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Depth (D) 4 4 4 4

Width (B) 1 2 3 4

Bulk Dencit (y) 1.8 1.8 1.8 1.8

C 0 0 0 0

Ø 35 35 35 35

W’ 0.5 0.5 0.5 0.5

FOS 3 3 3 3

N Value >100 >100 >100 >100

mv 0 0 0 0

Nc 46.12 46.12 46.12 46.12

Nq 33.3 33.3 33.3 33.3

Ny 48.03 48.03 48.03 48.03

Sc 1.3 1.3 1.3 1.3

Dc 2.54 1.77 1.51 1.38

Sq 1.2 1.2 1.2 1.2

Dq=Dy 1 1 1 1

Dq=Dy 1.77 1.38 1.26 1.19

Sy 0.8 0.8 0.8 0.8

Dq=Dy 1.77 1.38 1.26 1.19

Tan(45+Ø /2) 1.92 1.92 1.92 1.92

ic, iq & iγ 1 1 1 1

Submarged  Dencit (y') 0.8 0.8 0.8 0.8

C.Nc. sc.dc..ic 0 0 0 0

γ’D.(Nq-1).sq.dq.iq 219.54 171.16 156.28 147.6

0.5. γ.B.Nγ.sγ.dγ.iγ W’ 30.6 47.72 65.36 82.3

NBC 250.14 218.88 221.64 229.9

SBC 83.38 72.96 73.88 76.63

Recommended SBC for 

sattlement of 40mm
- - - -

For  Settlement
Sattlement Factor ( As per Fig 9 

of IS 8009 (Part-I) 1976
- - - -

Settlement  (S) - - - -

ΔP = (SBC x Footing Size)/(width 

of Foundation +Layer Depth)^2 = 
- - - -

H (1.5 x B) 1500 3000 4500 6000

Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3

Bearing Capacity as per IS 6403:1981       (BH-3) ( Depth =4m) 

[Note: - The weathered rock or shale 
may be treated as soil [Refer IS 12070, 
Clause 7.1]. From literature we know 
that C and Ф value of rock specimen 
ranges from C = 3.5 to 17.5 MPa and Ф 
seldom less than 40̊ [Refer Bowles, J.E., 
Foundation Analysis and Design, 5th 
Edition, pp-278] as the rock in the 
present case is weathered, cohesion will 
not be there. So, considering rock quality 
and to be on the safer side, use, C = 0.00 
t/m2 & Ф = 35˚.]
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Depth (D) 1 2 3 4 5 6 7

Footing Size

NBC 1 x 1 42.5 49.58 56.66 250.14 337.77 437.18 548.37

SBC 1 x 1 14.17 16.53 18.89 83.38 112.59 145.73 182.79

BC for sattlement of 40mm 1 x 1 14.17 16.53 18.89 - - - -

Settlement  (S) 1 x 1 26.37 30.77 35.16 - - - -

NBC 2 x 2 38.96 42.5 46.04 218.88 280.64 348.6 420.23

SBC 2 x 2 12.99 14.17 15.35 72.96 93.55 116.2 140.08

BC for sattlement of 40mm 2 x 2 10.74664 10.74502 10.74554 - - - -

Settlement  (S) 2 x 2 48.35 52.75 57.14 - - - -

NBC 3 x 3 37.89 40.02 42.5 221.64 273.12 328.33 389.94

SBC 3 x 3 12.63 13.34 14.17 73.88 91.04 109.44 129.98

BC for sattlement of 40mm 3 x 3 7.16 7.16 7.16 - - - -

Settlement  (S) 3 x 3 70.52 74.49 79.12 - - - -

NBC 4 x 4 37.19 38.96 40.73 229.9 278.01 329.22 383.54

SBC 4 x 4 12.4 12.99 13.58 76.63 92.67 109.74 127.85

BC for sattlement of 40mm 4 x 4 5.37 5.37 5.37 - - - -

Settlement  (S) 4 x 4 92.32 96.71 101.1 - - - -

SBC & Settlement Summary of BH-03
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Depth (D) 1 1 1 1

Width (B) 1 2 3 4

Bulk Dencit (y) 1.92 1.92 1.92 1.92

C 5.8 5.8 5.8 5.8

Ø 0 0 0 0

W’ 0.5 0.5 0.5 0.5

FOS 3 3 3 3

N Value 0 0 0 0

mv 0.004 0.004 0.004 0.004

Nc 5.14 5.14 5.14 5.14

Nq 1 1 1 1

Ny 0 0 0 0

Sc 1.3 1.3 1.3 1.3

Dc 1.2 1.1 1.07 1.05

Sq 1.2 1.2 1.2 1.2

Dq=Dy 1 1 1 1

Dq=Dy 1.1 1.05 1.03 1.03

Sy 0.8 0.8 0.8 0.8

Dq=Dy 1 1 1 1

Tan(45+Ø /2) 1 1 1 1

ic, iq & iγ 1 1 1 1

Submarged  Dencit (y') 0.92 0.92 0.92 0.92
C.Nc. sc.dc..ic 46.51 42.63 41.47 40.69

