit (%)Strata Description

Stiff Silty CLAY

8 7.50-7.95 SPT-5 20 18

9

9.00-9.45 SPT-6 23 19

10

11 10.50-10.95 SPT-7 25 20

ML 11.00-11.50 UDS-4 29 1 5 85 9 22.1 1.99 1.63 0 30

12

12.00-12.45 SPT-8 22 18

13

14 13.50-13.95 SPT-9 25 19

ML 14.00-14.50 UDS-5 28 5 9 80 6 16.9 2 1.71

15

15.00-15.45 SPT-10 29 20

16

17 16.50-16.95 SPT-11 30 20

CL 17.00-17.50 UDS-6 30 20 10 7 9 72 12 21.8 2.06 1.69 2.66 124

18

18.00-18.45 SPT-12 36

19

20 19.50-19.95 SPT-13 32

Prepared By: Checked By:

NP

NP

Hard Silty CLAY

Medium Dense Sandy SILT
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Project : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : CH 48+122 Borehole dia : 150 mm
Co-ordinate: E:- 755031.57  N:- 3211329.88 Ground Water Table : 9.00 m
Reduce Level: 224.318 Termination Depth : 30.00 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

CL 20.00-20.50 UDS-7 28 18 10 1 2 64 33 18.6 2.03 1.71 129

21

21.00-21.45 SPT-14 35

22

23 22.50-22.95 SPT-15 31

ML 23.00-23.50 UDS-8 28 21 7 3 13 78 6 22.3 2.14 1.75

24

24.00-24.45 SPT-16 34 20

25

26 25.50-25.95 SPT-17 32 19

27

pH Value

SPT

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

Rotary

Depth 
(m)

R.L. 
(m) Strata Description IS

 
C

la
ss

ifi
ca

t
io

n 

Chemical Analysis  of soil

Organic 
(%)

Hard Silty CLAY

Dense to Very Dense Sandy 
SILT

23-01-2016
Grain size Consolidation TestAtterberg

N - value Limit (%) Analysis  (%)

27.00-27.45 SPT-18 43 22

28

29 28.50-28.95 SPT-19 52 24

30 30.00-30.45 SPT-20 65 28

Borehole terminated at depth of 30.45m

31

32

33

34

35

36

37

38

39

40

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : CH 48+400 Borehole dia : 150 mm
Co-ordinate: E:- 754976.25  N:- 3211606.75 Ground Water Table : 4.00 m
Reduce Level: 225.969 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 5

CL 2.00-2.50 UDS-1 34 22 12 0 12 76 12 16.3 1.7 1.46 2.63 51 Nil 89.36 7.15

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Shell & Auger

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil
Analysis  (%)

Consolidation Test
Organic 

(%)

Atterberg

pH Value

Grain size

IS
 

Cl
as

si
fic

at
io

n 

SPT
21/2/2016

Limit (%)Strata Description

Firm Silty CLAY

CL 2.00-2.50 UDS-1 34 22 12 0 12 76 12 16.3 1.7 1.46 2.63 51 Nil 89.36 7.15

3

3.00-3.45 SPT-2 9

4

5 4.50-4.95 SPT-3 11

5.00-5.50 UDS-2

6

6.00-6.45 SPT-4 16

7

8

Stiff to Very Stiff Silty CLAY

8 7.50-7.95 SPT-5 12

8.00-8.50 UDS-3 17.5 1.85 1.58

9

9.00-9.45 SPT-6 17

10

11 10.50-10.95 SPT-7 28

11.00-11.50 UDS-4

12

12.00-12.45 SPT-8 31

13

Very Stiff Silty CLAY

13

14 13.50-13.95 SPT-9 35

CI 14.00 -14.50 UDS-5 37 17 20 2 7 74 17 26 2.04 1.62 155

15

15.00-15.45 SPT-10 26

16

17 16.50-16.95 SPT-11 32

CI 17.00 -17.50 UDS-6 43 21 22 5 7 68 20 28.5 1.94 1.51

18

18.00-18.45 SPT-12 45

Very Stiff to Hard Silty CLAY

18.00-18.45 SPT-12 45

19

20 19.50-19.95 SPT-13 31

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : CH 48+400 Borehole dia : 150 mm
Co-ordinate: E:- 754976.25  N:- 3211606.75 Ground Water Table : 4.00 m
Reduce Level: 225.969 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

20.00-20.50 UDS-7 20.7 2.02 1.68

21

21.00-21.45 SPT-14 38

22

Limit (%)
pH Value

SPT
R.L. 
(m) Strata Description Analysis  (%)

Chemical Analysis  of soil

Organic 
(%)

IS
 

Cl
as

si
fic

at
io

n 

21/2/2016
Grain size Consolidation TestAtterberg

N - value

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & Auger

Depth 
(m)

23 22.50-22.95 SPT-15 39

CI 23.00-23.50 UDS-8 39 20 19 0 6 77 17 30.5 1.99 1.53

24

24.00-24.45 SPT-16 41

25

26 25.50-25.95 SPT-17 36 20

25.00-25.50 UDS-9

27

27.00-27.45 SPT-18 43 22

28

Hard Silty CLAY

28

29 SW-SM 28.50-28.95 SPT-19 49 23 1 93 0 34.1

29.00-29.50 UDS-10

30 30.00-30.45 SPT-20 58 26

Borehole terminated at depth of 30.45m

31

32

33

Dense to Very Dense Fine 
SAND

6

33

34

35

36

37

38

39

40

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : CH 48+510 Borehole dia : 150 mm
Co-ordinate: E:-754951.06  N:- 3211709.45 Ground Water Table : 9.00 m
Reduce Level: 226.193 Termination Depth : 30.00 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 7 11

SM 2.00-2.50 UDS-1 0 76 7.8 1.85 1.72 0 30

3

3.00-3.45 SPT-2 16 19

4

5 4.50-4.95 SPT-3 20 20

6

6.00-6.45 SPT-4 22 20

7

SPT

23-01-2016

Limit (%)Strata Description

24

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil

Analysis  (%)
Consolidation Test

Organic 
(%)

Atterberg

pH Value

Grain size

IS
 

C
la

ss
ifi

ca
t

io
n 

Loose to Medium Dense Silty 
SAND

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

8 7.50-7.95 SPT-5 26 22

ML 8.00-8.50 UDS-3 29 0 17 75 8 19.1 2.03 1.71 2.66 NIL 119.15 7.63

9

9.00-9.45 SPT-6 36 26

10

11 10.50-10.95 SPT-7 37 26

CL 11.00-11.50 UDS-4 33 21 12 1 7 81 11 24.5 2.13 1.71

12

12.00-12.45 SPT-8 40

13

14 13.50-13.95 SPT-9 38

ML 14.00-14.50 UDS-5 31 0 8 84 8 23.9 2 1.61

15

15.00-15.45 SPT-10 40 25

16

17 16.50-16.95 SPT-11 45 26

ML 17.00-17.50 UDS-6 32 6 13 75 6 20.3 2.06 1.71 0 31

18

18.00-18.45 SPT-12 44 25

19

20 19.50-19.95 SPT-13 47 26

Prepared By: Checked By:

NP

NP

NP

Dense Sandy SILT

Hard Silty CLAY

Dense Sandy SILT
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Project : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : CH 48+510 Borehole dia : 150 mm
Co-ordinate: E:-754951.06  N:- 3211709.45 Ground Water Table : 9.00 m
Reduce Level: 226.193 Termination Depth : 30.00 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

ML 20.00-20.50 UDS-7 28 1 16 74 9 22.4 2.01 1.64 2.65 0 32

21

21.00-21.45 SPT-14 49 26

22

23 22.50-22.95 SPT-15 54 27

ML 23.00-23.50 UDS-8 27 3 17 74 6 21.8 2.04 1.67

24

24.00-24.45 SPT-16 47 24

25

26 25.50-25.95 SPT-17 52 25

27

Chemical Analysis  of soil

N - value Limit (%) Analysis  (%)
pH Value Organic 

(%)

R.L. 
(m) Strata Description IS

 
C

la
ss

ifi
ca

t
io

n 

SPT Atterberg

23-01-2016
Grain size Consolidation Test

NP

NPDense to Very Dense Sandy 
SILT

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

Rotary

Depth 
(m)

SP 27.00-27.45 SPT-18 51 25 0 98 0 33.3

28

29 28.50-28.95 SPT-19 55 25

30 30.00-30.45 SPT-20 63 27

Borehole terminated at depth of 30.45m

31

32

33

34

35

36

37

38

39

40

Prepared By: Checked By:

2

Very Dense Fine SAND

222



Project : Method of Boring : Borehole No. 1
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : CH 49+250 Borehole dia : 150 mm
Co-ordinate: E: 754789.47  N: 3212462.03 Ground Water Table : 4.00 m
Reduce Level: 223.921. Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 11

CI 2.00-2.50 UDS-1 46 23 23 1 7 71 21 18.2 2.1 1.78 2.64 63 Nil 99.29 7.6

21/2/2016

Limit (%)Strata Description Organic 
(%)

Atterberg

pH Value

Grain size

IS
 

Cl
as

si
fic

at
io

n 

SPT

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Shell & Auger

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil
Analysis  (%)

Consolidation Test

CI 2.00-2.50 UDS-1 46 23 23 1 7 71 21 18.2 2.1 1.78 2.64 63 Nil 99.29 7.6

3

3.00-3.45 SPT-2 9

4

5 4.50-4.95 SPT-3 12

5.00-5.50 UDS-2

6

6.00-6.45 SPT-4 14

7

8

Stiff Silty CLAY

8 7.50-7.95 SPT-5 16

8.00-8.50 UDS-3

9

9.00-9.45 SPT-6 14

10

11 10.50-10.95 SPT-7 18 21.8 2.09 1.71

11.00-11.50 UDS-4

12

12.00-12.45 SPT-8 19

13 Very Stiff Silty CLAY13

14 13.50-13.95 SPT-9 21

CI 14.00 -14.50 UDS-5 45 22 23 1 6 72 21 18.2 2.16 1.83 111

15

15.00-15.45 SPT-10 24

16

17 16.50-16.95 SPT-11 25

17.00 -17.50 UDS-6

18

18.00-18.45 SPT-12 3218.00-18.45 SPT-12 32

19

20 19.50-19.95 SPT-13 34

Prepared By: Checked By:

Hard Silty CLAY
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Project : Method of Boring : Borehole No. 1
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : CH 49+250 Borehole dia : 150 mm
Co-ordinate: E: 754789.47  N: 3212462.03 Ground Water Table : m
Reduce Level: 223.921. Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

20.00-20.50 UDS-7

21

21.00-21.45 SPT-14 38 22

22

Analysis  (%)IS
 

Cl
as

si
fic

at
io

n Limit (%)
pH Value

SPT Grain size Consolidation TestAtterberg
N - value

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & Auger

Depth 
(m)

Chemical Analysis  of soil

Organic 
(%)

21/2/2016

R.L. 
(m) Strata Description

23 22.50-22.95 SPT-15 40 22

ML 23.00-23.50 UDS-8 30 0 5 89 6 16 2 1.72

24

24.00-24.45 SPT-16 43 23

25

26 25.50-25.95 SPT-17 47 24

ML 26.00-26.50 UDS-9 33 NP 0 3 89 8 16.3 2.1 1.8 0 32.7

27

27.00-27.45 SPT-18 50 24

28

Dense to Very Dense Sandy 
SILT

NP

28

29 28.50-28.95 SPT-19 53 25

29.00-29.50 UDS-10

30 30.00-30.45 SPT-20 58 26

Borehole terminated at depth of 30.45m

31

32

3333

34

35

36

37

38

39

40

Prepared By: Checked By:

224



Project : Method of Boring : Borehole No. 1
 Page  1 of  1

Location : CH 50+100 Borehole dia : 150 mm
Co-ordinate: E: 754701.65  N: 3213224.90 Ground Water Table : 7.00 m

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & Auger

Co-ordinate: E: 754701.65  N: 3213224.90 Ground Water Table : 7.00 m
Reduce Level: 223.870 Termination Depth : 12.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 9 15

ML 2.00-2.50 UDS-1 26 0 9 87 4 13.8 1.9 1.67 0 28.9 Nil 129.07 7.54

3

3.00-3.45 SPT-2 14 20

4

22/2/2016

Strata Description N - valueDepth 
(m)

R.L. 
(m)

Chemical Analysis  of soil

Organic 
(%)

Atterberg

pH Value

Grain size

IS
 

Cl
as

si
fic

at
io

n Analysis  (%)
SPT

Limit (%)

NP

Loose Sandy SILT

Consolidation Test

4

5 4.50-4.95 SPT-3 20 20

5.00-5.50 UDS-2

6

6.00-6.45 SPT-4 22 20

7

0 35.3

8 SW-SM 7.50-7.95 SPT-5 19 18 2 92

8.00-8.50 UDS-3

9

6

Medium Dense Sandy SILT

9

9.00-9.45 SPT-6 25 20

10

11 10.50-10.95 SPT-7 28 21

11.00-11.50 UDS-4

12

12.00-12.45 SPT-8 22 18

Prepared By: Checked By:

Medium Dense Fine SAND

225



Project : Method of Boring : Borehole No. 1
 Page  1 of   1

Location : CH 51+000 Borehole dia : 150 mm
Co-ordinate: E:- 755017.52  N:- 3214106.89 Ground Water Table : 8.00 m
Reduce Level: 224.623 Termination Depth : 12.00 m Date : 

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 SM 1.50-1.95 SPT-1 11 18 6 47 0 34.7

3

3.00-3.45 SPT-2 14 20

4

5 4.50-4.95 SPT-3 11 14

6 0 34.6 NIL 89.36 7.76

SW-SM 6.00-6.45 SPT-4 17 17 0 94 2.64

7

24-01-2016

Limit (%)Strata Description

47

6

Medium Dense Silty SAND

Organic 
(%)

Atterberg

pH Value

Grain size

IS
 

C
la

ss
ifi

ca
t

io
n 

SPT

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil

Analysis  (%)
Consolidation Test

8 7.50-7.95 SPT-5 24 21

9

9.00-9.45 SPT-6 31 24

10

11 SW-SM 10.50-10.95 SPT-7 34 24 0 94 0 34.2

12 12.00-12.45 SPT-8 37 25

Borehole terminated at depth of 12.45m

13

14

15

16

17

18

19

20

Prepared By: Checked By:

6

Medium Dense to Dense Fine 
SAND

226



Project : Method of Boring : Borehole No. 1
 Page  1 of   1

Location : CH 52+640 Borehole dia : 150 mm
Co-ordinate: E:-  755883.9  N:- 3215499.75 Ground Water Table : 8.50 m
Reduce Level: 226.035 Termination Depth : 12.00 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 ML 1.50-1.95 SPT-1 12 20 0 20 77 3 0 30.6

3

3.00-3.45 SPT-2 16 19

4

5 4.50-4.95 SPT-3 15 17

6

ML 6.00-6.45 SPT-4 26 23 1 16 71 12 0 30.9 NIL 119.15 6.83

7

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil

Analysis  (%)
Consolidation Test

Organic 
(%)

Atterberg

pH Value

Grain size

IS
 

C
la

ss
ifi

ca
t

io
n 

SPT

27-01-2016

Limit (%)Strata Description

Medium Dense Sandy SILT

8 7.50-7.95 SPT-5 24 21

9

9.00-9.45 SPT-6 29 23

10

11 SW-SM 10.50-10.95 SPT-7 34 24 1 92 0 34.0

12 12.00-12.45 SPT-8 37 25

Borehole terminated at depth of 12.45m

13

14

15

16

17

18

19

20

Prepared By: Checked By:

7

Dense Fine SAND

227



Project : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : CH 54+825 Borehole dia : 150 mm
Co-ordinate: E:- 757028.54  N:- 3217365.04 Ground Water Table : 9.50 m
Reduce Level: 226.301 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 13 21

ML 2.00-2.50 UDS-1 33 4 10 78 8 19.5 2.07 1.73 0 29.4

3

3.00-3.45 SPT-2 17 19

4

5 4.50-4.95 SPT-3 17 18

6

6.00-6.45 SPT-4 20 19

7

Medium Dense Sandy SILT

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil

Analysis  (%)
Consolidation Test

Organic 
(%)

Atterberg

pH Value

Grain size

IS
 

C
la

ss
ifi

ca
t

io
n 

SPT

26-01-2016

Limit (%)Strata Description

NP

8 SM 7.50-7.95 SPT-5 25 21 0 76 NIL 89.36 7.03

9

9.00-9.45 SPT-6 28 22

10

11 10.50-10.95 SPT-7 32 23

12

SP 12.00-12.45 SPT-8 30 22 0 97 0 33.8

13

14 13.50-13.95 SPT-9 32 22

15

15.00-15.45 SPT-10 35 23

16

17 16.50-16.95 SPT-11 44 26

18

SP 18.00-18.45 SPT-12 38 23 0 99

19

20 19.50-19.95 SPT-13 42 24

Prepared By: Checked By:

Medium Dense to Dense Silty 
SAND

Dense Fine SAND

24

3

1
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Project : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : CH 54+825 Borehole dia : 150 mm
Co-ordinate: E:- 757028.54  N:- 3217365.04 Ground Water Table : 9.50 m
Reduce Level: 226.301 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

21

21.00-21.45 SPT-14 39 22

22

23 22.50-22.95 SPT-15 41 22

24

24.00-24.45 SPT-16 44 23

25

26 25.50-25.95 SPT-17 49 24

ML 26.00-26.50 UDS-9 31 3 17 72 8 22.5 2.09 1.65 0 31.9

27

NP

Dense Fine SAND

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

Rotary

Depth 
(m)

R.L. 
(m) Strata Description IS

 
C

la
ss

ifi
ca

t
io

n 

SPT Atterberg

26-01-2016
Grain size Consolidation Test Chemical Analysis  of soil

N - value Limit (%) Analysis  (%)
pH Value Organic 

(%)

27.00-27.45 SPT-18 51 25

28

29 28.50-28.95 SPT-19 58 26

30 30.00-30.45 SPT-20 67 29

Borehole terminated at depth of 30.45m

31

32

33

34

35

36

37

38

39

40

Prepared By: Checked By:

Very Dense Sandy SILT

229



Project : Method of Boring : Borehole No. 2
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 2
 Page  1 of   2

Location : CH 54+825 Borehole dia : 150 mm
Co-ordinate: E:- 757028.54 N:- 3217365.04 Ground Water Table : m
Reduce Level: 226.301 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 14 23

ML 2.00-2.50 UDS-1 30 0 43 50 7 10.7 1.95 1.76 2.6 0 28.8 Nil 89.36 7.38

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Shell & Auger

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil
Analysis  (%)

Consolidation Test
Organic 

(%)

Atterberg

pH Value

Grain size

IS
 

Cl
as

si
fic

at
io

n 

SPT
24/2/2016

Limit (%)Strata Description

NPML 2.00-2.50 UDS-1 30 0 43 50 7 10.7 1.95 1.76 2.6 0 28.8 Nil 89.36 7.38

3

3.00-3.45 SPT-2 16 19

4

5 4.50-4.95 SPT-3 22 21

5.00-5.50 UDS-2

6

6.00-6.45 SPT-4 23 21

7

8

NP

Medium Dense Sandy SILT

8 7.50-7.95 SPT-5 23 20

8.00-8.50 UDS-3

9

9.00-9.45 SPT-6 24 20

10

11 10.50-10.95 SPT-7 21 18

11.00-11.50 UDS-4

12

SW-SM 12.00-12.45 SPT-8 25 19 0 95

13

5

13

14 13.50-13.95 SPT-9 27 20

14.00 -14.50 UDS-5

15

15.00-15.45 SPT-10 29 20

16

17 16.50-16.95 SPT-11 32 21

17.00 -17.50 UDS-6

18

18.00-18.45 SPT-12 33 21

Medium Dense to Dense Fine 
SAND

18.00-18.45 SPT-12 33 21

19

20 19.50-19.95 SPT-13 35 21

Prepared By: Checked By:

230



Project : Method of Boring : Borehole No. 2
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : CH 54+825 Borehole dia : 150 mm
Co-ordinate: E:- 757028.54 N:- 3217365.04 Ground Water Table : m
Reduce Level: 226.301 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

20.00-20.50 UDS-7

21

21.00-21.45 SPT-14 37 21

22

Strata Description N - value

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & Auger

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil

Organic 
(%)

24/2/2016

Analysis  (%)IS
 

Cl
as

si
fic

at
io

n Limit (%)
pH Value

SPT Grain size Consolidation TestAtterberg

23 SW-SM 22.50-22.95 SPT-15 41 22 1 94 0 33.4

23.00-23.50 UDS-8

24

24.00-24.45 SPT-16 45 23

25

26 25.50-25.95 SPT-17 51 25

25.00-25.50 UDS-9

27

27.00-27.45 SPT-18 57 27

28

Dense to Very Dense Fine 
SAND

5

28

29 28.50-28.95 SPT-19 60 27

30 30.00-30.45 SPT-20 62 27

Borehole terminated at depth of 30.45m

31

32

3333

34

35

36

37

38

39

40

Prepared By: Checked By:

231



Project : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : CH 55+850 Borehole dia : 150 mm
Co-ordinate: E:- 757566.43  N:- 3218233.90 Ground Water Table : 12.00 m
Reduce Level: 225.699 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 16 21

ML 2.00-2.50 UDS-1 31 0 25 63 12 11.4 1.83 1.65 0 30

3

3.00-3.45 SPT-2 12 17

4

5 4.50-4.95 SPT-3 18 19

6

6.00-6.45 SPT-4 21 20

7

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil

Analysis  (%)
Consolidation Test

Organic 
(%)

Atterberg

pH Value

Grain size

IS
 

C
la

ss
ifi

ca
t

io
n 

SPT

Medium Dense Sandy SILT

26-01-2016

Limit (%)Strata Description

NP

8 SW-SM 7.50-7.95 SPT-5 23 20 0 92 2.63 NIL 89.36 7.96

9

9.00-9.45 SPT-6 29 23

10

11 10.50-10.95 SPT-7 23 19

12

12.00-12.45 SPT-8 30 22

13

14 SP 13.50-13.95 SPT-9 35 23 0 95 0 35.6

15

15.00-15.45 SPT-10 45 27

16

17 16.50-16.95 SPT-11 30 20

18

18.00-18.45 SPT-12 34 21

19

20 SP 19.50-19.95 SPT-13 38 22 0 96

Prepared By: Checked By:

4

Medium Dense Fine SAND

Dense Fine SAND

8

5
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Project : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : CH 55+850 Borehole dia : 150 mm
Co-ordinate: E:- 757566.43  N:- 3218233.90 Ground Water Table : 12.00 m
Reduce Level: 225.699 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

21

21.00-21.45 SPT-14 39 22

22

23 22.50-22.95 SPT-15 41 22

24

24.00-24.45 SPT-16 44 23

25

26 25.50-25.95 SPT-17 56 27

27

pH Value

SPT

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

Rotary

Depth 
(m)

R.L. 
(m) Strata Description IS

 
C

la
ss

ifi
ca

t
io

n 

Chemical Analysis  of soil

Organic 
(%)

Dense to Very Dense Fine 
SAND

26-01-2016
Grain size Consolidation TestAtterberg

N - value Limit (%) Analysis  (%)

SP 27.00-27.45 SPT-18 54 26 0 96 0 36.5

28

29 28.50-28.95 SPT-19 60 27

30 30.00-30.45 SPT-20 68 29

Borehole terminated at depth of 30.45m

31

32

33

34

35

36

37

38

39

40

Prepared By: Checked By:

4
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Project : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : CH 56+780 Borehole dia : 150 mm
Co-ordinate: E:- 758055.09  N:- 3219023.09 Ground Water Table : 7.00 m
Reduce Level: 228.358 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 ML 1.50-1.95 SPT-1 6 10 11 14 64 11

3

3.00-3.45 SPT-2 13 18

4

5 4.50-4.95 SPT-3 17 18

6

6.00-6.45 SPT-4 19 19

7

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil

Analysis  (%) Organic 
(%)pH Value

Grain size

IS
 

C
la

ss
ifi

ca
t

io
n 

SPT

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

26-01-2016

Limit (%)Strata Description

Loose to Medium Dense 
Sandy SILT

Consolidation TestAtterberg

8 SP 7.50-7.95 SPT-5 20 18 0 97 0 32.7

9

9.00-9.45 SPT-6 22 19

10

11 10.50-10.95 SPT-7 26 20

12

12.00-12.45 SPT-8 27 20

13

14 13.50-13.95 SPT-9 30 21

ML 14.00-14.50 UDS-5 29 3 6 82 9 23.6 2.18 1.76 0 30 NIL 109.22 7.59

15

15.00-15.45 SPT-10 34 22

16

17 16.50-16.95 SPT-11 37 23

18

18.00-18.45 SPT-12 42 24

19

20 19.50-19.95 SPT-13 52 28

Prepared By: Checked By:

NP

Dense to Very Dense Sandy 
SILT

3

Medium Dense Fine SAND
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Project : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : CH 56+780 Borehole dia : 150 mm
Co-ordinate: E:- 758055.09  N:- 3219023.09 Ground Water Table : 7.00 m
Reduce Level: 228.358 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

21

SW-SM 21.00-21.45 SPT-14 57 29 1 92

22

23 22.50-22.95 SPT-15 62 30

24

24.00-24.45 SPT-16 49 25

25

26 25.50-25.95 SPT-17 65 30

27

SPT Atterberg

Vey Dense Fine SAND

Grain size Consolidation Test

7

Organic 
(%)

Chemical Analysis  of soil

N - value Limit (%) Analysis  (%)

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

Rotary

Depth 
(m)

R.L. 
(m) Strata Description IS

 
C

la
ss

ifi
ca

t
io

n 

26-01-2016

pH Value

SP 27.00-27.45 SPT-18 62 28 1 98 0 33.3

28

29 28.50-28.95 SPT-19 69 30

30 30.00-30.45 SPT-20 75 31

Borehole terminated at depth of 30.45m

31

32

33

34

35

36

37

38

39

40

Prepared By: Checked By:

1
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Project : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : CH 57+555 Borehole dia : 150 mm
Co-ordinate: E:- 758457.09  N:- 3219680.76 Ground Water Table : 9.00 m
Reduce Level: 228.935 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 12 20

ML 2.00-2.50 UDS-1 29 2 17 72 9 16.3 2.1 1.81

3

3.00-3.45 SPT-2 13 18

4

5 4.50-4.95 SPT-3 17 18

ML 5.00-5.50 UDS-2 28 1 12 86 1 15.6 1.74 1.51 0 30

6

6.00-6.45 SPT-4 13 15

7

Medium Dense Sandy SILT

26-01-2016

Limit (%)Strata Description

NP

NP

Organic 
(%)

Atterberg

pH Value

Grain size

IS
 

C
la

ss
ifi

ca
t

io
n 

SPT

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil

Analysis  (%)
Consolidation Test

8 7.50-7.95 SPT-5 18 20

9

SW-SM 9.00-9.45 SPT-6 33 25 0 92 2.64 NIL 89.36 7.03

10

11 10.50-10.95 SPT-7 38 26

12

12.00-12.45 SPT-8 38 25

13

14 13.50-13.95 SPT-9 41 26

15

SW-SM 15.00-15.45 SPT-10 42 26 0 95 0 31.6

16

17 16.50-16.95 SPT-11 41 25

18

18.00-18.45 SPT-12 52 28

19

20 19.50-19.95 SPT-13 54 29

Prepared By: Checked By:

5

Medium Dense to Dense Fine 
SAND

8

236



Project : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : CH 57+555 Borehole dia : 150 mm
Co-ordinate: E:- 758457.09  N:- 3219680.76 Ground Water Table : 9.00 m
Reduce Level: 228.935 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

21

SW-SM 21.00-21.45 SPT-14 55 28 1 93 2.66

22

23 22.50-22.95 SPT-15 59 29

24

24.00-24.45 SPT-16 57 28

25

26 25.50-25.95 SPT-17 52 25

27

6

26-01-2016

Dense to Vey Dense Fine 
SAND

Grain size Consolidation Test Chemical Analysis  of soil

N - value Limit (%) Analysis  (%)
pH Value Organic 

(%)

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

Rotary

Depth 
(m)

R.L. 
(m) Strata Description IS

 
C

la
ss

ifi
ca

t
io

n 

SPT Atterberg

SW-SM 27.00-27.45 SPT-18 59 27 0 95 0 32.5

28

29 28.50-28.95 SPT-19 63 28

30 30.00-30.45 SPT-20 76 32

Borehole terminated at depth of 30.45m

31

32

33

34

35

36

37

38

39

40

Prepared By: Checked By:

5
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Project : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : CH 58+400 Borehole dia : 150 mm
Co-ordinate: E:- 758903.29  N:- 3220405.84 Ground Water Table : 10.00 m
Reduce Level: 226.841 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 15

CL 2.00-2.50 UDS-1 32 20 12 2 8 74 16 17.7 2.18 1.85 63

3

3.00-3.45 SPT-2 17

4

5 4.50-4.95 SPT-3 16

6

6.00-6.45 SPT-4 18

7

27-01-2016

Limit (%)Strata Description

Very Stiff Silty CLAY

Organic 
(%)

Atterberg

pH Value

Grain size

IS
 

C
la

ss
ifi

ca
t

io
n 

SPT

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil

Analysis  (%)
Consolidation Test

8 SM 7.50-7.95 SPT-5 21 19 0 64 2.62

9

9.00-9.45 SPT-6 22 19

10

11 10.50-10.95 SPT-7 26 20

ML 11.00-11.50 UDS-4 28 1 15 76 8 19.7 2.09 1.75 0 31.1

12

12.00-12.45 SPT-8 28 21

13

14 13.50-13.95 SPT-9 30 21

ML 14.00-14.50 UDS-5 33 2 20 66 12 18.7 2.07 1.74 NIL 99.29 7.4

15

15.00-15.45 SPT-10 32 21

16

17 16.50-16.95 SPT-11 34 22

18

18.00-18.45 SPT-12 35 22

19

20 19.50-19.95 SPT-13 38 22

Prepared By: Checked By:

36

NP

NP

Medium Dense Silty SAND

Medium Dense to Dense 
Sandy SILT
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Project : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : CH 58+400 Borehole dia : 150 mm
Co-ordinate: E:- 758903.29  N:- 3220405.84 Ground Water Table : 10.00 m
Reduce Level: 226.841 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

21

SP 21.00-21.45 SPT-14 40 23 0 96 2.65

22

23 22.50-22.95 SPT-15 42 23

24

24.00-24.45 SPT-16 44 23

25

26 25.50-25.95 SPT-17 51 25

27

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

Rotary

Depth 
(m)

R.L. 
(m) Strata Description IS

 
C

la
ss

ifi
ca

t
io

n 

27-01-2016

Dense to Vey Dense Fine 
SAND

Grain size Consolidation Test

4

Organic 
(%)

Chemical Analysis  of soil

N - value Limit (%) Analysis  (%)
pH Value

SPT Atterberg

SP 27.00-27.45 SPT-18 55 26 0 96 0 35.7

28

29 28.50-28.95 SPT-19 65 29

30 30.00-30.45 SPT-20 65 28

Borehole terminated at depth of 30.45m

31

32

33

34

35

36

37

38

39

40

Prepared By: Checked By:

4
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Project : Method of Boring : Borehole No. 1
 Page  1 of   1

Location : CH 59+305 Borehole dia : 150 mm
Co-ordinate: E:- 759335.53  N:- 3221198.37 Ground Water Table : 10.00 m
Reduce Level: 227.556 Termination Depth : 12.00 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 8

CL 2.00-2.50 UDS-1 28 19 9 0 17 71 12 21.7 2.06 1.69 50

3

3.00-3.45 SPT-2 12

4

5 SM 4.50-4.95 SPT-3 18 19 0 71

6

6.00-6.45 SPT-4 24 22

7

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil

Analysis  (%)
Consolidation Test

Organic 
(%)

Atterberg

pH Value

Grain size

IS
 

C
la

ss
ifi

ca
t

io
n 

SPT

29-01-2016

Limit (%)Strata Description

29

Stiff Silty CLAY

Medium Dense Silty SAND

8 7.50-7.95 SPT-5 31 25

CI 8.00-8.50 UDS-3 48 28 20 0 2 65 33 38.8 1.88 1.35 2.63 131 NIL 109.22 7.88

9

9.00-9.45 SPT-6 33

10

11 10.50-10.95 SPT-7 31

CL 11.00-11.50 UDS-4 31 20 11 0 35 56 9 12.7 1.91 1.7

12 12.00-12.45 SPT-8 26

Borehole terminated at depth of 12.45m

13

14

15

16

17

18

19

20

Prepared By: Checked By:

Hard Silty CLAY
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Project : Method of Boring : Borehole No. 1
 Page  1 of   1

Location : CH 62+160 Borehole dia : 150 mm
Co-ordinate: E:- 760599.52  N:- 3223695.02 Ground Water Table : 10.50 m
Reduce Level: 230.384 Termination Depth : 12.00 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 ML 1.50-1.95 SPT-1 8 13 0 60 0 30

2.00-2.50 UDS-1

3

3.00-3.45 SPT-2 9 13

4

5 SW-SM 4.50-4.95 SPT-3 15 17 0 91 0 33 NIL 119.15 7.28

6

6.00-6.45 SPT-4 22 20

7

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil

Analysis  (%)
Consolidation Test

Organic 
(%)

Atterberg

pH Value

Grain size

IS
 

C
la

ss
ifi

ca
t

io
n 

SPT

29-01-2016

Limit (%)Strata Description

40

9

Loose Sandy SILT

Medium Dense Fine SAND

8 7.50-7.95 SPT-5 21 19

ML 8.00-8.50 UDS-3 0 13 78 9 21.2 2.09 1.73 2.61

9

9.00-9.45 SPT-6 30 23

10

11 10.50-10.95 SPT-7 34 24

ML 11.00-11.50 UDS-4 6 11 73 10 18.7 2.1 1.77 0 33

12 12.00-12.45 SPT-8 38 25

Borehole terminated at depth of 12.45m

13

14

15

16

17

18

19

20

Prepared By: Checked By:

Dense Sandy SILT
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Project : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : CH 63+570 Borehole dia : 150 mm
Co-ordinate: E:- 761700.97  N:- 3224570.96 Ground Water Table : 7.00 m
Reduce Level: 228.732 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 5

CL 2.00-2.50 UDS-1 28 18 10 0 36 49 15 21 2.06 1.7 46

3

3.00-3.45 SPT-2 6

4

5 4.50-4.95 SPT-3 18

6

6.00-6.45 SPT-4 17

7

Very Stiff Silty CLAY

IS
 

C
la

ss
ifi

ca
t

io
n 

SPT

pH Value

Grain size

29-01-2016

Limit (%)Strata Description

Firm Silty CLAY

Analysis  (%)
Consolidation Test

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil

Organic 
(%)

Atterberg

8 SP 7.50-7.95 SPT-5 21 19 0 97 2.65 0 32.0

9

9.00-9.45 SPT-6 25 20

10

11 10.50-10.95 SPT-7 26 20

12

12.00-12.45 SPT-8 28 21

13

14 SP 13.50-13.95 SPT-9 29 21 0 93 NIL 79.43 7.18

15

15.00-15.45 SPT-10 31 21

16

17 16.50-16.95 SPT-11 33 21

18

18.00-18.45 SPT-12 35 22

19

20 SP 19.50-19.95 SPT-13 40 23 0 99 2.61 0 34

Prepared By: Checked By:

3

4

1

Medium Dense Fine SAND

Demse Fine SAND
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Project : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : CH 63+570 Borehole dia : 150 mm
Co-ordinate: E:- 761700.97  N:- 3224570.96 Ground Water Table : 7.00 m
Reduce Level: 228.732 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