γ’D.(Nq-1).sq.dq.iq 0 0 0 0

0.5. γ.B.Nγ.sγ.dγ.iγ W’ 0 0 0 0

NBC 46.51 42.63 41.47 40.69

SBC 15.5 14.21 13.82 13.56
Recommended SBC for 

sattlement of 40mm
15.5 10.20833 6.81 5.10

For  Settlement
Sattlement Factor ( As per Fig 9 

of IS 8009 (Part-I) 1976
0 0 0

Settlement  (S) 30.37 55.68 81.23 106.27

ΔP = (SBC x Footing Size)/(width 

of Foundation +Layer Depth)^2 = 
5.06 4.64 4.51 4.43

H (1.5 x B) 1500 3000 4500 6000

Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3

Bearing Capacity as per IS 6403:1981       (BH-7) ( Depth =1m) 

Page 70



Page 71



Page 72



Page 73



Page 74



Page 75



Page 76



Page 77



Page 78



Page 79



Page 80



Page 81



Page 82



Page 83



Page 84



Page 85



Page 86



Page 87



Page 88



Page 89



Page 90



Page 91



Page 92



Page 93



Page 94



Page 95



Page 96



Page 97



Page 98



Page 99



Page 100



Page 101



Page 102



Page 103



Page 104



Page 105



Page 106



Page 107



Page 108



Page 109



Page 110



Page 111



Page 112



Page 113



Page 114



Page 115



Page 116



Page 117



Client:  Assam Electricity Grid Corporation Limited. 
Project: Geo Technical Investigation Report for Construction of a new 400/132kV 
Grid Sub-Station at Umrangsho along with Associated Transmission System at Dima 
Hasao district, Assam. 

21 

 

 Submitted By P K Dutta & Co. 

A.6.0 USE OF PILE FOUNDATION:  

Bored cast in-situ piles are preferred due to typical geological formation, availability 
of construction agencies; ease of construction and less sound pollution.  
While calculating the pile capacity, let us assume that, 

a) Cut off level is at 2.0 m 
b) Pile capacities shall be ascertained by approved method (IS 2911 (Part 

1/Sec 2):2010). 
c) Assumed Grade of Concrete = M25 
d) Diameter of pile used = 600mm. 

 
 
Sample Calculation of Safe Vertical Pile Capacity around BH-1 [As per IS 2911 
(Part 1/Sec 2) : 2010]  
Pile embedment depth = 10 m.  

Diameter of pile = 600 mm. 

Socket Length Considered in Calcualtion = 3m, [Note:Socket length can be provided 

shorter than the recommended value, depending on the design requirement for Pile 

capacity] 

Sample vertical pile capacity has been estimated considering average layer 

stratification as per Sub- Soil Profile Clause 4.1 in the Report 

 

 
Design Strength Parameters: 

STRATUM-I 

Considering the lab result and subsoil condition, 

Use design c = 5.4 t/m2 and Ф = 0o.  

Submerged Density=0.91 

Also use, α = 0.85 (As C= 5.4 t/m2) (IS 2911 (Part  1 / Sec 2) : 2010, P-11, Fig. 2 

Variation of α with Cu) Length of shaft= 5 m(As Cut off length = 2.0m) 

 

STRATUM-II: 

Note:Since the RQD for this layer is nil, the rock samples Recovered are fractured 
and unsuitable for testing. Therefore, the compressive strength and shear capacity of 
this layer are estimated based on rock test results from samples collected from 
subsequent layers. This estimation is further supported by visual identification of the 
mineralogical structure and physical examinations, such as breakability, strength, 
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and penetration (Ref. to Fig. 3 of IS 2911-1-2, Annex-B), performed on the fractured 
rock obtained from this layer. 
Compressive strength of the Rock is assumed as,  = 140 tonne/m2, 
Note:- According to Mohr-Coulomb failure theory, in an unconfined compression test 
- qu=2cu 
Hence, c = 70 tonne/m2 

Nc= 9 (Recommended value) 
α =0.9 (Recommended) 
 
The ultimate vertical pile capacity of bored cast in situ RCC pile in soil may be 
estimated using the formula as given below: 

Qu   =  [ Ki x PDi x tanδi x Asi]/Fs +  CulxNcXπxB2/4Fs+ αxCu2xπxBxL/Fs 

 CulxNcXπxB2/4Fs is end bearing of Stratum-III ( Ref. Cl 6.3.1.1 , and 
6.3.2 Annex-B-8 page 13 of IS 2911 (Part-1/sec-2): 2010 (Pile in soft/ weathered 
rock) 

 αxCu2xπxBxL/Fs is end bearing of Stratum-III ( Ref. Cl 6.3.1.1 , and 
6.3.2 Annex-B-8 page 13 of IS 2911 (Part-1/sec-2): 2010 (Pile in soft/ weathered 
rock) 
where,   Qu   = Ultimate vertical load carrying capacity of RCC bored pile,   
   Ki    = Co-efficient of earth pressure in ith layer. 
              PDi  = Mean effective overburden pressure of ith layer. 
              δi    = Angle of wall friction between pile and soil for the ith layer. 
              Asi    = Surface area of pile shaft in ith layer = π x D x L 
   Cul = Shear strength of rock below the base of pile 
   Nc = Bearing capacity factor taken as 9 
   D = Dia of pile in meter 
   Fs = Factor safety taken 3 
   α = 0.9 (recommended value) 
   Cu2 = Average shear strength of rock in the socketed length pile 
              L    = Length of pile in respective stratum, 
 

Calculation of Safe Skin Frictional Resistance: 

Stratum-I: (Layer 2 m depth to - 7.00 m depth) 
As Cut off length = 2.0m 
αi= 0.85 
Effective thickness = 5 m. 
Cus= 5.4t/m2. (Avg. value has been taken for calculation) 
As = πx0.6x5= 9.42 m2.  
Where, D = 0.6 m. and Shaft length = 5m. 
Ultimate Skin Frictional Resistance = (0.85x5.4x9.42) = 43.24 t 
Permissible skin friction resistance = 43.24/3= 14.41 t 
 
 
Stratum-II: (Layer – 7.00 m depth to - 10.00 m depth) 
Adhesion factor, α=0.9 (Recommended by IS-2911-1-2) 
Note:- According to Mohr-Coulomb failure theory, in an unconfined compression test 
- qu=2cu 
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Shear Strength Capacity along the socket length, c = 70 tonne/m2 (Ref. to Fig. 3 of IS 
2911-1-2, Annex-B) 

(αxCu2xπxBxL)/Fs 
Dia. of the pile shaft, d= 0.6m 
Length of the Socket, L = 3.0 m 
Factor of Safety, Fs= 3  
As = (3.14x0.6x3.0) = 5.65 m2 
Ultimate Skin Frictional Resistance along the Socket Length = (0.9x70x5.65) tonne = 
356 t 
Factor of Safety, Fs= 3  
Safe Frictional Resistance =356/3 = 119 t 
 
Calculation of Safe End Bearing Resistance: 

Ap = 3.14 x (0.6)2/4 = 0.2826 m2. 
D = Dia of pile 0.6 meter 
Fs = Factor safety taken 3 
Cu=Shear strength at the base of the foundation = 70 t/m2 
Nc= 9 [Taken from fig.1 of ANNEX-B of IS 2911-1-1(2010)] 
(CulxNcXπxB2/4)/Fs 

Ultimate End Bearing Pressure = (70x9X0.2826) = 178 t/m2 (Restricted to 500 t/m2) 
Factor of Safety, Fs= 3  
Hence, Safe End Bearing Resistance of the Pile = 178/3 = 59 t/m2 
Safe vertical capacity of Pile = (14.41+119+59) t = 192.41 t 
Recommended vertical capacity of the Pile = 184 t 
 
Calculation of Uplift capacity of pile: 
So, as per IS 2911(Part 1 /Sec 2):2010, Clause 6.3.2 

Self weight of the pile (Wp)  = ApxLxϒ  
                           = 0.2826x10x25 = 70.65KN/9.81 (including cut off 2 m, 
ϒ=25kN/m3 as per IS 456) 
                           = 7.20 t 
Safe uplift capacity of pile  = Safe skin friction+ Wp /2 
                                                = (119+14.41)/2+7.20 = 73.91 t =74 t 
 
Recommended uplift capacity of pile = 65 t 
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 7 7 7
7 7 7 7
5 0 0 0

C Value 5.4 0 0 0
Ф Value 0 0 0 0

 α 0.85 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.91 0.00 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 2.275 4.55 4.55 4.55

As (π x dia x tickness) 3.925 0 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

18.02 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

6.01 0.00 0.00 0.00

 Uplift capacity of Pile 3.00

0.9

140

70

0.25

3

2.36

3

148

49

9

0.049

3

31

10

66

1.25

29

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Ap = πB²/4

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Nc As per IS - 2911-1-2:2010, P-13, 

Safe Frictional Resistance  

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)

c (T/m²)

B

As per IS - 2911-1-2 : 2010, P-13,

IS - 2911-1-2 : 2010, P-13, FIG - 3 

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor

BH-1

Shaft Length

Depth of Pile ( 10 m including 2 m Cut offf length)

Compressive strength of the Rock (qu) [T/m²] 
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 7 7 7
7 7 7 7
5 0 0 0

C Value 5.4 0 0 0
Ф Value 0 0 0 0

 α 0.85 0 0 0
 Ki 0 0 1 1

Dia of Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.91 0.00 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 2.275 4.55 4.55 4.55

As (π x dia x tickness) 4.71 0 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

21.62 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

7.21 0.00 0.00 0.00

 Uplift capacity of Pile 3.60

0.9

140

70

0.3
3

2.83
3

178
59

9

0.071
3
45

15

81

1.80

35

BH-1

Depth of Pile ( 10 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Page 122



STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 7 7 7
7 7 7 7
5 0 0 0

C Value 5.4 0 0 0
Ф Value 0 0 0 0

 α 0.85 0 0 0
 Ki 0 0 1 1

Dia of Pile 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.91 0.00 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 2.275 4.55 4.55 4.55

As (π x dia x tickness) 6.28 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
28.83 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