21

21.00-21.45 SPT-14 45 24

22

23 22.50-22.95 SPT-15 55 28

24

24.00-24.45 SPT-16 56 27

25

26 SP 25.50-25.95 SPT-17 60 28 0 96

27

Limit (%)Strata Description Organic 
(%)

Dense to Very Dense Fine 
SAND

29-01-2016
Grain size Consolidation TestSPT Atterberg

4

N - valueIS
 

C
la

ss
ifi

ca
t

io
n Analysis  (%)

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

Rotary

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil

pH Value

27.00-27.45 SPT-18 65 29

28

29 28.50-28.95 SPT-19 66 29

30 30.00-30.45 SPT-20 71 30

Borehole terminated at depth of 30.45m

31

32

33

34

35

36

37

38

39

40

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 2
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 2
 Page  1 of   2

Location : CH 63+570 Borehole dia : 150 mm
Co-ordinate: E:- 761700.97 N:- 3224570.96 Ground Water Table : m
Reduce Level: 228.732 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 7

CI 2.00-2.50 UDS-1 46 18 28 0 16 62 22 19.4 2.01 1.69 2.66 49 Nil 89.36 7.28

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Shell & Auger

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil
Analysis  (%)

Consolidation Test
Organic 

(%)

Atterberg

pH Value

Grain size

IS
 

Cl
as

si
fic

at
io

n 

SPT
24/2/2016

Limit (%)Strata Description

CI 2.00-2.50 UDS-1 46 18 28 0 16 62 22 19.4 2.01 1.69 2.66 49 Nil 89.36 7.28

3

3.00-3.45 SPT-2 8

4

5 4.50-4.95 SPT-3 12

5.00-5.50 UDS-2

6

6.00-6.45 SPT-4 15

7

8

Firm to Stiff Silty CLAY

8 7.50-7.95 SPT-5 21

8.00-8.50 UDS-3

9

9.00-9.45 SPT-6 16

10

11 10.50-10.95 SPT-7 20

11.00-11.50 UDS-4

12

SW-SM 12.00-12.45 SPT-8 23 18 1 94

13

5

Very Stiff Silty CLAY

13

14 13.50-13.95 SPT-9 27 20

14.00 -14.50 UDS-5

15

15.00-15.45 SPT-10 31 21

16

17 16.50-16.95 SPT-11 26 18

17.00 -17.50 UDS-6

18

18.00-18.45 SPT-12 31 20

Medium Dense Fine SAND

18.00-18.45 SPT-12 31 20

19

20 19.50-19.95 SPT-13 30 19

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 2
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : CH 63+570 Borehole dia : 150 mm
Co-ordinate: E:- 761700.97 N:- 3224570.96 Ground Water Table : m
Reduce Level: 228.732 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

20.00-20.50 UDS-7

21

21.00-21.45 SPT-14 35 21

22

Chemical Analysis  of soilConsolidation Test
Strata Description N - value

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & Auger

Depth 
(m)

R.L. 
(m)

Atterberg

Organic 
(%)

24/2/2016

Analysis  (%)IS
 

Cl
as

si
fic

at
io

n Limit (%)
pH Value

SPT Grain size

23 22.50-22.95 SPT-15 41 22

23.00-23.50 UDS-8

24

SW-SM 24.00-24.45 SPT-16 46 24 0 91 0 34.4

25

26 25.50-25.95 SPT-17 49 24

25.00-25.50 UDS-9

27

27.00-27.45 SPT-18 55 26

28

9

Dense to Very Dense Fine 
SAND

28

29 28.50-28.95 SPT-19 60 27

30 30.00-30.45 SPT-20

Borehole terminated at depth of 30.45m

31

32

3333

34

35

36

37

38

39

40

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : CH 64+270 Borehole dia : 150 mm
Co-ordinate: E:- 762250.34  N:- 3225008.95 Ground Water Table : 7.00 m
Reduce Level: 230.375 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 SM 1.50-1.95 SPT-1 14 23 0 78 0 31

3

3.00-3.45 SPT-2 15 18

4

5 4.50-4.95 SPT-3 18 19

6

SW-SM 6.00-6.45 SPT-4 17 17 0 94

7

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

Depth 
(m)

R.L. 
(m) Strata Description

22

Chemical Analysis  of soil

Analysis  (%)
Consolidation Test

Organic 
(%)

Atterberg

pH Value

Grain size

Medium Dense Silty SAND

6

IS
 

C
la

ss
ifi

ca
t

io
n 

SPT

29-01-2016

Limit (%)

8 7.50-7.95 SPT-5 20 18

9

9.00-9.45 SPT-6 19 17

10

11 10.50-10.95 SPT-7 22 18

ML 11.00-11.50 UDS-4 30 6 10 75 9 21.6 2.11 1.73 2.65 0 31 NIL 89.36 7.98

12

12.00-12.45 SPT-8 25 19

13

14 13.50-13.95 SPT-9 27 20

15

15.00-15.45 SPT-10 29 20

16

17 16.50-16.95 SPT-11 33 21

18

18.00-18.45 SPT-12 35 22

19

20 SW-SM 19.50-19.95 SPT-13 37 22 0 91

Prepared By: Checked By:

Medium Dense to Dense 
Sandy SILT

Dense Fine SAND

NP

9
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Project : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : CH 64+270 Borehole dia : 150 mm
Co-ordinate: E:- 762250.34  N:- 3225008.95 Ground Water Table : 7.00 m
Reduce Level: 230.375 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

21

21.00-21.45 SPT-14 41 23

22

23 22.50-22.95 SPT-15 43 23

24

24.00-24.45 SPT-16 45 23

25

26 SP 25.50-25.95 SPT-17 51 25 0 98 0 35

27

Strata Description Limit (%)

SPT

pH Value

2

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

Rotary

Depth 
(m)

R.L. 
(m) Analysis  (%)IS

 
C

la
ss

ifi
ca

t
io

n Organic 
(%)

Atterberg

29-01-2016

Dense to Vey Dense Fine 
SAND

Grain size Consolidation Test Chemical Analysis  of soil

N - value

27.00-27.45 SPT-18 55 26

28

29 28.50-28.95 SPT-19 62 28

30 30.00-30.45 SPT-20 66 28

Borehole terminated at depth of 30.45m

31

32

33

34

35

36

37

38

39

40

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 2
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 2
 Page  1 of   2

Location : CH 64+270 Borehole dia : 150 mm
Co-ordinate: E:- 762250.34 N:- 3225008.95 Ground Water Table : 4.00 m
Reduce Level: 230.375 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 ML 1.50-1.95 SPT-1 6 10 22 0 43 51 6 0 28.9 Nil 89.36 7.12

2.00-2.50 UDS-1

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Shell & Auger

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil
Analysis  (%)

Consolidation Test
Organic 

(%)

Atterberg

pH Value

Grain size

IS
 

Cl
as

si
fic

at
io

n 

SPT
23/2/2016

Limit (%)Strata Description

NP

2.00-2.50 UDS-1

3

3.00-3.45 SPT-2 7 10

4

5 4.50-4.95 SPT-3 9 11

5.00-5.50 UDS-2

6

6.00-6.45 SPT-4 17 17

7

8

Loose Sandy SILT

8 7.50-7.95 SPT-5 19 18

8.00-8.50 UDS-3

9

9.00-9.45 SPT-6 18 17

10

11 10.50-10.95 SPT-7 21 18

11.00-11.50 UDS-4

12

SW-SM 12.00-12.45 SPT-8 25 19 1 94 2.7

13

5

Medium Dense Sandy SILT

13

14 13.50-13.95 SPT-9 27 20

14.00 -14.50 UDS-5

15

15.00-15.45 SPT-10 29 20

16

17 16.50-16.95 SPT-11 31 20

17.00 -17.50 UDS-6

18

18.00-18.45 SPT-12 32 20

Medium Dense to Dense Fine 
SAND

18.00-18.45 SPT-12 32 20

19

20 19.50-19.95 SPT-13 34 21

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 2
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : CH 64+270 Borehole dia : 150 mm
Co-ordinate: E:- 762250.34 N:- 3225008.95 Ground Water Table : m
Reduce Level: 230.375 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

20.00-20.50 UDS-7

21

21.00-21.45 SPT-14 37 21

22

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & Auger

Depth 
(m)

Chemical Analysis  of soil

Organic 
(%)

IS
 

Cl
as

si
fic

at
io

n Limit (%)
pH Value

SPT
23/2/2016

Grain size Consolidation TestAtterberg
N - valueR.L. 

(m) Strata Description Analysis  (%)

23 SW-SM 22.50-22.95 SPT-15 38 22 0 94 0 34.1

23.00-23.50 UDS-8

24

24.00-24.45 SPT-16 40 24

25

26 25.50-25.95 SPT-17 45 24

25.00-25.50 UDS-9

27

27.00-27.45 SPT-18 55 26

28

Dense to Very Dense Fine 
SAND

6

28

29 28.50-28.95 SPT-19 56 26

30 30.00-30.45 SPT-20

Borehole terminated at depth of 30.45m

31

32

3333

34

35

36

37

38

39

40

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 1
 Page  1 of   2

Location : CH 65+740 Borehole dia : 150 mm
Co-ordinate: E:- 763150.90   N:- 3226148.71 Ground Water Table : 9.00 m
Reduce Level: 231.699 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 ML 1.50-1.95 SPT-1 4 7

2.00-2.50 UDS-1 30 0 28 68 4 18.2 1.92 1.62 0 28.1

3

3.00-3.45 SPT-2 8 11

4

5 4.50-4.95 SPT-3 13 16

6

6.00-6.45 SPT-4 18 18

7

28-01-2016

Limit (%)Strata Description

Loose Sandy SILT NP

Organic 
(%)

Atterberg

pH Value

Grain size

IS
 

C
la

ss
ifi

ca
t

io
n 

SPT

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Rotary

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil

Analysis  (%)
Consolidation Test

8 7.50-7.95 SPT-5 22 20

9

9.00-9.45 SPT-6 28 22

10

11 10.50-10.95 SPT-7 36 25

CI 11.00-11.50 UDS-4 46 27 19 0 2 65 33 31.2 1.98 1.51 2.6 133 NIL 109.22 7.87

12

12.00-12.45 SPT-8 21

13

14 13.50-13.95 SPT-9 28

15

15.00-15.45 SPT-10 32

16

17 SM 16.50-16.95 SPT-11 36 23 0 87

18

18.00-18.45 SPT-12 41 24

19

20 19.50-19.95 SPT-13 45 25

Prepared By: Checked By:

13

Very Stiff to Hard CLAY

Dense Silty SAND

Medium Dense Sandy SILT
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Project : Method of Boring : Borehole No. 1
 Page  2 of   2

Location : CH 65+740 Borehole dia : 150 mm
Co-ordinate: E:- 763150.90   N:- 3226148.71 Ground Water Table : 9.00 m
Reduce Level: 231.699 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific Triaxial Test Direct Shear 

Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c Ф c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (  o ) (kPa) (  o )  mg/l  mg/l

20.00-20.50 UDS-7

21

21.00-21.45 SPT-14 46 25

22

23 SW-SM 22.50-22.95 SPT-15 51 26 0 92 0 34

24

24.00-24.45 SPT-16 55 27

25

26 25.50-25.95 SPT-17 60 28

27

8

Dense to Very Dense Fine 
SAND

28-01-2016
Grain size Consolidation Test Chemical Analysis  of soil

N - value Limit (%) Analysis  (%)
pH Value Organic 

(%)

BORE LOG
Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

Rotary

Depth 
(m)

R.L. 
(m) Strata Description IS

 
C

la
ss

ifi
ca

t
io

n 

SPT Atterberg

27.00-27.45 SPT-18 62 28

28

29 SW-SM 28.50-28.95 SPT-19 59 27 0 95

30 30.00-30.45 SPT-20 67 29

Borehole terminated at depth of 30.45m

31

32

33

34

35

36

37

38

39

40

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 2
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 2
 Page  1 of   2

Location : CH 65+740 Borehole dia : 150 mm
Co-ordinate: E:- 763150.90 N:- 3226148.71 Ground Water Table : 4.00 m
Reduce Level: 231.699 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

1 0.50-1.00 DS-1

2 1.50-1.95 SPT-1 10

CI 2.00-2.50 UDS-1 44 23 21 0 24 56 20 14.3 2.01 1.76 2.65 58

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut

N - value

Shell & Auger

Depth 
(m)

R.L. 
(m)

Chemical Analysis  of soil
Analysis  (%)

Consolidation Test
Organic 

(%)

Atterberg

pH Value

Grain size

IS
 

Cl
as

si
fic

at
io

n 

SPT
23/2/2016

Limit (%)Strata Description

CI 2.00-2.50 UDS-1 44 23 21 0 24 56 20 14.3 2.01 1.76 2.65 58

3

3.00-3.45 SPT-2 11

4

5 4.50-4.95 SPT-3 14

5.00-5.50 UDS-2

6

6.00-6.45 SPT-4 16

7

8

Stiff to Very Stiff Silty CLAY

8 7.50-7.95 SPT-5 20

8.00-8.50 UDS-3

9

9.00-9.45 SPT-6 22

10

11 10.50-10.95 SPT-7 35

ML 11.00-11.50 UDS-4 0 5 88 7 21.2 1.96 1.61 Nil 109.22 7.89

12

12.00-12.45 SPT-8 26 20

13

Very Stiff to Hard Silty CLAY

13

14 13.50-13.95 SPT-9 29 19

14.00 -14.50 UDS-5

15

15.00-15.45 SPT-10 33 22

16

17 16.50-16.95 SPT-11 37 23

17.00 -17.50 UDS-6

18

18.00-18.45 SPT-12 40 24

Medium Dense to Dense 
Sandy SILT

18.00-18.45 SPT-12 40 24

19

20 19.50-19.95 SPT-13 33 20

Prepared By: Checked By:
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Project : Method of Boring : Borehole No. 2
BORE LOG

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & AugerProject : Method of Boring : Borehole No. 2
 Page  2 of   2

Location : CH 65+740 Borehole dia : 150 mm
Co-ordinate: E:- 763150.90 N:- 3226148.71 Ground Water Table : m
Reduce Level: 231.699 Termination Depth : 30.45 m Date : 

Sample Water Bulk Dry Specific UU UC Direct Shear 
Legend Depth Type Content Density Density Gravity e0 Cc Pc Cr c c c Ф Sulphates Chlorides

(m) (Obs.) (Corr.) LL PL PI Gravel Sand Silt Clay (%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (  o )  mg/l  mg/l

20.00-20.50 UDS-7

21

SP 21.00-21.45 SPT-14 38 22 0 97 0 34.2

22

R.L. 
(m) Strata Description Analysis  (%)

Chemical Analysis  of soil

Organic 
(%)

23/2/2016
Grain size Consolidation TestAtterberg

N - value

Geotechnical Investigation Works at Hapur-Meerut Section of DFCC Meerut Shell & Auger

Depth 
(m)

3
IS

 
Cl

as
si

fic
at

io
n Limit (%)

pH Value

SPT

23 22.50-22.95 SPT-15 40 22

23.00-23.50 UDS-8

24

24.00-24.45 SPT-16 44 23

25

26 25.50-25.95 SPT-17 32 19

25.00-25.50 UDS-9

27

27.00-27.45 SPT-18 45 23

28

Dense to Very Dense Fine 
SAND

28

29 28.50-28.95 SPT-19 56 26

30 30.00-30.45 SPT-20

Borehole terminated at depth of 30.45m

31

32

3333

34

35

36

37

38

39

40

Prepared By: Checked By:
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+198.0

+196.0

+218.0

+220.0

+194.0

+192.0

+190.0

+188.0

+186.0

+184.0

SPT

N-VALUE
No       Nc

20        22

18        22

17        18

19        19

20        18

23        19

25        20

22        18

25        19

28        20

30        20

28        19

33        20

38        22

43        23

42        22

49        24

53        25

49        23

55        25

SPT

N-VALUE
No       Nc

19        21

14        23

21        21

 9        11

12        13

16        16

15        15

24        19

SPT

N-VALUE
No       Nc
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 7         11

17        18
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18        17
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21        17

24        18

26        18

29        19
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33        20
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39        21

46        23

44        22

52        24

53        24

SPT

N-VALUE
No       Nc

10        14

 6         10

21        21
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29        23

33        25

28        21

30        22

31        21

36        23

39        24

38        23

43        24

38        22

39        22

42        22

40        21

45        23

54        25

61        27

SPT

N-VALUE
No       Nc

 6          8

11        18

15        19

19        19

16        16

26        21

30        22

14        

29        21

35        23

38        23

32        20

40        23

38        22

38        21

43        23
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57        26

SPT

N-VALUE
No       Nc
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19        18

28        22

32        23

20        17

31        21

37        24

38        23
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39        23

38        22

42        23

45        23

52        25

49        24

58        26

61        27

SPT

N-VALUE
No       Nc

13        18

12        20

17        18

22        20

26        22

33        25

29        22

34        23

40        26

38        24

39        24

43        25

41        23

43        24

47        25

43        23

47        24

47        23

53        25

59        26

SPT

N-VALUE
No       Nc

17        19

  9        15

19        20

16        17

19        18

21        18

23        19

25        19

SPT

N-VALUE
No       Nc

15        21

 9         15

17        18

21        20

20        18

26        21

30        22

28        21

31        21

34        22

38        23

35        22

40        23

39        22

42        23

42        22

50        25

49        24

57        26

60        27

SPT

N-VALUE
No       Nc

14        20

10        16

22        21

27        23

32        25

26        21

30        22

33        23

36        24

39        24

42        25

35        22

38       

40        23

44        24

46        24

48        24

46        23

51        24

61        27

CH 28+880
BH-1

 EL 218.115m

CH 30+780
BH-1

 EL 219.061m

CH 33+050
BH-1

 EL 221.451m

CH 34+986
BH-1

 EL 222.047m

CH 34+986
BH-2

 EL 222.047m

CH 35+549
BH-1

 EL 221.929m

CH 35+549
BH-2

 EL 221.929m CH 37+360
BH-1

 EL 220.751m

CH 38+580
BH-1

 EL 220.98m

CH 39+120
BH-1

 EL 223.383m

+222.0

+224.0

+226.0

N-VALUE
No       Nc

CH 34+360
BH-1

 EL 219.892m

9          13 

7          11     

12        15   

14        16

17        17

18        17

19        17

21        17

22        17

 25       17

27        18

30        20

32        20

35        20

38        21

46        23

50        24

55        25

60        27

30        19

CLIENT: PROJECT:

Soil Profile

DRAWING TITLE: AGENCY:
Geotechnical Investigation Works at Hapur-Meerut

Section of DFCC Meerut

Silty CLAY (CI)

Legends:
Silty SAND (SM)

Sandy SILT (ML)

Silty CLAY (CL)

Sandy SILT (MI)

Sandy SILT (MH)

Silty CLAY (CH)

SandstoneClayey SAND (SC)

Well Graded SAND (SW)

Poorly Graded SAND (SP)

No  = SPT Observed

Nc  = SPT Corrected

CR  = Core Recovery

RQD  = Rock Quality DesignationBH  = Borehole

EL  = Elevation CH  = Chainage
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+222.0
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+226.0 N-VALUE
No       Nc
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CH 41+916
BH-1

 EL 224.585m
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N-VALUE
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CH 43+900
BH-1

 EL 223.979m
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17        19

13         21

17        18

20        19

25        21

28        22

32        23

30        22

32        22

35        23

44        26

38        23

39        22

41        22

44        23

49        24

51        25

58        26

67        29

42        24

N-VALUE
No       Nc

CH 55+850
BH-1

 EL 225.699m

12        17

16         21

18        19

21        20

23        20

29        23

23        19

30        22

35        23

45        27

30        20

34        21

39        22

41        22

44        23

56        27

54        26

60        27

68        29

38        22

+228.0

+230.0

+232.0

N-VALUE
No       Nc

CH 48+360
BH-1

 EL 225.969m

9        

5         

11        

16      

12      

17      

28       

31     

35    

26    

32       

45    

38       

39   

41     

43        22

49        23

58        26

31     

N-VALUE
No       Nc

CH 49+250
BH-1

 EL 223.921m

9         

12     

14      

16     

14      

18        

19       

21      

24     

25      

32      

38        22

40        22

43        23

47        24

50        24

53        25

58        26

34       

N-VALUE
No       Nc

CH 50+100
BH-1

 EL 223.870m

14         20 

9          15     

20         20   

22         22

19         18

25         20

28         21

22         18

N-VALUE
No       Nc

CH 54+825
BH-2

 EL 226.301m

16        19 

14        23     

22        21   

23        21

23        20

24        20

21        18

25        19

27        20

29        20

32        21

33        21

37        21

41        21

45        23

51        25

57        27

60        27

62        27

35        21

CLIENT: PROJECT:

Soil Profile

DRAWING TITLE: AGENCY:
Geotechnical Investigation Works at Hapur-Meerut

Section of DFCC Meerut

Silty CLAY (CI)

LEGENDS
Silty SAND (SM)

Sandy SILT (ML)

Silty CLAY (CL)

Sandy SILT (MI)

Sandy SILT (MH)

Silty CLAY (CH)

SandstoneClayey SAND (SC)

Well Graded SAND (SW)

Poorly Graded SAND (SP)

No  = SPT Observed

Nc  = SPT Corrected

CR  = Core Recovery

RQD  = Rock Quality DesignationBH  = Borehole

EL  = Elevation CH  = Chainage

261



+216.0

R
   

 e
   

 d
   

 u
   

 c
   

 e
   

 d
   

   
 L

   
 e

   
 v

   
 e

   
 l 

   
 (m

)

+214.0

+212.0

+210.0

+208.0

+206.0

+204.0

+202.0

+200.0

+198.0

+196.0

+218.0

+220.0

+194.0

+192.0

+190.0

+188.0

+186.0

+184.0

+222.0

+224.0

+226.0

N-VALUE
No       Nc

CH 56+780
BH-1

 EL 228.358m

13        18

06         10

17        18

19        19

20        18

22        19

26        20

27        20

30        21

34        22

37        23

42        24

57        29

62        30

49        25

65        30

62        28

69        30

75        31

52        28

N-VALUE
No       Nc

CH 57+555
BH-1

 EL 228.935m

13        18

12         20

17        18

13        15

18        20

33        25

38        26

38        25

41        26

42        26

41        25

52        28

55        28

59        29

57        28

52        25

59        27

63        28

76        32

54        29

N-VALUE
No       Nc

CH 58+400
BH-1

 EL 226.841m

17        

15        

16        

18        

21        

22        19

26        20

28        21

30        21

32        21

34        22

35        22

40        23

42        23

44        23

51        25

55        26

65        29

65        28

38        22

N-VALUE
No       Nc

CH 59+305
BH-1

 EL 227.556m

12        

08       

18        

24        22

31        25

33        

31        

26        

N-VALUE
No       Nc

CH 62+160
BH-1

 EL 230.384m

09        13

08        13

15        17

22        20

21        19

30        23

34        24

38        25

N-VALUE
No       Nc

CH 63+570
BH-1

 EL 228.732m

06        

05        

18        

17        

21        

25        20

26        20

28        21

29        21

31        21

33        21

35        22

45        24

55        28

56        27

60        28

65        29

66        29

71        30

40        23

N-VALUE
No       Nc

CH 64+270
BH-1

 EL 230.375m

15        18

14        23

18        19

71        71

20        18

19        17

22        18

25        19

27        20

29        20

33        21

35        22

41        23

43        23

45        23

51        25

55        26

62        28

66        28

37        22

N-VALUE
No       Nc

CH 65+740
BH-1

 EL 231.699m

08        11

04        07

13        16

18        18

22        20

28        22

36        25

21        

28        

32        

36        

41        24

46        25

51        26

55        27

60        28

62        28

59        27

67        29

45        25

+228.0

+230.0

+232.0

N-VALUE
No       Nc

CH 63+570
BH-2

 EL 228.732m

8         

7             

12        

15        

21      

16       

20       

23       

27        20

 31       21

26        18

31        20

35        21

41        22

46        24

49       24

55        26

60        27

30        19

N-VALUE
No       Nc

CH 64+270
BH-2

 EL 230.375m

 7        10 

 6        10     

9         11   

17        17

19        18

18        17

21        18

25        19

27        20

 29       20

31        20

32        20

37        21

38        22

40        24

45        24

55        26

56        26

34        21

N-VALUE
No       Nc

CH 65+740
BH-2

 EL 231.699m

11        15 

10        16     

14        18   

16        17

20        18

22        19

35        25

26        20

29        19

33        32

37        23

40        24

38        22

40        22

44        23

32        19

45        23

56        26

33        20

CLIENT: PROJECT:

Soil Profile

DRAWING TITLE: AGENCY:
Geotechnical Investigation Works at Hapur-Meerut

Section of DFCC Meerut

Silty CLAY (CI)

LEGENDS
Silty SAND (SM)

Sandy SILT (ML)

Silty CLAY (CL)

Sandy SILT (MI)

Sandy SILT (MH)

Silty CLAY (CH)

SandstoneClayey SAND (SC)

Well Graded SAND (SW)

Poorly Graded SAND (SP)

No  = SPT Observed

Nc  = SPT Corrected

CR  = Core Recovery

RQD  = Rock Quality DesignationBH  = Borehole

EL  = Elevation CH  = Chainage

262



 
 

 

 

 

 

 

 

 

ANNEXURE B- BEARING CAPACITY AND 
PILE CAPACITY CALCULATIONS 

 

 
 

 
 

 

 

 

 
 



0 5 10 15

0
10

00
20

00
30

00
40

00
50

00
60

00
70

00

Al
lo

w
ab

le
 L

oa
d 

(k
N

)

Se
rie

s1

Se
rie

s2

15 20 25 30 35 40 45

Depth (m)

Pi
le

 T
yp

e=
B

or
ed

Fa
ct

or
 o

f S
af

et
y

Pi
le

 D
ia

 (m
m

)=
12

00
   

   
En

d 
B

ea
rin

g 
= 

2.
5

   
   

Sk
in

 F
ric

tio
n 

= 
 

2.
5

Al
lo

w
ab

le
 P

ile
 C

ap
ac

ity
 a

t M
aj

or
 B

rid
ge

 C
h.

 1
+1

72
 k

m

50

263



D
=

12
0

cm

h=
0.

14
0

k g
/c

m
3

E=
27

00
00

kg
/c

m
2

I=
10

17
87

60
.2

cm
4

EI
=

2.
74

82
7E

+1
2

kg
-c

m
2

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
LA

TE
R

AL
 C

AP
AC

IT
Y 

O
F 

12
00

 M
M

 D
IA

 B
O

R
ED

 P
IL

E 
AT

 P
ie

r (
M

aj
or

 B
rid

ge
 C

h.
1+

17
2k

m
) (

IS
: 2

91
1 

- P
AR

T-
1/

SE
C

-2
-2

01
0)

20
0

25
.0

30
.0

35
.0

40
.0

45
.0

tion (mm)

Fi
g.

  L
oa

d 
Vs

 D
ef

le
ct

io
n 

Pl
ot

 fo
r 1

20
0m

m
 D

ia
 P

ile
s 

at
   

   
   

  P
ie

r 
(M

aj
or

 B
rid

ge
 C

h.
 1

+1
72

 k
m

)

Fi
xe

d 
E

nd

Fr
ee

 E
nd

T=
(E

I/
45

5.
60

L f
/T

=
2.

2
Fi

xe
d

L f
 (F

ix
ed

)=
10

02
.3

3
cm

L f
/T

=
1.

9
Fr

ee
L f

 (F
re

e)
=

86
5.

64
cm

L 1
=

0
cm

d=
Q

(L
1+

L f)
^3

/1
2E

I
Fi

xe
d

Q
(L

1+
L f)

^3
/3

EI
Fr

ee

Q
 (k

N
)

d 
(m

m
) -

 F
ix

ed
d 

(m
m

) -
 F

re
e

20
0.

61
1.

57
10

0
3.

05
7.

87
20

0
6.

11
15

.7
4

35
0

10
.6

9
27

.5
4

50
0

15
.2

7
39

.3
4

H
en

ce
 la

te
ra

l c
ap

ac
ity

 (l
oa

d 
co

rre
sp

on
di

ng
 =

12
m

m
 d

ef
le

ct
io

n)
=

38
0k

N
(fo

rf
ix

ed
he

ad
co

nd
iti

on
)

0.
0

5.
0

10
.0

15
.0

20
.0

20
70

12
0

17
0

22
0

27
0

32
0

37
0

42
0

47
0

52
0

57
0

62
0

Deflect

Lo
ad

 (k
N

)

=
38

0k
N

(fo
r f

ix
ed

 h
ea

d 
co

nd
iti

on
)

=
15

0k
N

(fo
r f

re
e 

he
ad

 c
on

di
tio

n)

264



0 5 10

0
10

00
20

00
30

00
40

00
50

00
60

00
70

00

Al
lo

w
ab

le
 L

oa
d 

(k
N

)

Se
rie

s1

Se
rie

s2

15 20 25 30 35 40 45

Depth (m)

Pi
le

 T
yp

e=
B

or
ed

Fa
ct

or
 o

f S
af

et
y

Pi
le

 D
ia

 (m
m

)=
12

00
   

   
En

d 
B

ea
rin

g 
= 

2.
5

   
   

Sk
in

 F
ric

tio
n 

= 
 

2.
5

Al
lo

w
ab

le
 P

ile
 C

ap
ac

ity
 fo

r M
aj

or
 B

rid
ge

, C
ha

in
ag

e-
2+

10
9 

km

45

265



D
=

12
0

cm

h=
0.

21
0

k g
/c

m
3

E=
27

00
00

kg
/c

m
2

I=
10

17
87

60
.2

cm
4

EI
=

2.
74

82
7E

+1
2

kg
-c

m
2

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
LA

TE
R

AL
 C

AP
AC

IT
Y 

O
F 

12
00

 M
M

 D
IA

 B
O

R
ED

 P
IL

E 
AT

 P
ie

r (
M

aj
or

 B
rid

ge
 C

h.
2+

10
9k

m
) (

IS
: 2

91
1 

- P
AR

T-
1/

SE
C

-2
-2

01
0)

20
.0

25
.0

30
.0

35
.0

40
.0

tion (mm)

Fi
g.

  L
oa

d 
Vs

 D
ef

le
ct

io
n 

Pl
ot

 fo
r 1

20
0m

m
 D

ia
 P

ile
s 

at
   

   
   

  P
ie

r 
(M

aj
or

 B
rid

ge
 C

h.
 2

+1
09

 k
m

)

Fi
xe

d 
E

nd

Fr
ee

 E
nd

T=
(E

I/
42

0.
11

L f
/T

=
2.

2
Fi

xe
d

L f
 (F

ix
ed

)=
92

4.
25

cm
L f

/T
=

1.
9

Fr
ee

L f
 (F

re
e)

=
79

8.
22

cm
L 1

=
0

cm
d=

Q
(L

1+
L f)

^3
/1

2E
I

Fi
xe

d
Q

(L
1+

L f)
^3

/3
EI

Fr
ee

Q
 (k

N
)

d 
(m

m
) -

 F
ix

ed
d 

(m
m

) -
 F

re
e

20
0.

48
1.

23
10

0
2.

39
6.

17
20

0
4.

79
12

.3
4

30
0

7.
18

18
.5

1
50

0
11

.9
7

30
.8

4

H
en

ce
 la

te
ra

l c
ap

ac
ity

 (l
oa

d 
co

rre
sp

on
di

ng
 =

12
m

m
 d

ef
le

ct
io

n)
=

50
0k

N
(fo

rf
ix

ed
he

ad
co

nd
iti

on
)

0.
0

5.
0

10
.0

15
.0

20
70

12
0

17
0

22
0

27
0

32
0

37
0

42
0

47
0

52
0

57
0

62
0

Deflect

Lo
ad

 (k
N

)

=
50

0k
N

(fo
r f

ix
ed

 h
ea

d 
co

nd
iti

on
)

=
19

0k
N

(fo
r f

re
e 

he
ad

 c
on

di
tio

n)

266



0 5 10

0
10

00
20

00
30

00
40

00
50

00
60

00
70

00

Al
lo

w
ab

le
 L

oa
d 

(k
N

)

Se
rie

s1

Se
rie

s2

15 20 25 30 35 40 45

Depth (m)

Pi
le

 T
yp

e=
B

or
ed

Fa
ct

or
 o

f S
af

et
y

Pi
le

 D
ia

 (m
m

)=
12

00
   

   
En

d 
B

ea
rin

g 
= 

2.
5

   
   

Sk
in

 F
ric

tio
n 

= 
 

2.
5

Al
lo

w
ab

le
 P

ile
 C

ap
ac

ity
 fo

r M
aj

or
 B

rid
ge

, C
ha

in
ag

e-
2+

30
6 

km

45

SharmaN
Typewriter
266A



D
=

12
0

cm

h=
0.

15
0

k g
/c

m
3

E=
27

00
00

kg
/c

m
2

I=
10

17
87

60
.2

cm
4

EI
=

2.
74

82
7E

+1
2

kg
-c

m
2

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
LA

TE
R

AL
 C

AP
AC

IT
Y 

O
F 

12
00

 M
M

 D
IA

 B
O

R
ED

 P
IL

E 
AT

 M
aj

or
 B

rid
ge

 C
h.

2+
30

6k
m

 (I
S:

 2
91

1 
- P

AR
T-

1/
SE

C
-2

-2
01

0)

20
.0

25
.0

30
.0

35
.0

40
.0

tion (mm)

Fi
g.

  L
oa

d 
Vs

 D
ef

le
ct

io
n 

Pl
ot

 fo
r 1

20
0m

m
 D

ia
 P

ile
s 

at
   

   
   

  P
ie

r 
(M

aj
or

 B
rid

ge
 C

h.
 2

+3
06

 k
m

)

Fi
xe

d 
E

nd

Fr
ee

 E
nd

T=
(E

I/
44

9.
36

L f
/T

=
2.

2
Fi

xe
d

L f
 (F

ix
ed

)=
98

8.
59

cm
L f

/T
=

1.
9

Fr
ee

L f
 (F

re
e)

=
85

3.
78

cm
L 1

=
0

cm
d=

Q
(L

1+
L f)

^3
/1

2E
I

Fi
xe

d
Q

(L
1+

L f)
^3

/3
EI

Fr
ee

Q
 (k

N
)

d 
(m

m
) -

 F
ix

ed
d 

(m
m

) -
 F

re
e

20
0.

59
1.

51
10

0
2.

93
7.

55
16

0
4.