9.61 0.00 0.00 0.00

 Uplift capacity of Pile 4.80

0.9

140
70
0.4
3

3.77
3

237
79

9

0.126
3
79

26

115

3.20

48

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-1
Depth of Pile ( 10 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 7 7 7
7 7 7 7
5 0 0 0

C Value 5.4 0 0 0
Ф Value 0 0 0 0

 α 0.85 0 0 0
 Ki 0 0 1 1

Dia of Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.91 0.00 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 2.275 4.55 4.55 4.55

As (π x dia x tickness) 7.85 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
36.03 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

12.01 0.00 0.00 0.00

 Uplift capacity of Pile 6.01

0.9

140
70
0.5
3

4.71
3

297
99
9

0.196
3

124

41

152

5.00

60

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-1
Depth of Pile ( 10 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Page 124



STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 7 7 7
7 7 7 7
5 0 0 0

C Value 5.4 0 0 0
Ф Value 0 0 0 0

 α 0.85 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.91 0.00 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 2.275 4.55 4.55 4.55

As (π x dia x tickness) 9.42 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
43.24 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

14.41 0.00 0.00 0.00

 Uplift capacity of Pile 7.21

0.9
140

70

0.6
3

5.65
3

356
119

9

0.283
3

178

59

192

7.20

74

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-1
Depth of Pile ( 10 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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Depth of Pile ( 10 m 

including 2 m Cut 

offf length)

Dia 250mm Dia 300mm Dia 400mm Dia 500mm Dia 600mm

Safe vertical 

capacity of Pile
66 81 115 152 192

Safe Uplift capacity 

of Pile
29 35 48 60 74

BH-1

Page 126



STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 4.5 4.5 4.5
4.5 4.5 4.5 4.5
2.5 0 0 0

C Value 5.5 0 0 0
Ф Value 0 0 0 0

 α 0.85 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.92 0.00 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3

As (π x dia x tickness) 1.9625 0 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

9.17 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

3.06 0.00 0.00 0.00

 Uplift capacity of Pile 1.53

0.9

154

77

0.25

3

2.36

3

163

54

9

0.049

3

34

11

69

1.25

30

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Ap = πB²/4

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Nc As per IS - 2911-1-2:2010, P-13, 

Safe Frictional Resistance  

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)

c (T/m²)

B

As per IS - 2911-1-2 : 2010, P-13,

IS - 2911-1-2 : 2010, P-13, FIG - 3 

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor

BH-2

Shaft Length

Depth of Pile ( 10 m including 2 m Cut offf length)

Compressive strength of the Rock (qu) [T/m²] 
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 4.5 4.5 4.5
4.5 4.5 4.5 4.5
2.5 0 0 0

C Value 5.5 0 0 0
Ф Value 0 0 0 0

 α 0.85 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.92 0.00 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3

As (π x dia x tickness) 2.355 0 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

11.01 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

3.67 0.00 0.00 0.00

 Uplift capacity of Pile 1.83

0.9

154

77

0.3
3

2.83
3

196
65

9

0.071
3

49

16

85

1.80

36

BH-2

Depth of Pile ( 10 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Page 128



STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 4.5 4.5 4.5

4.5 4.5 4.5 4.5
2.5 0 0 0

C Value 5.5 0 0 0
Ф Value 0 0 0 0

 α 0.85 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.92 0.00 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3

As (π x dia x tickness) 3.14 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
14.68 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

4.89 0.00 0.00 0.00

 Uplift capacity of Pile 2.45

0.9

154
77
0.4
3

3.77
3

261
87

9

0.126
3

87

29

121

3.20

49

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-2
Depth of Pile ( 10 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 4.5 4.5 4.5

4.5 4.5 4.5 4.5
2.5 0 0 0

C Value 5.5 0 0 0
Ф Value 0 0 0 0

 α 0.85 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.92 0.00 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3

As (π x dia x tickness) 3.925 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
18.35 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

6.12 0.00 0.00 0.00

 Uplift capacity of Pile 3.06

0.9

154
77
0.5
3

4.71
3

326
109

9
0.196

3
136

45

160

5.00

62

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-2
Depth of Pile ( 10 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 4.5 4.5 4.5

4.5 4.5 4.5 4.5
2.5 0 0 0

C Value 5.5 0 0 0
Ф Value 0 0 0 0

 α 0.85 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.92 0.00 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3

As (π x dia x tickness) 4.71 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
22.02 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

7.34 0.00 0.00 0.00

 Uplift capacity of Pile 3.67

0.9
154

77

0.6
3

5.65
3

392
131

9

0.283
3

196

65

203

7.20

76

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-2
Depth of Pile ( 10 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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Depth of Pile ( 10 m 

including 2 m Cut 

offf length)

Dia 250mm Dia 300mm Dia 400mm Dia 500mm Dia 600mm

Safe vertical 

capacity of Pile
69 85 121 160 203

Safe Uplift capacity 

of Pile
30 36 49 62 76

BH-2
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 3.5 3.5 3.5
3.5 3.5 3.5 3.5
1.5 0 0 0

C Value 5.3 0 0 0
Ф Value 0 0 0 0

 α 0.85 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.9 0.00 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 0.675 1.35 1.35 1.35

As (π x dia x tickness) 1.1775 0 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