69
12

.0
8

30
0

8.
79

22
.6

5
40

0
11

.7
2

30
.1

9

H
en

ce
 la

te
ra

l c
ap

ac
ity

 (l
oa

d 
co

rre
sp

on
di

ng
 =

12
m

m
 d

ef
le

ct
io

n)
=

40
0k

N
(fo

rf
ix

ed
he

ad
co

nd
iti

on
)

0.
0

5.
0

10
.0

15
.0

20
70

12
0

17
0

22
0

27
0

32
0

37
0

42
0

47
0

52
0

57
0

62
0

Deflect

Lo
ad

 (k
N

)

=
40

0k
N

(fo
r f

ix
ed

 h
ea

d 
co

nd
iti

on
)

=
16

0k
N

(fo
r f

re
e 

he
ad

 c
on

di
tio

n)

SharmaN
Typewriter
266B



 Calculation for Bearing Capacity at Minor Bridge CH 2+873 km

Footing Size: 5.5x4.5 m

Depth : 3.00 m

GL Design GWT 4.50

Sandy SILT g'= 8 kN/m3

3.00 m g= 18 kN/m3

Layer - I CLAY Z1

Nav= 8

f av= 0 degree

cav= 45 kPa

gav= 8 kN/m3

6.00 m
SAND

Layer - II Nav= 20 …...Z2

f av= 31 degree
cav= 0 kPa

12.00 m gav= 9 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 0 degree

For Layer - I

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 5.14 Nq= 1 Nγ= 0.00 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.13
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.07
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 122.1 kPa

Design Bearing Capacity= 120 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.00015 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 0.0 Ckd/N= KN/m2

1st layer I = 0.88
po= 15 p= 120.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.82

δ1 (mm)= 21.82

Silty

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 100.0 Ckd/N= 250 KN/m2

2nd layer I = 0.28
po= 75 p= 120.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.82

δ2 (mm)= 14.57

Total settlement = 36.39 mm

Allowable Bearing capacity for 25mm settlement= 83.8 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 3+490 km

Footing Size: 5.5x4.5 m

Depth : 2.00 m

GL Design GWT 4.50

Sandy SILT g'= 8 kN/m3

2.00 m g= 18 kN/m3

Layer - I CLAY Z1

Nav= 17

f av= 0 degree

cav= 60 kPa

gav= 8 kN/m3

7.50 m
SAND

Layer - II Nav= 31 …...Z2

f av= 33 degree
cav= 0 kPa

12.00 m gav= 9 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 0 degree

For Layer - I
As φ is 30°  local failure is considered

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 5.14 Nq= 1 Nγ= 0.00 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.09
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.04
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 156.4 kPa

Design Bearing Capacity= 150 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.0001 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 0.0 Ckd/N= KN/m2

1st layer I = 0.64
po= 24 p= 150.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.88

δ1 (mm)= 26.02

Silty

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 144.9 Ckd/N= 250 KN/m2

2nd layer I = 0.2
po= 80.25 p= 150.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.88

δ2 (mm)= 6.95

Total settlement = 32.97 mm

Allowable Bearing capacity for 25mm settlement= 118.6 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 4+252 km

Footing Size: 5.5x4.5 m

Depth : 3.00 m

GL Design GWT 4.50

Sandy SILT g'= 8 kN/m3

3.00 m g= 18 kN/m3

Layer - I SILT Z1

Nav= 7

f av= 30 degree

cav= 0 kPa

gav= 8 kN/m3

6.00 m
SAND

Layer - II Nav= 29 …...Z2

f av= 31 degree
cav= 0 kPa

12.00 m gav= 9 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 30 degree

For Layer - I
As φ is 30°  local failure is considered

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 16 Nq= 7.25 Nγ= 7.59 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.23
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.12
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 124.1 kPa

Design Bearing Capacity= 120 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 175.0 Ckd/N= 250 KN/m2

1st layer I = 0.88
po= 15 p= 120.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.82

δ1 (mm)= 23.44

Silty

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 174.0 Ckd/N= 300 KN/m2

2nd layer I = 0.28
po= 75 p= 120.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.82

δ2 (mm)= 8.37

Total settlement = 31.81 mm

Allowable Bearing capacity for 25mm settlement= 97.5 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 5+163 km

Footing Size: 5.5x4.5 m

Depth : 3.00 m

GL Design GWT 4.50

Sandy SILT g'= 8 kN/m3

3.00 m g= 18 kN/m3

Layer - I CLAY Z1

Nav= 12

f av= 0 degree

cav= 45 kPa

gav= 8 kN/m3

4.50 m
SAND

Layer - II Nav= 26 …...Z2

f av= 31 degree
cav= 0 kPa

12.00 m gav= 9 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 0 degree

For Layer - I

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 5.14 Nq= 1 Nγ= 0.00 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.13
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.07
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 122.1 kPa

Design Bearing Capacity= 120 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.00014 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 0.0 Ckd/N= KN/m2

1st layer I = 1
po= 9 p= 120.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.82

δ1 (mm)= 11.57

Silty

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 139.8 Ckd/N= 250 KN/m2

2nd layer I = 0.28
po= 69.75 p= 120.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.82

δ2 (mm)= 13.84

Total settlement = 25.41 mm

Allowable Bearing capacity for 25mm settlement= 120.0 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 7+064 km

Footing Size: 5.5x4.5 m

Depth : 3.00 m

GL Design GWT 4.50

Sandy SILT g'= 8 kN/m3

3.00 m g= 18 kN/m3

Layer - I CLAY Z1

Nav= 28

f av= 0 degree

cav= 45 kPa

gav= 8 kN/m3

4.50 m
SAND

Layer - II Nav= 33 …...Z2

f av= 32 degree
cav= 0 kPa

12.00 m gav= 9 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 0 degree

For Layer - I

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 5.14 Nq= 1 Nγ= 0.00 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.13
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.07
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 122.1 kPa

Design Bearing Capacity= 120 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.00006 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 0.0 Ckd/N= KN/m2

1st layer I = 1
po= 9 p= 120.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.82

δ1 (mm)= 4.96

Silty

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 177.4 Ckd/N= 250 KN/m2

2nd layer I = 0.28
po= 69.75 p= 120.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.82

δ2 (mm)= 10.90

Total settlement = 15.86 mm

Allowable Bearing capacity for 25mm settlement= 120.0 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 8+977 km

Footing Size: 5.5x4.5 m

Depth : 3.00 m

GL Design GWT 4.50

Sandy SILT g'= 8 kN/m3

3.00 m g= 18 kN/m3

Layer - I CLAY Z1

Nav= 8

f av= 0 degree

cav= 45 kPa

gav= 8 kN/m3

6.00 m
CLAY

Layer - II Nav= 19 …...Z2

f av= 0 degree
cav= 65 kPa

12.00 m gav= 9 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 0 degree

For Layer - I

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 5.14 Nq= 1 Nγ= 0.00 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.13
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.07
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 122.1 kPa

Design Bearing Capacity= 120 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.0002 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 0.0 Ckd/N= KN/m2

1st layer I = 0.88
po= 15 p= 120.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.82

δ1 (mm)= 29.09

Silty

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.00008 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 0.0 Ckd/N= KN/m2

2nd layer I = 0.28
po= 75 p= 120.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.82

δ2 (mm)= 7.41

Total settlement = 36.50 mm

Allowable Bearing capacity for 25mm settlement= 83.6 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 10+030 km

Footing Size: 5.5x4.5 m

Depth : 3.00 m

GL Design GWT 4.50

Sandy SILT g'= 8 kN/m3

3.00 m g= 18 kN/m3

Layer - I CLAY Z1

Nav= 8

f av= 0 degree

cav= 50 kPa

gav= 8 kN/m3

5.00 m
SAND

Layer - II Nav= 22 …...Z2

f av= 31 degree
cav= 0 kPa

12.00 m gav= 9 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 0 degree

For Layer - I

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 5.14 Nq= 1 Nγ= 0.00 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.13
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.07
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 135.6 kPa

Design Bearing Capacity= 135 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.00015 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 0.0 Ckd/N= KN/m2

1st layer I = 0.94
po= 11 p= 135.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.82

δ1 (mm)= 17.48

Silty

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 115.4 Ckd/N= 250 KN/m2

2nd layer I = 0.28
po= 71.5 p= 135.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.82

δ2 (mm)= 16.89

Total settlement = 34.37 mm

Allowable Bearing capacity for 25mm settlement= 98.6 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 10+973 km

Footing Size: 5.5x4.5 m

Depth : 3.00 m

GL Design GWT 4.50

Sandy SILT g'= 8 kN/m3

3.00 m g= 18 kN/m3

Layer - I CLAY Z1

Nav= 24

f av= 0 degree

cav= 65 kPa

gav= 8 kN/m3

7.50 m
SAND

Layer - II Nav= 35 …...Z2

f av= 32 degree
cav= 0 kPa

12.00 m gav= 9 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 0 degree

For Layer - I

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 5.14 Nq= 1 Nγ= 0.00 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.13
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.07
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 176.3 kPa

Design Bearing Capacity= 175 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.00007 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 0.0 Ckd/N= KN/m2

1st layer I = 0.98
po= 21 p= 175.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.82

δ1 (mm)= 24.81

Silty

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 163.6 Ckd/N= 250 KN/m2

2nd layer I = 0.2
po= 80.25 p= 175.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.82

δ2 (mm)= 6.53

Total settlement = 31.34 mm

Allowable Bearing capacity for 25mm settlement= 140.6 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 13+136 km

Footing Size: 5.5x4.5 m

Depth : 3.00 m

GL Design GWT 4.50

Sandy SILT g'= 8 kN/m3

3.00 m g= 18 kN/m3

Layer - I CLAY Z1

Nav= 12

f av= 0 degree

cav= 60 kPa

gav= 8 kN/m3

6.00 m
SAND

Layer - II Nav= 28 …...Z2

f av= 31 degree
cav= 0 kPa

12.00 m gav= 8.5 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 0 degree

For Layer - I
As φ is 30°  local failure is considered

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 5.14 Nq= 1 Nγ= 0.00 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.13
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.07
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 162.7 kPa

Design Bearing Capacity= 160 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.00012 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 0.0 Ckd/N= KN/m2

1st layer I = 0.9
po= 15 p= 160.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.84

δ1 (mm)= 24.39

Silty

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 142.9 Ckd/N= 250 KN/m2

2nd layer I = 0.28
po= 73.5 p= 160.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.84

δ2 (mm)= 13.43

Total settlement = 37.82 mm

Allowable Bearing capacity for 25mm settlement= 107.6 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 15+227 km

Footing Size: 5.5x4.5 m

Depth : 3.00 m

GL Design GWT 4.50

Sandy SILT g'= 8 kN/m3

3.00 m g= 18 kN/m3

Layer - I CLAY Z1

Nav= 16

f av= 0 degree

cav= 60 kPa

gav= 8 kN/m3

8.50 m
SAND

Layer - II Nav= 38 …...Z2

f av= 31 degree
cav= 0 kPa

12.00 m gav= 9 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 0 degree

For Layer - I
As φ is 30°  local failure is considered

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 5.14 Nq= 1 Nγ= 0.00 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.13
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.07
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 162.7 kPa

Design Bearing Capacity= 160 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.00008 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 0.0 Ckd/N= KN/m2

1st layer I = 0.64
po= 25 p= 160.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.84

δ1 (mm)= 21.19

Silty

Silty

289



Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 170.1 Ckd/N= 250 KN/m2

2nd layer I = 0.2
po= 83.75 p= 160.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.84

δ2 (mm)= 4.47

Total settlement = 25.67 mm

Allowable Bearing capacity for 25mm settlement= 158.5 KPa

290



 Calculation for Bearing Capacity at Minor Bridge CH 16+144 km

Footing Size: 5.5x4.5 m

Depth : 3.00 m

GL Design GWT 4.50

Sandy SILT g'= 8 kN/m3

3.00 m g= 18 kN/m3

Layer - I CLAY Z1

Nav= 14

f av= 0 degree

cav= 60 kPa

gav= 8 kN/m3

7.50 m
SAND

Layer - II Nav= 33 …...Z2

f av= 30 degree
cav= 0 kPa

12.00 m gav= 9 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 0 degree

For Layer - I
As φ is 30°  local failure is considered

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 5.14 Nq= 1 Nγ= 0.00 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.13
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.07
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 162.7 kPa

Design Bearing Capacity= 160 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.00012 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 0.0 Ckd/N= KN/m2

1st layer I = 0.74
po= 21 p= 160.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.84

δ1 (mm)= 30.08

Silty

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 154.2 Ckd/N= 250 KN/m2

2nd layer I = 0.2
po= 80.25 p= 160.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.84

δ2 (mm)= 6.58

Total settlement = 36.66 mm

Allowable Bearing capacity for 25mm settlement= 111.0 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 17+338 km

Footing Size: 5.5x4.5 m

Depth : 3.00 m

GL Design GWT 4.50

Sandy SILT g'= 8 kN/m3

3.00 m g= 18 kN/m3

Layer - I CLAY Z1

Nav= 10

f av= 0 degree

cav= 40 kPa

gav= 8 kN/m3

6.00 m
SAND

Layer - II Nav= 28 …...Z2

f av= 0 degree
cav= 105 kPa

12.00 m gav= 9 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 0 degree

For Layer - I
As φ is 30°  local failure is considered

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 5.14 Nq= 1 Nγ= 0.00 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.13
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.07
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 108.5 kPa

Design Bearing Capacity= 105.0 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.00014 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 0.0 Ckd/N= KN/m2

1st layer I = 0.9
po= 15 p= 105.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.84

δ1 (mm)= 18.67

Silty

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 140.0 Ckd/N= 250 KN/m2

2nd layer I = 0.28
po= 75 p= 105.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.84

δ2 (mm)= 9.53

Total settlement = 28.20 mm

Allowable Bearing capacity for 25mm settlement= 96.2 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 17+338 km

Footing Size: 5.5x4.5 m

Depth : 3.00 m

GL Design GWT 4.50

Sandy SILT g'= 8 kN/m3

3.00 m g= 18 kN/m3

Layer - I SAND Z1

Nav= 9

f av= 29 degree

cav= 0 kPa

gav= 8 kN/m3

4.50 m
CLAY

Layer - II Nav= 20 …...Z2

f av= 0 degree
cav= 104 kPa

12.00 m gav= 8.5 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 29 degree

For Layer - I
As φ is 30°  local failure is considered

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 15.5 Nq= 6.88 Nγ= 6.65 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.23
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.11
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 113.5 kPa

Design Bearing Capacity= 113 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 300.0 Ckd/N= 200 KN/m2

1st layer I = 1
po= 9 p= 113.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.84

δ1 (mm)= 8.76

Silty

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.00009 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 0.0 Ckd/N= KN/m2

2nd layer I = 0.28
po= 67.875 p= 113.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.84

δ2 (mm)= 10.05

Total settlement = 18.81 mm

Allowable Bearing capacity for 25mm settlement= 113.0 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 19+955 km

Footing Size: 5.5x4.5 m

Depth : 3.00 m

GL Design GWT 4.50

Sandy SILT g'= 8 kN/m3

3.00 m g= 18 kN/m3

Layer - I SAND Z1

Nav= 22

f av= 31 degree

cav= 0 kPa

gav= 8 kN/m3

12.00 m

Safe Bearing Capacity from Shear Failure

Design φ= 31 degree

For Layer - I
As φ is 31°  Intermediate shear failure is considered

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 33.34 Nq= 21.38 Nγ= 27.54 General shear failure
Nc= 17.19 Nq= 8.1 Nγ= 7.59 Local shear failure
Nc= 19.88 Nq= 10.31 Nγ= 10.92 Intermediate condition
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.24
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.12
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 182.8 kPa

Design Bearing Capacity= 180.0 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 211.5 Ckd/N= 250 KN/m2

1st layer I = 0.36
po= 39 p= 180.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.84

δ1 (mm)= 27.99

Silty
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Total settlement = 27.99 mm

Allowable Bearing capacity for 25mm settlement= 163.3 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 20+935 km

Footing Size: 5.5x4.5 m

Depth : 3.00 m

GL Design GWT 4.50

Sandy SILT g'= 8 kN/m3

3.00 m g= 18 kN/m3

Layer - I CLAY Z1

Nav= 14

f av= 0 degree

cav= 50 kPa

gav= 8 kN/m3

9.00 m
SAND

Layer - II Nav= 31 …...Z2

f av= 31 degree
cav= 0 kPa

12.00 m gav= 9 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 0 degree

For Layer - I
As φ is 30°  local failure is considered

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 5.14 Nq= 1 Nγ= 0.00 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.13
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.07
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 135.6 kPa

Design Bearing Capacity= 135.0 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.00013 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 0.0 Ckd/N= KN/m2

1st layer I = 0.6
po= 27 p= 135.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.84

δ1 (mm)= 29.72

Silty

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 136.0 Ckd/N= 250 KN/m2

2nd layer I = 0.2
po= 85.5 p= 135.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.84

δ2 (mm)= 4.07

Total settlement = 33.79 mm

Allowable Bearing capacity for 25mm settlement= 100.3 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 23+808 km

Footing Size: 5.5x4.5 m

Depth : 3.00 m

GL Design GWT 4.50

Sandy SILT g'= 8 kN/m3

3.00 m g= 18 kN/m3

Layer - I CLAY Z1

Nav= 5

f av= 0 degree

cav= 40 kPa

gav= 8 kN/m3

5.50 m
SAND

Layer - II Nav= 33 …...Z2

f av= 32 degree
cav= 0 kPa

12.00 m gav= 8.5 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 0 degree

For Layer - I
As φ is 30°  local failure is considered

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 5.14 Nq= 1 Nγ= 0.00 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.13
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.07
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 108.5 kPa

Design Bearing Capacity= 105.0 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.00023 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 0.0 Ckd/N= KN/m2

1st layer I = 0.9
po= 13 p= 105.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.84

δ1 (mm)= 25.56

Silty

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 172.8 Ckd/N= 250 KN/m2

2nd layer I = 0.28
po= 71.625 p= 105.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.84

δ2 (mm)= 8.69

Total settlement = 34.26 mm

Allowable Bearing capacity for 25mm settlement= 79.2 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 24+920

Footing Size: 5.5x3.5 m

Depth : 2.00 m

GL Design GWT 3.50

Sandy SILT g'= 8 kN/m3

2.00 m g= 18 kN/m3

Layer - I SILT Z1

Nav= 11

f av= 30 degree

cav= 0 kPa

gav= 8 kN/m3

3.00 m
SAND

Layer - II Nav= 14 …...Z2

f av= 31 degree
cav= 0 kPa

6.00 m gav= 9 kN/m3

Fine SAND
Layer - III Nav= 26 Z3

f av= 33 degree
cav= 0 kPa

9.00 m gav= 9.5 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 30 degree

For Layer - I
As φ is 30°  local failure is considered

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 16 Nq= 7.25 Nγ= 7.59 Local shear failure
Sc= 1.127 Sq= 1.127 Sg= 0.75

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.20
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.10
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 128.9 kPa

Design Bearing Capacity= 128 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 550.0 Ckd/N= 200 KN/m2

1st layer I = 1
po= 6 p= 128.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.86

δ1 (mm)= 3.89

Sandy

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 112.0 Ckd/N= 200 KN/m2

2nd layer I = 0.6
po= 37.5 p= 128.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.86

δ2 (mm)= 20.54

Settlement for Layer-III
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 149.4 Ckd/N= 250 KN/m2