5.30 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

1.77 0.00 0.00 0.00

 Uplift capacity of Pile 0.88

0.9

154

77

0.25

3

2.36

3

163

54

9

0.049

3

34

11

68

1.25

29

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Ap = πB²/4

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Nc As per IS - 2911-1-2:2010, P-13, 

Safe Frictional Resistance  

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)

c (T/m²)

B

As per IS - 2911-1-2 : 2010, P-13,

IS - 2911-1-2 : 2010, P-13, FIG - 3 

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor

BH-3

Shaft Length

Depth of Pile ( 10 m including 2 m Cut offf length)

Compressive strength of the Rock (qu) [T/m²] 
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 3.5 3.5 3.5
3.5 3.5 3.5 3.5
1.5 0 0 0

C Value 5.3 0 0 0
Ф Value 0 0 0 0

 α 0.85 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.9 0.00 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 0.675 1.35 1.35 1.35

As (π x dia x tickness) 1.413 0 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

6.37 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

2.12 0.00 0.00 0.00

 Uplift capacity of Pile 1.06

0.9

154

77

0.3
3

2.83
3

196
65

9

0.071
3

49

16

84

1.80

36

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-3

Depth of Pile ( 10 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3.5 3.5 3.5

3.5 3.5 3.5 3.5
1.5 0 0 0

C Value 5.3 0 0 0
Ф Value 0 0 0 0

 α 0.85 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.9 0.00 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 0.675 1.35 1.35 1.35

As (π x dia x tickness) 1.884 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
8.49 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

2.83 0.00 0.00 0.00

 Uplift capacity of Pile 1.41

0.9

154
77
0.4
3

3.77
3

261
87

9

0.126
3

87

29

119

3.20

48

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-3
Depth of Pile ( 10 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3.5 3.5 3.5

3.5 3.5 3.5 3.5
1.5 0 0 0

C Value 5.3 0 0 0
Ф Value 0 0 0 0

 α 0.85 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.9 0.00 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 0.675 1.35 1.35 1.35

As (π x dia x tickness) 2.355 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
10.61 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

3.54 0.00 0.00 0.00

 Uplift capacity of Pile 1.77

0.9

154
77
0.5
3

4.71
3

326
109

9
0.196

3
136

45

158

5.00

61

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-3
Depth of Pile ( 10 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3.5 3.5 3.5

3.5 3.5 3.5 3.5
1.5 0 0 0

C Value 5.3 0 0 0
Ф Value 0 0 0 0

 α 0.85 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.9 0.00 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 0.675 1.35 1.35 1.35

As (π x dia x tickness) 2.826 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
12.73 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

4.24 0.00 0.00 0.00

 Uplift capacity of Pile 2.12

0.9
154

77

0.6
3

5.65
3

392
131

9

0.283
3

196

65

200

7.20

75

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-3
Depth of Pile ( 10 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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Depth of Pile ( 10 m 

including 2 m Cut 

offf length)

Dia 250mm Dia 300mm Dia 400mm Dia 500mm Dia 600mm

Safe vertical 

capacity of Pile
68 84 119 158 200

Safe Uplift capacity 

of Pile
29 36 48 61 75

BH-3
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 3 7 7
3 7 7 7
1 4 0 0

C Value 5.3 6.4 0 0
Ф Value 0 0 0 0

 α 0.85 0.75 0 0
 Ki 0 0 0 0

Dia of Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.91 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 0.455 2.77 4.63 4.63

As (π x dia x tickness) 0.785 3.14 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

3.54 15.07 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0.00 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

1.18 5.02 0.00 0.00

 Uplift capacity of Pile 3.10

0.9

160

80

0.25

3

2.36

3

170

57

9

0.049

3

35

12

74

1.25

33

As per IS - 2911-1-2 : 2010, P-13,

IS - 2911-1-2 : 2010, P-13, FIG - 3 

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor

BH-4

Shaft Length

Depth of Pile ( 10 m including 2 m Cut offf length)

Compressive strength of the Rock (qu) [T/m²] 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)

c (T/m²)

B

Nc As per IS - 2911-1-2:2010, P-13, 

Safe Frictional Resistance  

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Ap = πB²/4

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 3 7 7
3 7 7 7
1 4 0 0

C Value 5.3 6.4 0 0
Ф Value 0 0 0 0

 α 0.85 0.75 0 0
 Ki 0 0 0 0

Dia of Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.91 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 0.455 2.77 4.63 4.63

As (π x dia x tickness) 0.942 3.768 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

4.24 18.0864 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

1.41 6.03 0.00 0.00

 Uplift capacity of Pile 3.72

0.9

160

80

0.3
3

2.83
3

203
68

9

0.071
3

51

17

92

1.80

39

BH-4

Depth of Pile ( 10 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 7 7
3 7 7 7
1 4 0 0

C Value 5.3 6.4 0 0
Ф Value 0 0 0 0

 α 0.85 0.75 0 0
 Ki 0 0 0 0

Dia of Pile 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.91 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 0.455 2.77 4.63 4.63

As (π x dia x tickness) 1.256 5.024 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
5.66 24.1152 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

1.89 8.04 0.00 0.00

 Uplift capacity of Pile 4.96

0.9

160
80
0.4
3

3.77
3

271
90

9

0.126
3

90

30

131

3.20

53

BH-4
Depth of Pile ( 10 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 7 7
3 7 7 7
1 4 0 0

C Value 5.3 6.4 0 0
Ф Value 0 0 0 0

 α 0.85 0.75 0 0
 Ki 0 0 0 0

Dia of Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.91 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 0.455 2.77 4.63 4.63

As (π x dia x tickness) 1.57 6.28 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
7.07 30.144 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

2.36 10.05 0.00 0.00

 Uplift capacity of Pile 6.20

0.9

160
80
0.5
3

4.71
3

339
113

9
0.196

3
141

47

173

5.00

68

BH-4
Depth of Pile ( 10 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 7 7
3 7 7 7
1 4 0 0

C Value 5.3 6.4 0 0
Ф Value 0 0 0 0

 α 0.85 0.75 0 0
 Ki 0 0 0 0

Dia of Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.91 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 0.455 2.77 4.63 4.63

As (π x dia x tickness) 1.884 7.536 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
8.49 36.1728 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

2.83 12.06 0.00 0.00

 Uplift capacity of Pile 7.44

0.9
160

80

0.6
3

5.65
3

407
136

9

0.283
3

203

68

218

7.20

82

BH-4
Depth of Pile ( 10 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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Depth of Pile ( 10 m 

including 2 m Cut 

offf length)

Dia 250mm Dia 300mm Dia 400mm Dia 500mm Dia 600mm

Safe vertical 

capacity of Pile
74 92 131 173 218

Safe Uplift capacity 

of Pile
33 39 53 68 82

BH-4
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 7 7 7
7 7 7 7
5 0 0 0

C Value 5.7 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.92 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 2.3 4.6 4.6 4.6

As (π x dia x tickness) 3.925 0 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

17.90 0.00 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0.00 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

5.97 0.00 0.00 0.00

 Uplift capacity of Pile 2.98

0.9

160

80

0.25

3

2.36

3

170

57

9

0.049

3

35

12

74

1.13

32

As per IS - 2911-1-2 : 2010, P-13,

IS - 2911-1-2 : 2010, P-13, FIG - 3 

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor

BH-5

Shaft Length

Depth of Pile ( 9 m including 2 m Cut offf length)

Compressive strength of the Rock (qu) [T/m²] 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)

c (T/m²)

B

Nc As per IS - 2911-1-2:2010, P-13, 

Safe Frictional Resistance  

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Ap = πB²/4

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 7 7 7
7 7 7 7
5 0 0 0

C Value 5.7 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.92 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 2.3 4.6 4.6 4.6

As (π x dia x tickness) 4.71 0 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

21.48 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

7.16 0.00 0.00 0.00

 Uplift capacity of Pile 3.58

0.9

160

80

0.3
3

2.83
3

203
68

9

0.071
3

51

17

92

1.62

39

BH-5

Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 7 7 7
7 7 7 7
5 0 0 0

C Value 5.7 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.92 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 2.3 4.6 4.6 4.6

As (π x dia x tickness) 6.28 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
28.64 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

9.55 0.00 0.00 0.00

 Uplift capacity of Pile 4.77

0.9

160
80
0.4
3

3.77
3

271
90

9

0.126
3

90

30

130

2.88

53

BH-5
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 7 7 7
7 7 7 7
5 0 0 0

C Value 5.7 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.92 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 2.3 4.6 4.6 4.6

As (π x dia x tickness) 7.85 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
35.80 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

11.93 0.00 0.00 0.00

 Uplift capacity of Pile 5.97

0.9

160
80
0.5
3

4.71
3

339
113

9
0.196

3
141

47

172

4.50

67

BH-5
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 7 7 7
7 7 7 7
5 0 0 0

C Value 5.7 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.92 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 2.3 4.6 4.6 4.6

As (π x dia x tickness) 9.42 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
42.96 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

14.32 0.00 0.00 0.00

 Uplift capacity of Pile 7.16

0.9
160

80

0.6
3

5.65
3

407
136

9

0.283
3

203

68

218

6.48

81

BH-5
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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Depth of Pile ( 9 m 

including 2 m Cut 

offf length)

Dia 250mm Dia 300mm Dia 400mm Dia 500mm Dia 600mm

Safe vertical 

capacity of Pile
74 92 130 172 218

Safe Uplift capacity 

of Pile
32 39 53 67 81

BH-5
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 5 5 5
5 5 5 5
3 0 0 0

C Value 5.6 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.91 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.365 2.73 2.73 2.73

As (π x dia x tickness) 2.355 0 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

10.55 0.00 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0.00 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

3.52 0.00 0.00 0.00

 Uplift capacity of Pile 1.76

0.9

164

82

0.25

3

2.36

3

174

58

9

0.049

3

36

12

74

1.13

32

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Ap = πB²/4

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Nc As per IS - 2911-1-2:2010, P-13, 

Safe Frictional Resistance  

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)

c (T/m²)