3RD layer I = 0.22

po= 65.25 p= 128.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.86

δ3 (mm)= 4.96

Total settlement = 29.38 mm

Allowable Bearing capacity for 25mm settlement= 109.7 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 25+760

Footing Size: 5.5x4.5 m

Depth : 2.00 m

GL Design GWT 4.50

Sandy SILT g'= 8 kN/m3

2.00 m g= 18 kN/m3

Layer - I SILT Z1

Nav= 10

f av= 30 degree

cav= 0 kPa

gav= 8 kN/m3

3.00 m
SAND

Layer - II Nav= 17 …...Z2

f av= 31 degree
cav= 0 kPa

6.00 m gav= 9 kN/m3

Fine SAND
Layer - III Nav= 26 Z3

f av= 33 degree
cav= 0 kPa

10.00 m gav= 9.5 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 30 degree

For Layer - I
As φ is 30°  local failure is considered

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 16 Nq= 7.25 Nγ= 7.59 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.15
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.08
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 132.6 kPa

Design Bearing Capacity= 132 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 500.0 Ckd/N= 200 KN/m2

1st layer I = 1
po= 6 p= 132.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.88

δ1 (mm)= 4.41

Sandy

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 136.0 Ckd/N= 200 KN/m2

2nd layer I = 0.68
po= 37.5 p= 132.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.88

δ2 (mm)= 18.98

Settlement for Layer-III
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 139.3 Ckd/N= 250 KN/m2

3RD layer I = 0.28

po= 70 p= 132.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.88

δ3 (mm)= 8.57

Total settlement = 31.96 mm

Allowable Bearing capacity for 25mm settlement= 103.7 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 26+530

Footing Size: 5.5x3.5 m

Depth : 2.00 m

GL Design GWT 3.50

Sandy SILT g'= 9 kN/m3

2.00 m g= 19 kN/m3

Layer - I SILT Z1

Nav= 17

f av= 30 degree

cav= 0 kPa

gav= 9 kN/m3

8.00 m
SAND

Layer - II Nav= 30 …...Z2

f av= 33 degree
cav= 0 kPa

10.00 m gav= 9.5 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 30 degree

For Layer - I
As φ is 29°  local failure is considered

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 16 Nq= 7.25 Nγ= 7.59 Local shear failure
Sc= 1.127 Sq= 1.127 Sg= 0.75

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.20
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.10
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 137.2 kPa

Design Bearing Capacity= 137 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 175.9 Ckd/N= 200 KN/m2

1st layer I = 0.52
po= 29 p= 137.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.86

δ1 (mm)= 29.11

Sandy

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 110.4 Ckd/N= 200 KN/m2

2nd layer I = 0.2
po= 81.5 p= 137.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.86

δ2 (mm)= 3.61

Total settlement = 32.72 mm

Allowable Bearing capacity for 25mm settlement= 104.8 KPa
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 Calculation for Bearing Capacity at Major Bridge CH 27+290

Footing Size: 5.5x5.5 m

Depth : 3.00 m

GL Design GWT 5.50

Silty SAND g'= 9 kN/m3

3.00 m g= 19 kN/m3

Layer - I silt Z1

Nav= 18

f av= 31 degree

cav= 0 kPa

gav= 9 kN/m3

12.00 m
SAND

Layer - II Nav= 39 …...Z2

f av= 33 degree
cav= 0 kPa

14.00 m gav= 9.5 kN/m3

Silty SAND
Layer - III Nav= 60 Z3

f av= 34 degree
cav= 0 kPa

30.00 m gav= 10 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 31 degree

For Layer - I
As φ is 31° intermediate shear failure is considered

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 33.34 Nq= 21.38 Nγ= 27.54 General shear failure
Nc= 17.19 Nq= 8.1 Nγ= 7.59 Local shear failure
Nc= 19.88 Nq= 10.31 Nγ= 10.92 Intermediate condition
Sc= 1.300 Sq= 1.200 Sg= 0.80

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.19
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.10
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 326.8 kPa

Design Bearing Capacity= 300 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 155.2 Ckd/N= 250 KN/m2

1st layer I = 0.42
po= 43.5 p= 300.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.76

δ1 (mm)= 47.96

SANDY

silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.00013 mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 149.4 Ckd/N= 300 KN/m2

2nd layer I = 0.152
po= 117.5 p= 300.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.76

δ2 (mm)= 2.67

δ3 (mm)= 2.19

Total settlement = 50.63 mm

Allowable Bearing capacity for 25mm settlement= 161.3 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 27+820

Footing Size: 5.5x3.5 m

Depth : 2.00 m

GL Design GWT 3.50

Silty CLAY g'= 9 kN/m3

2.00 m g= 19 kN/m3

Layer - I CLAY Z1

Mv  (Lab ) = Nav= 5

Mv  (Correl. ) = 0.26 m2/MN f av= 0 degree

Design Mv = 0.26 m2/MN cav= 45 kPa

Cdesign = (C1*d1 + C2*d2)/2 Cdesign= 56.25
gav= 9 kN/m3

3.00 m
CLAY

Layer - II Mv  (Lab ) = 0.20 m2/MN Nav= 12 …...Z2

Mv  (Correl. ) = 0.13 m2/MN f av= 0 degree
Design Mv = 0.16 m2/MN cav= 60 kPa

6.00 m gav= 9 kN/m3

Sandy SILT
Layer - III Nav= 13 Z3

f av= 31 degree
cav= 0 kPa

9.00 m gav= 9 kN/m3

Safe Bearing Capacity from Shear Failure

For Layer - I

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 5.14 Nq= 1 Nγ= 0.00 Local shear failure
Sc= 1.127 Sq= 1.127 Sg= 0.75

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.11
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.06
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 145.2 kPa

Design Bearing Capacity= 145 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.00018 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 0.0 Ckd/N= KN/m2

1st layer I = 1
po= 6.5 p= 145.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.86

δ1 (mm)= 12.57

Silty

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.00016 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 0.0 Ckd/N= KN/m2

2nd layer I = 0.6
po= 40.5 p= 145.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.86

δ2 (mm)= 20.11

Settlement for Layer-III
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 72.2 Ckd/N= 250 KN/m2

3RD layer I = 0.22

po= 67.5 p= 145.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.86

δ3 (mm)= 11.06

Total settlement = 43.74 mm

Allowable Bearing capacity for 25mm settlement= 83.0 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 28+660

Footing Size: 5.5x3.5 m

Depth : 2.00 m

GL Design GWT 3.50

Silty CLAY g'= 9 kN/m3

2.00 m g= 19 kN/m3

Layer - I CLAY Z1

Mv  (Lab ) = 0.18 m2/MN Nav= 7

Mv  (Correl. ) = 0.19 m2/MN f av= 0 degree

Design Mv = 0.185 m2/MN cav= 42 kPa

gav= 9 kN/m3

3.00 m
SILT

Layer - II Nav= 14 …...Z2

f av= 31 degree
cav= 0 kPa

6.00 m gav= 9.5 kN/m3

silty SAND
Layer - III Nav= 25 Z3

f av= 33 degree
cav= 0 kPa

9.00 m gav= 10 kN/m3

Safe Bearing Capacity from Shear Failure

For Layer - I

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 5.14 Nq= 1 Nγ= 0.00 Local shear failure
Sc= 1.127 Sq= 1.127 Sg= 0.75

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.11
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.06
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 108.4 kPa

Design Bearing Capacity= 108 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.000185 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 323.1 Ckd/N= 200 KN/m2

1st layer I = 1
po= 6.5 p= 108.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.86

δ1 (mm)= 9.62

Silty

Sandy
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 101.8 Ckd/N= 200 KN/m2

2nd layer I = 0.592
po= 41.25 p= 108.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.86

δ2 (mm)= 18.98

Settlement for Layer-III
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 106.4 Ckd/N= 200 KN/m2

3RD layer I = 0.22

po= 70.5 p= 108.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.86

δ3 (mm)= 5.64

Total settlement = 34.23 mm

Allowable Bearing capacity for 25mm settlement= 79.2 KPa
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D= 100 cm

ɳh= 0.280 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

                                                   LATERAL CAPACITY OF 1000 MM DIA BORED PILE FOR MAJOR BRIDGE CH. 28+880 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles for  Major 
Bridge at Ch. 28+880

Fixed End

Free End

T= (EI/ɳh)^0.2
342.80

Lf/T= 2.2 Fixed
Lf (Fixed)= 754.15 cm
Lf/T= 1.9 Free
Lf (Free)= 651.31 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.35 3.47
100 2.70 6.95
200 5.39 13.90
300 8.09 20.85
400 10.79 27.80
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Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 370kN (for fixed head condition)
= 140 kN (for free head condition)
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D= 120 cm

ɳh= 0.280 kg/cm3

E= 270000 kg/cm2

I= 10178760.2 cm4

EI= 2.74827E+12 kg-cm2

                                                   LATERAL CAPACITY OF 1200 MM DIA BORED PILE FOR MAJOR BRIDGE CH. 28+880 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1200mm Dia Piles for   Major 
Bridge at Ch. 28+880

Fixed End

Free End

T= (EI/ɳh)^0.2
396.63

Lf/T= 2.2 Fixed
Lf (Fixed)= 872.58 cm
Lf/T= 1.9 Free
Lf (Free)= 753.59 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.01 2.60
150 3.02 7.79
300 6.04 15.57
450 9.07 23.36

0.0

4.0

8.0

12.0

16.0

20.0

50 150 250 350 450 550 650 750

D
ef

le
ct

io
n 

(m
m

)
Load (kN)

450 9.07 23.36
600 12.09 31.14

Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 600kN (for fixed head condition)
= 220kN (for free head condition)
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 Calculation for Bearing Capacity at Minor Bridge CH 30+780

Footing Size: 5.5x4.5 m

Depth : 3.00 m

GL Design GWT 4.50

Sandy SILT g'= 8 kN/m3

3.00 m g= 18 kN/m3

Layer - I SILT Z1

Nav= 16

f av= 30 degree

cav= 0 kPa

gav= 8 kN/m3

9.00 m
SILT

Layer - II Nav= 18 …...Z2

f av= 32 degree
cav= 0 kPa

12.00 m gav= 9 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 30 degree

For Layer - I
As φ is 30°  local failure is considered

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 16 Nq= 7.25 Nγ= 7.59 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.23
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.12
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 195.8 kPa

Design Bearing Capacity= 195 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 222.2 Ckd/N= 250 KN/m2

1st layer I = 0.6
po= 27 p= 195.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.84

δ1 (mm)= 30.37

Sandy

Sandy
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 78.9 Ckd/N= 250 KN/m2

2nd layer I = 0.2
po= 85.5 p= 195.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.84

δ2 (mm)= 9.60

Total settlement = 39.97 mm

Allowable Bearing capacity for 25mm settlement= 122.5 KPa
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D= 100 cm

ɳh= 0.280 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

                                                   LATERAL CAPACITY OF 1000 MM DIA BORED PILE FOR MAJOR BRIDGE CH. 33+050 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles for  Major 
Bridge at Ch. 33+050

Fixed End

Free End

T= (EI/ɳh)^0.2
342.80

Lf/T= 2.2 Fixed
Lf (Fixed)= 754.15 cm
Lf/T= 1.9 Free
Lf (Free)= 651.31 cm
L1= 100 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.96 5.33
100 3.92 10.67
150 5.88 16.00
220 8.62 23.47
300 11.75 32.00
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Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 250kN (for fixed head condition)
= 90 kN (for free head condition)
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D= 120 cm

ɳh= 0.280 kg/cm3

E= 270000 kg/cm2

I= 10178760.2 cm4

EI= 2.74827E+12 kg-cm2

                                                   LATERAL CAPACITY OF 1200 MM DIA BORED PILE FOR MAJOR BRIDGE CH. 33+050 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1200mm Dia Piles for   Major 
Bridge at Ch. 33+050

Fixed End

Free End

T= (EI/ɳh)^0.2
396.63

Lf/T= 2.2 Fixed
Lf (Fixed)= 872.58 cm
Lf/T= 1.9 Free
Lf (Free)= 753.59 cm
L1= 100 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.39 3.77
150 4.18 11.32
300 8.37 22.63
400 11.16 30.17
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400 11.16 30.17
500 13.95 37.72

Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 420kN (for fixed head condition)
= 160kN (for free head condition)
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D= 100 cm

ɳh= 0.280 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

                                                   LATERAL CAPACITY OF 1000 MM DIA BORED PILE FOR MAJOR BRIDGE CH. 34+986 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles for  Major 
Bridge at Ch. 34+986

Fixed End

Free End

T= (EI/ɳh)^0.2
342.80

Lf/T= 2.2 Fixed
Lf (Fixed)= 754.15 cm
Lf/T= 1.9 Free
Lf (Free)= 651.31 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.35 3.47
100 2.70 6.95
200 5.39 13.90
300 8.09 20.85
400 10.79 27.80
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Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 370kN (for fixed head condition)
= 140 kN (for free head condition)
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D= 120 cm

ɳh= 0.280 kg/cm3

E= 270000 kg/cm2

I= 10178760.2 cm4

EI= 2.74827E+12 kg-cm2

                                                   LATERAL CAPACITY OF 1200 MM DIA BORED PILE FOR MAJOR BRIDGE CH. 34+986 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1200mm Dia Piles for   Major 
Bridge at Ch. 34+986

Fixed End

Free End

T= (EI/ɳh)^0.2
396.63

Lf/T= 2.2 Fixed
Lf (Fixed)= 872.58 cm
Lf/T= 1.9 Free
Lf (Free)= 753.59 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.01 2.60
150 3.02 7.79
300 6.04 15.57
450 9.07 23.36
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450 9.07 23.36
600 12.09 31.14

Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 600kN (for fixed head condition)
= 220kN (for free head condition)
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D= 100 cm

ɳh= 0.280 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

                                                   LATERAL CAPACITY OF 1000 MM DIA BORED PILE FOR MAJOR BRIDGE CH. 35+549 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles for  Major 
Bridge at Ch. 35+549

Fixed End

Free End

T= (EI/ɳh)^0.2
342.80

Lf/T= 2.2 Fixed
Lf (Fixed)= 754.15 cm
Lf/T= 1.9 Free
Lf (Free)= 651.31 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.35 3.47
100 2.70 6.95
200 5.39 13.90
300 8.09 20.85
400 10.79 27.80
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Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 370kN (for fixed head condition)
= 140 kN (for free head condition)
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D= 120 cm

ɳh= 0.280 kg/cm3

E= 270000 kg/cm2

I= 10178760.2 cm4

EI= 2.74827E+12 kg-cm2

                                                   LATERAL CAPACITY OF 1200 MM DIA BORED PILE FOR MAJOR BRIDGE CH. 35+549 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1200mm Dia Piles for   Major 
Bridge at Ch. 35+549

Fixed End

Free End

T= (EI/ɳh)^0.2
396.63

Lf/T= 2.2 Fixed
Lf (Fixed)= 872.58 cm
Lf/T= 1.9 Free
Lf (Free)= 753.59 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.01 2.60
150 3.02 7.79
300 6.04 15.57
450 9.07 23.36
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450 9.07 23.36
600 12.09 31.14

Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 600kN (for fixed head condition)
= 220kN (for free head condition)
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 Calculation for Bearing Capacity at Minor Bridge CH 37+360

Footing Size: 5.5x4.5 m

Depth : 3.00 m

GL Design GWT 4.50

Sandy SILT g'= 8 kN/m3

3.00 m g= 18 kN/m3

Layer - I SAND Z1

Nav= 18

f av= 31 degree

cav= 0 kPa

gav= 8 kN/m3

5.00 m
SAND

Layer - II Nav= 21 …...Z2

f av= 33 degree
cav= 0 kPa

12.00 m gav= 9 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 31 degree

For Layer - I

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 33.34 Nq= 21.38 Nγ= 27.54 General shear failure
Nc= 17.19 Nq= 8.1 Nγ= 7.59 Local shear failure
Nc= 19.88 Nq= 10.31 Nγ= 10.92 Intermediate condition
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.24
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.12
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 291.3 kPa

Design Bearing Capacity= 290.0 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 613.6 Ckd/N= 250 KN/m2

1st layer I = 0.952
po= 11 p= 290.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.84

δ1 (mm)= 7.14

Silty

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 110.1 Ckd/N= 250 KN/m2

2nd layer I = 0.28
po= 71.5 p= 290.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.84

δ2 (mm)= 32.41

Total settlement = 39.55 mm

Allowable Bearing capacity for 25mm settlement= 184.1 KPa
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D= 100 cm

ɳh= 0.280 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

                                                   LATERAL CAPACITY OF 1000 MM DIA BORED PILE FOR MAJOR BRIDGE CH. 38+580 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles for  Major 
Bridge at Ch. 38+580

Fixed End

Free End

T= (EI/ɳh)^0.2
342.80

Lf/T= 2.2 Fixed
Lf (Fixed)= 754.15 cm
Lf/T= 1.9 Free
Lf (Free)= 651.31 cm
L1= 100 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.96 5.33
100 3.92 10.67
150 5.88 16.00
220 8.62 23.47
300 11.75 32.00
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Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 250kN (for fixed head condition)
= 90 kN (for free head condition)
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D= 120 cm

ɳh= 0.280 kg/cm3

E= 270000 kg/cm2

I= 10178760.2 cm4

EI= 2.74827E+12 kg-cm2

                                                   LATERAL CAPACITY OF 1200 MM DIA BORED PILE FOR MAJOR BRIDGE CH. 38+580 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1200mm Dia Piles for   Major 
Bridge at Ch. 38+580

Fixed End

Free End

T= (EI/ɳh)^0.2
396.63

Lf/T= 2.2 Fixed
Lf (Fixed)= 872.58 cm
Lf/T= 1.9 Free
Lf (Free)= 753.59 cm
L1= 100 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.39 3.77
150 4.18 11.32
300 8.37 22.63
400 11.16 30.17
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400 11.16 30.17
500 13.95 37.72

Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 420kN (for fixed head condition)
= 160kN (for free head condition)
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D= 100 cm