B

As per IS - 2911-1-2 : 2010, P-13,

IS - 2911-1-2 : 2010, P-13, FIG - 3 

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor

BH-6

Shaft Length

Depth of Pile ( 9 m including 2 m Cut offf length)

Compressive strength of the Rock (qu) [T/m²] 
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 5 5 5
5 5 5 5
3 0 0 0

C Value 5.6 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.91 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.365 2.73 2.73 2.73

As (π x dia x tickness) 2.826 0 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

12.66 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

4.22 0.00 0.00 0.00

 Uplift capacity of Pile 2.11

0.9

164

82

0.3
3

2.83
3

209
70

9

0.071
3

52

17

91

1.62

38

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-6

Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 5 5 5
5 5 5 5
3 0 0 0

C Value 5.6 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.91 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.365 2.73 2.73 2.73

As (π x dia x tickness) 3.768 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
16.88 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

5.63 0.00 0.00 0.00

 Uplift capacity of Pile 2.81

0.9

164
82
0.4
3

3.77
3

278
93

9

0.126
3

93

31

129

2.88

52

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-6
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 5 5 5
5 5 5 5
3 0 0 0

C Value 5.6 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.91 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.365 2.73 2.73 2.73

As (π x dia x tickness) 4.71 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
21.10 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

7.03 0.00 0.00 0.00

 Uplift capacity of Pile 3.52

0.9

164
82
0.5
3

4.71
3

348
116

9
0.196

3
145

48

171

4.50

66

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-6
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 5 5 5
5 5 5 5
3 0 0 0

C Value 5.6 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.91 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.365 2.73 2.73 2.73

As (π x dia x tickness) 5.652 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
25.32 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

8.44 0.00 0.00 0.00

 Uplift capacity of Pile 4.22

0.9
164

82

0.6
3

5.65
3

417
139

9

0.283
3

209

70

217

6.48

80

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-6
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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Depth of Pile ( 9 m 

including 2 m Cut 

offf length)

Dia 250mm Dia 300mm Dia 400mm Dia 500mm Dia 600mm

Safe vertical 

capacity of Pile
74 91 129 171 217

Safe Uplift capacity 

of Pile
32 38 52 66 80

BH-6
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 4.5 4.5 4.5
4.5 4.5 4.5 4.5
2.5 0 0 0

C Value 5.8 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.92 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3

As (π x dia x tickness) 1.9625 0 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

9.11 0.00 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0.00 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

3.04 0.00 0.00 0.00

 Uplift capacity of Pile 1.52

0.9

172

86

0.25

3

2.36

3

182

61

9

0.049

3

38

13

76

1.13

33

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Ap = πB²/4

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Nc As per IS - 2911-1-2:2010, P-13, 

Safe Frictional Resistance  

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)

c (T/m²)

B

As per IS - 2911-1-2 : 2010, P-13,

IS - 2911-1-2 : 2010, P-13, FIG - 3 

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor

BH-7

Shaft Length

Depth of Pile ( 9 m including 2 m Cut offf length)

Compressive strength of the Rock (qu) [T/m²] 

Page 157



STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 4.5 4.5 4.5
4.5 4.5 4.5 4.5
2.5 0 0 0

C Value 5.8 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.92 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3

As (π x dia x tickness) 2.355 0 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

10.93 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

3.64 0.00 0.00 0.00

 Uplift capacity of Pile 1.82

0.9

172

86

0.3
3

2.83
3

219
73

9

0.071
3

55

18

95

1.62

40

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-7

Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 4.5 4.5 4.5

4.5 4.5 4.5 4.5
2.5 0 0 0

C Value 5.8 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.92 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3

As (π x dia x tickness) 3.14 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
14.57 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

4.86 0.00 0.00 0.00

 Uplift capacity of Pile 2.43

0.9

172
86
0.4
3

3.77
3

292
97

9

0.126
3

97

32

134

2.88

54

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-7
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 4.5 4.5 4.5

4.5 4.5 4.5 4.5
2.5 0 0 0

C Value 5.8 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.92 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3

As (π x dia x tickness) 3.925 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
18.21 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

6.07 0.00 0.00 0.00

 Uplift capacity of Pile 3.04

0.9

172
86
0.5
3

4.71
3

365
122

9
0.196

3
152

51

178

4.50

68

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-7
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 4.5 4.5 4.5

4.5 4.5 4.5 4.5
2.5 0 0 0

C Value 5.8 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.92 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3

As (π x dia x tickness) 4.71 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
21.85 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

7.28 0.00 0.00 0.00

 Uplift capacity of Pile 3.64

0.9
172

86

0.6
3

5.65
3

437
146

9

0.283
3

219

73

226

6.48

83

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-7
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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Depth of Pile ( 9 m 

including 2 m Cut 

offf length)

Dia 250mm Dia 300mm Dia 400mm Dia 500mm Dia 600mm

Safe vertical 

capacity of Pile
76 95 134 178 226

Safe Uplift capacity 

of Pile
33 40 54 68 83

BH-7
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 5 5 5
5 5 5 5
3 0 0 0

C Value 5.8 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.93 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.395 2.79 2.79 2.79

As (π x dia x tickness) 2.355 0 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

10.93 0.00 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0.00 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