ɳh= 0.280 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

                                                   LATERAL CAPACITY OF 1000 MM DIA BORED PILE FOR MAJOR BRIDGE CH. 39+120 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles for  Major 
Bridge at Ch. 39+120

Fixed End

Free End

T= (EI/ɳh)^0.2
342.80

Lf/T= 2.2 Fixed
Lf (Fixed)= 754.15 cm
Lf/T= 1.9 Free
Lf (Free)= 651.31 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.35 3.47
100 2.70 6.95
200 5.39 13.90
300 8.09 20.85
400 10.79 27.80
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Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 370kN (for fixed head condition)
= 140 kN (for free head condition)
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D= 120 cm

ɳh= 0.280 kg/cm3

E= 270000 kg/cm2

I= 10178760.2 cm4

EI= 2.74827E+12 kg-cm2

                                                   LATERAL CAPACITY OF 1200 MM DIA BORED PILE FOR MAJOR BRIDGE CH. 39+120 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1200mm Dia Piles for   Major 
Bridge at Ch. 39+120

Fixed End

Free End

T= (EI/ɳh)^0.2
396.63

Lf/T= 2.2 Fixed
Lf (Fixed)= 872.58 cm
Lf/T= 1.9 Free
Lf (Free)= 753.59 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.01 2.60
150 3.02 7.79
300 6.04 15.57
450 9.07 23.36
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450 9.07 23.36
600 12.09 31.14

Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 600kN (for fixed head condition)
= 220kN (for free head condition)
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D= 100 cm

K1 1.500 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

K=(K1*0.3)/(1.5B) 0.3 kg/cm3

T= (EI/KB)^0.25
458.46

                                                   LATERAL CAPACITY OF 1000 MM DIA BORED PILE AT MAJOR BRIDGE CHAINAGE 41+916 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles at          Major 
Bridge at Chainage 41+916 

Fixed End

Free End

458.46
Lf/T= 2.2 Fixed
Lf (Fixed)= 1008.62 cm
Lf/T= 1.9 Free
Lf (Free)= 871.08 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 3.23 8.31
100 6.45 16.62
150 9.68 24.93
200 12.90 33.25

Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 150kN (for fixed head condition)
= 60 kN (for free head condition)
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D= 120 cm

K1 1.500 kg/cm3

E= 270000 kg/cm2

I= 10178760.2 cm4

EI= 2.74827E+12 kg-cm2

K=(K1*0.3)/(1.5B) 0.25 kg/cm3

T= (EI/KB)^0.25

                                                   LATERAL CAPACITY OF 1200 MM DIA BORED PILE AT MAJOR BRIDGE CHAINAGE 41+916 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1200mm Dia Piles at           Major 
Bridge at Chainage 41+916 

Fixed End

Free End

T= (EI/KB)^0.25
550.15

Lf/T= 2.2 Fixed
Lf (Fixed)= 1210.34 cm
Lf/T= 1.9 Free
Lf (Free)= 1045.29 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 2.69 6.93
80 4.30 11.08
150 8.06 20.78
220 11.83 30.48
250 13.44 34.63
300 16.13 41.56

Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
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Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 220kN (for fixed head condition)
= 90kN (for free head condition)

346



0

5

10

0 1000 2000 3000 4000 5000 6000 7000

Allowable Load (kN)

Series1

Series2

15

20

25

30

35

40

D
ep

th
 (m

)

Pile Type= Bored Factor of Safety
Pile Dia (mm)= 1000       End Bearing = 2.5

      Skin Friction =  2.5

Allowable Pile Capacity Major Bridge at Chainage 43+900

45

347



0

5

10

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Allowable Load (kN)

Series1

Series2

15

20

25

30

35

40

45

D
ep

th
 (m

)

Pile Type= Bored Factor of Safety
Pile Dia (mm)= 1200       End Bearing = 2.5

      Skin Friction =  2.5

Allowable Pile Capacity Major Bridge at Chainage 43+900

45

348



D= 100 cm

K1 1.500 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

K=(K1*0.3)/(1.5B) 0.3 kg/cm3

                                                   LATERAL CAPACITY OF 1000 MM DIA BORED PILE AT MAJOR BRIDGE CHAINAGE 43+900 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles at          Major 
Bridge at Chainage 43+900 

Fixed End

Free End

T= (EI/KB)^0.25
458.46

Lf/T= 2.2 Fixed
Lf (Fixed)= 1008.62 cm
Lf/T= 1.9 Free
Lf (Free)= 871.08 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 3.23 8.31
100 6.45 16.62
150 9.68 24.93
200 12.90 33.25
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Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 150kN (for fixed head condition)
= 60 kN (for free head condition)
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D= 120 cm

K1 1.500 kg/cm3

E= 270000 kg/cm2

I= 10178760.2 cm4

EI= 2.74827E+12 kg-cm2

K=(K1*0.3)/(1.5B) 0.25 kg/cm3

                                                   LATERAL CAPACITY OF 1200 MM DIA BORED PILE AT MAJOR BRIDGE CHAINAGE 43+900 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1200mm Dia Piles at           Major 
Bridge at Chainage 43+900 

Fixed End

Free End

T= (EI/KB)^0.25
550.15

Lf/T= 2.2 Fixed
Lf (Fixed)= 1210.34 cm
Lf/T= 1.9 Free
Lf (Free)= 1045.29 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 2.69 6.93
80 4.30 11.08
150 8.06 20.78
220 11.83 30.48
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220 11.83 30.48
250 13.44 34.63
300 16.13 41.56

Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 220kN (for fixed head condition)
= 90kN (for free head condition)
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D= 100 cm

K1 1.500 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

K=(K1*0.3)/(1.5B) 0.3 kg/cm3

T= (EI/KB)^0.25
458.46

                                                   LATERAL CAPACITY OF 1000 MM DIA BORED PILE AT MAJOR BRIDGE CHAINAGE 46+362 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles at          Major 
Bridge at Chainage 46+362 

Fixed End

Free End

458.46
Lf/T= 2.2 Fixed
Lf (Fixed)= 1008.62 cm
Lf/T= 1.9 Free
Lf (Free)= 871.08 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 3.23 8.31
100 6.45 16.62
150 9.68 24.93
200 12.90 33.25

Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 150kN (for fixed head condition)
= 60 kN (for free head condition)
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D= 120 cm

K1 1.500 kg/cm3

E= 270000 kg/cm2

I= 10178760.2 cm4

EI= 2.74827E+12 kg-cm2

K=(K1*0.3)/(1.5B) 0.25 kg/cm3

T= (EI/KB)^0.25

                                                   LATERAL CAPACITY OF 1200 MM DIA BORED PILE AT MAJOR BRIDGE CHAINAGE 46+362 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1200mm Dia Piles at           Major 
Bridge at Chainage 46+362 

Fixed End

Free End

T= (EI/KB)^0.25
550.15

Lf/T= 2.2 Fixed
Lf (Fixed)= 1210.34 cm
Lf/T= 1.9 Free
Lf (Free)= 1045.29 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 2.69 6.93
80 4.30 11.08
150 8.06 20.78
220 11.83 30.48
250 13.44 34.63
300 16.13 41.56

Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
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Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 220kN (for fixed head condition)
= 90kN (for free head condition)

354



0

5

10

15

20

0 1000 2000 3000 4000 5000 6000 7000

D
ep

th
 (m

)

Allowable Load (kN)

Series1

Series2

Pile Type= Bored Factor of Safety

Allowable Pile Capacity Major Bridge at Chainage 48+122

20

25

30

35

40

45

D
ep

th
 (m

)

Pile Type= Bored Factor of Safety
Pile Dia (mm)= 1000       End Bearing = 2.5

      Skin Friction =  2.5

355



0

5

10

15

20

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

D
ep

th
 (m

)

Allowable Load (kN)

Series1

Series2

Pile Type= Bored Factor of Safety

Allowable Pile Capacity Major Bridge at Chainage 48+122

25

30

35

40

45

D
ep

th
 (m

)

Pile Type= Bored Factor of Safety
Pile Dia (mm)= 1200       End Bearing = 2.5

      Skin Friction =  2.5

356



D= 100 cm

K1 1.500 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

K=(K1*0.3)/(1.5B) 0.3 kg/cm3

T= (EI/KB)^0.25
458.46

                                                   LATERAL CAPACITY OF 1000 MM DIA BORED PILE AT MAJOR BRIDGE CHAINAGE 48+122 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles at          Major 
Bridge at Chainage 48+122 

Fixed End

Free End

458.46
Lf/T= 2.2 Fixed
Lf (Fixed)= 1008.62 cm
Lf/T= 1.9 Free
Lf (Free)= 871.08 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 3.23 8.31
100 6.45 16.62
150 9.68 24.93
200 12.90 33.25

Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 150kN (for fixed head condition)
= 60 kN (for free head condition)
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D= 120 cm

K1 1.500 kg/cm3

E= 270000 kg/cm2

I= 10178760.2 cm4

EI= 2.74827E+12 kg-cm2

K=(K1*0.3)/(1.5B) 0.25 kg/cm3

T= (EI/KB)^0.25

                                                   LATERAL CAPACITY OF 1200 MM DIA BORED PILE AT MAJOR BRIDGE CHAINAGE 48+122 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1200mm Dia Piles at           Major 
Bridge at Chainage 48+122 

Fixed End

Free End

T= (EI/KB)^0.25
550.15

Lf/T= 2.2 Fixed
Lf (Fixed)= 1210.34 cm
Lf/T= 1.9 Free
Lf (Free)= 1045.29 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 2.69 6.93
80 4.30 11.08
150 8.06 20.78
220 11.83 30.48
250 13.44 34.63
300 16.13 41.56

Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
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Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 220kN (for fixed head condition)
= 90kN (for free head condition)
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D= 100 cm

K1 1.100 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

K=(K1*0.3)/(1.5B) 0.22 kg/cm3

                                                   LATERAL CAPACITY OF 1000 MM DIA BORED PILE AT MAJOR BRIDGE CHAINAGE 48+400 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles at          Major 
Bridge at Chainage 48+400

Fixed End

Free End

T= (EI/KB)^0.25
495.42

Lf/T= 2.2 Fixed
Lf (Fixed)= 1089.93 cm
Lf/T= 1.9 Free
Lf (Free)= 941.31 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 4.07 10.49
100 8.14 20.98
150 12.21 31.47
200 16.28 41.95

0.0

4.0

8.0

12.0

16.0

20.0

50 100 150 200 250 300
D

ef
le

ct
io

n 
(m

m
)

Load (kN)

Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 120kN (for fixed head condition)
= 50 kN (for free head condition)
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D= 120 cm

K1 1.100 kg/cm3

E= 270000 kg/cm2

I= 10178760.2 cm4

EI= 2.74827E+12 kg-cm2

K=(K1*0.3)/(1.5B) 0.183333333 kg/cm3

                                                   LATERAL CAPACITY OF 1200 MM DIA BORED PILE AT MAJOR BRIDGE CHAINAGE 48+400 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1200mm Dia Piles at           Major 
Bridge at Chainage 48+400

Fixed End

Free End

T= (EI/KB)^0.25
594.51

Lf/T= 2.2 Fixed
Lf (Fixed)= 1307.92 cm
Lf/T= 1.9 Free
Lf (Free)= 1129.57 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 3.39 8.74
70 4.75 12.24
100 6.78 17.48
150 10.18 26.22
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150 10.18 26.22
200 13.57 34.96
250 16.96 43.70

Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 170kN (for fixed head condition)
= 70kN (for free head condition)
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D= 100 cm

ɳh= 0.250 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

T= (EI/ɳh)^0.2
350.65

                                                   LATERAL CAPACITY OF 1000 MM DIA BORED PILE FOR MAJOR BRIDGE AT CH 48+510 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles for Major 
Bridge at Ch. 48+510

Fixed End

Free End

350.65
Lf/T= 2.2 Fixed
Lf (Fixed)= 771.44 cm
Lf/T= 1.9 Free
Lf (Free)= 666.24 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.44 3.72
100 2.89 7.44
150 4.33 11.16
200 5.77 14.88
350 10.10 26.03

Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 350kN (for fixed head condition)
= 130 kN (for free head condition)
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D= 120 cm

ɳh= 0.250 kg/cm3

E= 270000 kg/cm2

I= 10178760.2 cm4

EI= 2.74827E+12 kg-cm2

T= (EI/ɳh)^0.2
405.72

                                                   LATERAL CAPACITY OF 1200 MM DIA BORED PILE FOR MAJOR BRIDGE CH. 48+510 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1200mm Dia Piles for Major 
Bridge at Ch. 48+510

Fixed End

Free End

405.72
Lf/T= 2.2 Fixed
Lf (Fixed)= 892.58 cm
Lf/T= 1.9 Free
Lf (Free)= 770.86 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.08 2.78
100 2.16 5.56
200 4.31 11.11
350 7.55 19.45
550 11.86 30.56

Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 550kN (for fixed head condition)
= 210kN (for free head condition)
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D= 100 cm

K1 1.100 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

K=(K1*0.3)/(1.5B) 0.22 kg/cm3

                                                   LATERAL CAPACITY OF 1000 MM DIA BORED PILE AT MAJOR BRIDGE CHAINAGE 49+250 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles at          Major 
Bridge at Chainage 49+250

Fixed End

Free End

T= (EI/KB)^0.25
495.42

Lf/T= 2.2 Fixed
Lf (Fixed)= 1089.93 cm
Lf/T= 1.9 Free
Lf (Free)= 941.31 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 4.07 10.49
100 8.14 20.98
150 12.21 31.47
200 16.28 41.95
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Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 120kN (for fixed head condition)
= 50 kN (for free head condition)
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D= 120 cm

K1 1.100 kg/cm3

E= 270000 kg/cm2

I= 10178760.2 cm4

EI= 2.74827E+12 kg-cm2

K=(K1*0.3)/(1.5B) 0.183333333 kg/cm3

                                                   LATERAL CAPACITY OF 1200 MM DIA BORED PILE AT MAJOR BRIDGE CHAINAGE 49+250 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1200mm Dia Piles at           Major 
Bridge at Chainage 49+250

Fixed End

Free End

T= (EI/KB)^0.25
594.51

Lf/T= 2.2 Fixed
Lf (Fixed)= 1307.92 cm
Lf/T= 1.9 Free
Lf (Free)= 1129.57 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 3.39 8.74
70 4.75 12.24
100 6.78 17.48
150 10.18 26.22
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150 10.18 26.22
200 13.57 34.96
250 16.96 43.70

Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 170kN (for fixed head condition)
= 70kN (for free head condition)
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 Calculation for Bearing Capacity at Minor Bridge CH 50+100 km

Footing Size: 5.5x4.5 m

Depth : 3.00 m

GL Design GWT 4.50

Sandy SILT g'= 8 kN/m3

3.00 m g= 18 kN/m3

Layer - I SILT Z1

Nav= 16

f av= 29 degree

cav= 0 kPa

gav= 8 kN/m3

7.50 m
SAND

Layer - II Nav= 23 …...Z2

f av= 33 degree
cav= 0 kPa

12.00 m gav= 9 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 29 degree

For Layer - I
As φ is 29°  local failure is considered

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 15.5 Nq= 6.88 Nγ= 6.65 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.23
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.11
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 113.5 kPa

Design Bearing Capacity= 110 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 285.7 Ckd/N= 250 KN/m2

1st layer I = 0.74
po= 21 p= 110.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.82

δ1 (mm)= 16.37

Silty

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 129.0 Ckd/N= 300 KN/m2

2nd layer I = 0.2
po= 80.25 p= 110.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.82

δ2 (mm)= 5.55

Total settlement = 21.91 mm

Allowable Bearing capacity for 25mm settlement= 110.0 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 51+100

Footing Size: 5.5x4.5 m

Depth : 2.00 m

GL Design GWT 4.50

Silty SAND g'= 9 kN/m3

2.00 m g= 19 kN/m3

Layer - I SAND Z1

Nav= 12

f av= 31 degree

cav= 0 kPa

gav= 9 kN/m3

6.00 m
SAND

Layer - II Nav= 28 …...Z2

f av= 33 degree
cav= 0 kPa

12.00 m gav= 10 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 31 degree

For Layer - I
As φ is 31°  Intermediate shear failure is considered

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 33.34 Nq= 21.38 Nγ= 27.54 General shear failure
Nc= 17.19 Nq= 8.1 Nγ= 7.59 Local shear failure
Nc= 19.88 Nq= 10.31 Nγ= 10.92 Intermediate condition
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.16
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.08
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 151.9 kPa

Design Bearing Capacity= 150 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 225.0 Ckd/N= 250 KN/m2

1st layer I = 0.78
po= 20 p= 150.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.88

Silty

Silty

δ1 (mm)= 24.08
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 150.0 Ckd/N= 300 KN/m2

2nd layer I = 0.2
po= 84 p= 150.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.88

δ2 (mm)= 8.60

Total settlement = 32.68 mm

Allowable Bearing capacity for 25mm settlement= 116.2 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 52+640

Footing Size: 5.5x4.5 m

Depth : 2.00 m

GL Design GWT 4.50

Sandy SILT g'= 9 kN/m3

2.00 m g= 19 kN/m3

Layer - I SILT Z1

Nav= 20

f av= 30 degree

cav= 0 kPa

gav= 9 kN/m3

10.50 m
SAND

Layer - II Nav= 35 …...Z2

f av= 34 degree
cav= 0 kPa

12.00 m gav= 10 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 30 degree

For Layer - I
As φ is 30°  local failure is considered

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 16 Nq= 7.25 Nγ= 7.59 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.15
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.08
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 103.4 kPa

Design Bearing Capacity= 100 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 186.3 Ckd/N= 250 KN/m2

1st layer I = 0.36
po= 40.25 p= 100.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.88

δ1 (mm)= 20.52

Sandy

Silty
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 154.4 Ckd/N= 300 KN/m2

2nd layer I = 0.1
po= 102 p= 100.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.88

δ2 (mm)= 0.64

Total settlement = 21.16 mm

Allowable Bearing capacity for 25mm settlement= 100.0 KPa

376



0

5

10

15

20

0 1000 2000 3000 4000 5000 6000

D
ep

th
 (m

)

Allowable Load (kN)

Series1

Series2

Pile Type= Bored Factor of Safety

Allowable Pile Capacity at Major Bridge Ch. 54+825

20

25

30

35

40

45

D
ep

th
 (m

)

Pile Type= Bored Factor of Safety
Pile Dia (mm)= 1000       End Bearing = 2.5

      Skin Friction =  2.5

377



0

5

10

15

20

0 1000 2000 3000 4000 5000 6000 7000 8000 9000

D
ep

th
 (m

)

Allowable Load (kN)

Skin Friction

Total

Pile Type= Bored Factor of Safety

Allowable Pile Capacity at Major Bridge Ch. 54+825

25

30

35

40

45

D
ep

th
 (m

)

Pile Type= Bored Factor of Safety
Pile Dia (mm)= 1200       End Bearing = 2.5

      Skin Friction =  2.5

378



D= 100 cm

ɳh= 0.250 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

T= (EI/ɳh)^0.2
350.65

                                                   LATERAL CAPACITY OF 1000 MM DIA BORED PILE FOR MAJOR BRIDGE AT CH 54+825 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles for Major 
Bridge at Ch. 54+825

Fixed End

Free End

350.65
Lf/T= 2.2 Fixed
Lf (Fixed)= 771.44 cm
Lf/T= 1.9 Free
Lf (Free)= 666.24 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.44 3.72
100 2.89 7.44
150 4.33 11.16
200 5.77 14.88
350 10.10 26.03

Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 350kN (for fixed head condition)
= 130 kN (for free head condition)
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D= 120 cm

ɳh= 0.250 kg/cm3

E= 270000 kg/cm2

I= 10178760.2 cm4

EI= 2.74827E+12 kg-cm2

T= (EI/ɳh)^0.2
405.72
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16.0

20.0

24.0

28.0

32.0

36.0

D
ef

le
ct

io
n 

(m
m

)

Fig.  Load Vs Deflection Plot for 1200mm Dia Piles for Major 
Bridge at Ch. 54+825

Fixed End

Free End

405.72
Lf/T= 2.2 Fixed
Lf (Fixed)= 892.58 cm
Lf/T= 1.9 Free
Lf (Free)= 770.86 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.08 2.78
100 2.16 5.56
200 4.31 11.11
350 7.55 19.45
550 11.86 30.56

Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 550kN (for fixed head condition)
= 210kN (for free head condition)
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D= 100 cm

ɳh= 0.250 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

T= (EI/ɳh)^0.2
350.65
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles for Major 
Bridge at Ch. 55+850

Fixed End

Free End

350.65
Lf/T= 2.2 Fixed
Lf (Fixed)= 771.44 cm
Lf/T= 1.9 Free
Lf (Free)= 666.24 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.44 3.72
100 2.89 7.44
150 4.33 11.16
200 5.77 14.88
350 10.10 26.03

Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 350kN (for fixed head condition)
= 130 kN (for free head condition)
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D= 120 cm

ɳh= 0.250 kg/cm3

E= 270000 kg/cm2

I= 10178760.2 cm4

EI= 2.74827E+12 kg-cm2

T= (EI/ɳh)^0.2
405.72
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Fig.  Load Vs Deflection Plot for 1200mm Dia Piles for Major 
Bridge at Ch. 55+850

Fixed End

Free End

405.72
Lf/T= 2.2 Fixed
Lf (Fixed)= 892.58 cm
Lf/T= 1.9 Free
Lf (Free)= 770.86 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.08 2.78
100 2.16 5.56
200 4.31 11.11
350 7.55 19.45
550 11.86 30.56

Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 550kN (for fixed head condition)
= 210kN (for free head condition)
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D= 100 cm

ɳh= 0.220 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

T= (EI/ɳh)^0.2
359.73
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles for Major 
Bridge at Ch. 56+780

Fixed End

Free End

359.73
Lf/T= 2.2 Fixed
Lf (Fixed)= 791.42 cm
Lf/T= 1.9 Free
Lf (Free)= 683.50 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.56 4.02
120 3.74 9.64
150 4.68 12.05
200 6.23 16.06
320 9.97 25.70

Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 320kN (for fixed head condition)
= 120 kN (for free head condition)
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D= 120 cm

ɳh= 0.220 kg/cm3

E= 270000 kg/cm2

I= 10178760.2 cm4

EI= 2.74827E+12 kg-cm2

T= (EI/ɳh)^0.2
416.22
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Fig.  Load Vs Deflection Plot for 1200mm Dia Piles for Major 
Bridge at Ch. 56+780

Fixed End

Free End

416.22
Lf/T= 2.2 Fixed
Lf (Fixed)= 915.69 cm
Lf/T= 1.9 Free
Lf (Free)= 790.83 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.16 3.00
100 2.33 6.00
200 4.66 12.00
350 8.15 21.00
510 11.87 30.59

Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 510kN (for fixed head condition)
= 200kN (for free head condition)

0.0

4.0

8.0

12.0

50 150 250 350 450 550 650

D
ef

le
ct

io
n 

(m
m

)

Load (kN)

= 200kN (for free head condition)

388



0

5

10

15

20

0 1000 2000 3000 4000 5000 6000

D
ep

th
 (m

)

Allowable Load (kN)

Series1

Series2

Pile Type= Bored Factor of Safety

Allowable Pile Capacity at Major Bridge Ch. 57+555

20

25

30

35

40

45

D
ep

th
 (m

)

Pile Type= Bored Factor of Safety
Pile Dia (mm)= 1000       End Bearing = 2.5

      Skin Friction =  2.5

389



0

5

10

15

20

0 1000 2000 3000 4000 5000 6000 7000 8000 9000

D
ep

th
 (m

)

Allowable Load (kN)

Series1

Series2

Pile Type= Bored Factor of Safety

Allowable Pile Capacity at Major Bridge Ch. 57+555

25

30

35

40

45

D
ep

th
 (m

)

Pile Type= Bored Factor of Safety
Pile Dia (mm)= 1200       End Bearing = 2.5

      Skin Friction =  2.5

390



D= 100 cm

ɳh= 0.250 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

T= (EI/ɳh)^0.2
350.65

                                                   LATERAL CAPACITY OF 1000 MM DIA BORED PILE FOR MAJOR BRIDGE AT CH 57+555 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles for Major 
Bridge at Ch. 57+555

Fixed End

Free End

350.65
Lf/T= 2.2 Fixed
Lf (Fixed)= 771.44 cm
Lf/T= 1.9 Free
Lf (Free)= 666.24 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.44 3.72
100 2.89 7.44
150 4.33 11.16
200 5.77 14.88
350 10.10 26.03

Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 350kN (for fixed head condition)
= 130 kN (for free head condition)
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D= 120 cm

ɳh= 0.250 kg/cm3

E= 270000 kg/cm2

I= 10178760.2 cm4

EI= 2.74827E+12 kg-cm2

T= (EI/ɳh)^0.2
405.72

                                                   LATERAL CAPACITY OF 1200 MM DIA BORED PILE FOR MAJOR BRIDGE CH. 57+555 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1200mm Dia Piles for Major 
Bridge at Ch. 57+555

Fixed End

Free End

405.72
Lf/T= 2.2 Fixed
Lf (Fixed)= 892.58 cm
Lf/T= 1.9 Free
Lf (Free)= 770.86 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.08 2.78
100 2.16 5.56
200 4.31 11.11
350 7.55 19.45
550 11.86 30.56

Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 550kN (for fixed head condition)
= 210kN (for free head condition)
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D= 100 cm

K1 1.100 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

K=(K1*0.3)/(1.5B) 0.22 kg/cm3

T= (EI/KB)^0.25
495.42

                                                   LATERAL CAPACITY OF 1000 MM DIA BORED PILE AT MAJOR BRIDGE CHAINAGE 58+400 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles at          Major 
Bridge at Chainage 58+400

Fixed End

Free End

495.42
Lf/T= 2.2 Fixed
Lf (Fixed)= 1089.93 cm
Lf/T= 1.9 Free
Lf (Free)= 941.31 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 4.07 10.49
80 6.51 16.78
120 9.77 25.17
150 12.21 31.47

Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 120kN (for fixed head condition)
= 50 kN (for free head condition)
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D= 120 cm

K1 1.100 kg/cm3

E= 270000 kg/cm2

I= 10178760.2 cm4

EI= 2.74827E+12 kg-cm2

K=(K1*0.3)/(1.5B) 0.183333333 kg/cm3

T= (EI/KB)^0.25

                                                   LATERAL CAPACITY OF 1200 MM DIA BORED PILE AT MAJOR BRIDGE CHAINAGE 58+400 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1200mm Dia Piles at           Major 
Bridge at Chainage 58+400 

Fixed End

Free End

T= (EI/KB)^0.25
594.51

Lf/T= 2.2 Fixed
Lf (Fixed)= 1307.92 cm
Lf/T= 1.9 Free
Lf (Free)= 1129.57 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 3.39 8.74
70 4.75 12.24
100 6.78 17.48
150 10.18 26.22
200 13.57 34.96
250 16.96 43.70

Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
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Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 180kN (for fixed head condition)
= 70kN (for free head condition)
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 Calculation for Bearing Capacity at Minor Bridge CH 59+305

Footing Size: 5.5x4.5 m

Depth : 2.00 m

GL Design GWT 4.50

Silty CLAY g'= 9 kN/m3

2.00 m g= 19 kN/m3

Layer - I CLAY Z1

Nav= 10

f av= 0 degree

cav= 50 kPa

gav= 9 kN/m3

4.50 m
SAND

Layer - II Nav= 24 …...Z2

f av= 31 degree
cav= 0 kPa

8.00 m gav= 10 kN/m3

silty CLAY
Layer - III Nav= 30 Z3

f av= 0 degree
cav= 130 kPa

12.00 m gav= 10 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 0 degree

For Layer - I
As φ is 30°  local failure is considered

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 5.14 Nq= 1 Nγ= 0.00 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.09
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.04
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 130.3 kPa

Design Bearing Capacity= 130 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.00014 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand

Silty

Silty

[2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 0.0 Ckd/N= KN/m2

1st layer I = 0.92
po= 13.25 p= 130.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.88

δ1 (mm)= 20.63
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 186.2 Ckd/N= 300 KN/m2

2nd layer I = 0.36
po= 58 p= 130.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.88

δ2 (mm)= 7.83

Settlement for Layer-III
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.00005 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 0.0 Ckd/N= KN/m2

3RD layer I = 0.152

po= 95.5 p= 130.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.88

δ3 (mm)= 1.95

Total settlement = 30.40 mm

Allowable Bearing capacity for 25mm settlement= 107.1 KPa
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 Calculation for Bearing Capacity at Minor Bridge CH 62+160

Footing Size: 5.5x4.5 m

Depth : 2.00 m

GL Design GWT 4.50

Sandy SILT g'= 9 kN/m3

2.00 m g= 19 kN/m3

Layer - I SILT Z1

Nav= 8

f av= 0 degree

cav= 0 kPa

gav= 9 kN/m3

4.50 m
SAND

Layer - II Nav= 19 …...Z2

f av= 31 degree
cav= 0 kPa

8.00 m gav= 10 kN/m3

Sandy SILT
Layer - III Nav= 34 Z3

f av= 33 degree
cav= 0 kPa

12.00 m gav= 10 kN/m3

Safe Bearing Capacity from Shear Failure

Design φ= 28 degree

For Layer - I
As φ is 30°  local failure is considered

Q(safe)= (cNcscdcic+(γ*D)(Nq-1)sqdqiq+0.5BγNγsγdγiγW/FS

FS= 2.5 w= 0.5
Nc= 14.83 Nq= 6.4 Nγ= 5.39 Local shear failure
Sc= 1.164 Sq= 1.164 Sg= 0.67

dc= 1+0.2*(D/B)*tan(45+φ/2)= 1.09
dq=dg= 1+0.1*(D/B)*tan(45+φ/2) 1.04
ic=iq= (1-α/90)^2= 1.00 ig= (1-α/φ)^2= 1.00 a=0

Qsafe-I= 79.7 kPa

Design Bearing Capacity= 80 kPa

Settlement for Layer - I
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand

Sandy

Silty

[2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand
C=1.5*(Ckd/po)= 226.4 Ckd/N= 250 KN/m2

1st layer I = 0.92
po= 13.25 p= 80.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.88

δ1 (mm)= 14.62
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Settlement for Layer-II
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= m2/kN mg=

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 147.4 Ckd/N= 300 KN/m2

2nd layer I = 0.36
po= 58 p= 80.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.88

δ2 (mm)= 6.74

Settlement for Layer-III
δ (mm) = mv*H*Δp*mg*df*Rigidity Factor (0.8) for clay

mv= 0.00005 m2/kN mg= 0.7

δ (mm)= [2.303*(H/C)*log10{(po+Dp)/po}]*df*Rigidity Factor (0.8) for sand IS:8009 (Part I)
C=1.5*(Ckd/po)= 133.5 Ckd/N= 250 KN/m2

3RD layer I = 0.152

po= 95.5 p= 80.0 kPa

Rigidity factor= 0.8 Depth Factor, df= 0.88

δ3 (mm)= 2.53

Total settlement = 23.88 mm

Allowable Bearing capacity for 25mm settlement= 80.0 KPa
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D= 100 cm

K1 1.000 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

K=(K1*0.3)/(1.5B) 0.2 kg/cm3

T= (EI/KB)^0.25
507.37

                                                   LATERAL CAPACITY OF 1000 MM DIA BORED PILE AT MAJOR BRIDGE CHAINAGE 63+570 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles at          Major 
Bridge at Chainage 63+570

Fixed End

Free End

507.37
Lf/T= 2.2 Fixed
Lf (Fixed)= 1116.22 cm
Lf/T= 1.9 Free
Lf (Free)= 964.01 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
40 3.50 9.01
80 7.00 18.02
110 9.62 24.78
150 13.12 33.80

Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 110kN (for fixed head condition)
= 40 kN (for free head condition)
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D= 120 cm

K1 1.000 kg/cm3

E= 270000 kg/cm2

I= 10178760.2 cm4

EI= 2.74827E+12 kg-cm2

K=(K1*0.3)/(1.5B) 0.166666667 kg/cm3

T= (EI/KB)^0.25

                                                   LATERAL CAPACITY OF 1200 MM DIA BORED PILE AT MAJOR BRIDGE CHAINAGE 63+570 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1200mm Dia Piles at           Major 
Bridge at Chainage 63+570

Fixed End

Free End

T= (EI/KB)^0.25
608.85

Lf/T= 2.2 Fixed
Lf (Fixed)= 1339.46 cm
Lf/T= 1.9 Free
Lf (Free)= 1156.81 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 3.64 9.39
60 4.37 11.27
100 7.29 18.78
160 11.66 30.04
200 14.57 37.55
250 18.22 46.94

Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
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Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 160kN (for fixed head condition)
= 60kN (for free head condition)
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D= 100 cm

ɳh= 0.250 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

T= (EI/ɳh)^0.2
350.65

                                                   LATERAL CAPACITY OF 1000 MM DIA BORED PILE FOR MAJOR BRIDGE AT CH 64+270 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles for Major 
Bridge at Ch. 64+270

Fixed End

Free End

350.65
Lf/T= 2.2 Fixed
Lf (Fixed)= 771.44 cm
Lf/T= 1.9 Free
Lf (Free)= 666.24 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.44 3.72
100 2.89 7.44
150 4.33 11.16
200 5.77 14.88
350 10.10 26.03

Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 350kN (for fixed head condition)
= 130 kN (for free head condition)
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D= 120 cm

ɳh= 0.250 kg/cm3

E= 270000 kg/cm2

I= 10178760.2 cm4

EI= 2.74827E+12 kg-cm2

T= (EI/ɳh)^0.2
405.72

                                                   LATERAL CAPACITY OF 1200 MM DIA BORED PILE FOR MAJOR BRIDGE CH. 64+270 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1200mm Dia Piles for Major 
Bridge at Ch. 64+270

Fixed End

Free End

405.72
Lf/T= 2.2 Fixed
Lf (Fixed)= 892.58 cm
Lf/T= 1.9 Free
Lf (Free)= 770.86 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.08 2.78
100 2.16 5.56
200 4.31 11.11
350 7.55 19.45
550 11.86 30.56

Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 550kN (for fixed head condition)
= 210kN (for free head condition)
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D= 100 cm

ɳh= 0.250 kg/cm3

E= 270000 kg/cm2

I= 4908738.5 cm4

EI= 1.32536E+12 kg-cm2

                                                   LATERAL CAPACITY OF 1000 MM DIA BORED PILE FOR MAJOR BRIDGE AT CH 64+270 (IS: 2911 - PART-1/SEC-2-2010)
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Fig.  Load Vs Deflection Plot for 1000mm Dia Piles for Major 
Bridge at Ch. 64+270

Fixed End

Free End

T= (EI/ɳh)^0.2
350.65

Lf/T= 2.2 Fixed
Lf (Fixed)= 771.44 cm
Lf/T= 1.9 Free
Lf (Free)= 666.24 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.44 3.72
100 2.89 7.44
150 4.33 11.16
200 5.77 14.88
350 10.10 26.03
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Hence lateral capacity (load corresponding to 1% of pile diameter=10mm deflection)
= 350kN (for fixed head condition)
= 130 kN (for free head condition)
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Fig.  Load Vs Deflection Plot for 1200mm Dia Piles for Major 
Bridge at Ch. 64+270

Fixed End

Free End

T= (EI/ɳh)^0.2
405.72

Lf/T= 2.2 Fixed
Lf (Fixed)= 892.58 cm
Lf/T= 1.9 Free
Lf (Free)= 770.86 cm
L1= 0 cm
d= Q(L1+Lf)^3/12EI Fixed

Q(L1+Lf)^3/3EI Free

Q (kN) d (mm) - Fixed d (mm) - Free
50 1.08 2.78
100 2.16 5.56
200 4.31 11.11
350 7.55 19.45
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Hence lateral capacity (load corresponding to 1% of pile diameter=12mm deflection)
= 550kN (for fixed head condition)
= 210kN (for free head condition)
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