3.64 0.00 0.00 0.00

 Uplift capacity of Pile 1.82

0.9

164

82

0.25

3

2.36

3

174

58

9

0.049

3

36

12

74

1.13

32

As per IS - 2911-1-2 : 2010, P-13,

IS - 2911-1-2 : 2010, P-13, FIG - 3 

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor

BH-8

Shaft Length

Depth of Pile ( 9 m including 2 m Cut offf length)

Compressive strength of the Rock (qu) [T/m²] 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)

c (T/m²)

B

Nc As per IS - 2911-1-2:2010, P-13, 

Safe Frictional Resistance  

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Ap = πB²/4

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 5 5 5
5 5 5 5
3 0 0 0

C Value 5.8 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.93 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.395 2.79 2.79 2.79

As (π x dia x tickness) 2.826 0 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

13.11 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

4.37 0.00 0.00 0.00

 Uplift capacity of Pile 2.19

0.9

164

82

0.3
3

2.83
3

209
70

9

0.071
3

52

17

91

1.62

39

BH-8

Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 5 5 5
5 5 5 5
3 0 0 0

C Value 5.8 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.93 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.395 2.79 2.79 2.79

As (π x dia x tickness) 3.768 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
17.48 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

5.83 0.00 0.00 0.00

 Uplift capacity of Pile 2.91

0.9

164
82
0.4
3

3.77
3

278
93

9

0.126
3

93

31

129

2.88

52

BH-8
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 5 5 5
5 5 5 5
3 0 0 0

C Value 5.8 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.93 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.395 2.79 2.79 2.79

As (π x dia x tickness) 4.71 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
21.85 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

7.28 0.00 0.00 0.00

 Uplift capacity of Pile 3.64

0.9

164
82
0.5
3

4.71
3

348
116

9
0.196

3
145

48

171

4.50

66

BH-8
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 5 5 5
5 5 5 5
3 0 0 0

C Value 5.8 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.93 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.395 2.79 2.79 2.79

As (π x dia x tickness) 5.652 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
26.23 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

8.74 0.00 0.00 0.00

 Uplift capacity of Pile 4.37

0.9
164

82

0.6
3

5.65
3

417
139

9

0.283
3

209

70

217

6.48

80

BH-8
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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Depth of Pile ( 9 m 

including 2 m Cut 

offf length)

Dia 250mm Dia 300mm Dia 400mm Dia 500mm Dia 600mm

Safe vertical 

capacity of Pile
74 91 129 171 217

Safe Uplift capacity 

of Pile
32 39 52 66 80

BH-8
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 4.5 4.5 4.5
4.5 4.5 4.5 4.5
2.5 0 0 0

C Value 5.7 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.93 0.00 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.1625 2.325 2.325 2.325

As (π x dia x tickness) 1.9625 0 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

8.95 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

2.98 0.00 0.00 0.00

 Uplift capacity of Pile 1.49

0.9

164

82

0.25

3

2.36

3

174

58

9

0.049

3

36

12

73

1.13

32

As per IS - 2911-1-2 : 2010, P-13,

IS - 2911-1-2 : 2010, P-13, FIG - 3 

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor

BH-9

Shaft Length

Depth of Pile ( 9 m including 2 m Cut offf length)

Compressive strength of the Rock (qu) [T/m²] 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)

c (T/m²)

B

Nc As per IS - 2911-1-2:2010, P-13, 

Safe Frictional Resistance  

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Ap = πB²/4

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 4.5 4.5 4.5
4.5 4.5 4.5 4.5
2.5 0 0 0

C Value 5.7 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.93 0.00 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.1625 2.325 2.325 2.325

As (π x dia x tickness) 2.355 0 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

10.74 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

3.58 0.00 0.00 0.00

 Uplift capacity of Pile 1.79

0.9

164

82

0.3
3

2.83
3

209
70

9

0.071
3

52

17

90

1.62

38

BH-9

Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 4.5 4.5 4.5

4.5 4.5 4.5 4.5
2.5 0 0 0

C Value 5.7 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.93 0.00 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.1625 2.325 2.325 2.325

As (π x dia x tickness) 3.14 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
14.32 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

4.77 0.00 0.00 0.00

 Uplift capacity of Pile 2.39

0.9

164
82
0.4
3

3.77
3

278
93

9

0.126
3

93

31

128

2.88

52

BH-9
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 4.5 4.5 4.5

4.5 4.5 4.5 4.5
2.5 0 0 0

C Value 5.7 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.93 0.00 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.1625 2.325 2.325 2.325

As (π x dia x tickness) 3.925 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
17.90 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

5.97 0.00 0.00 0.00

 Uplift capacity of Pile 2.98

0.9

164
82
0.5
3

4.71
3

348
116

9
0.196

3
145

48

170

4.50

65

BH-9
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 4.5 4.5 4.5

4.5 4.5 4.5 4.5
2.5 0 0 0

C Value 5.7 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.93 0.00 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.1625 2.325 2.325 2.325

As (π x dia x tickness) 4.71 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
21.48 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

7.16 0.00 0.00 0.00

 Uplift capacity of Pile 3.58

0.9
164

82

0.6
3

5.65
3

417
139

9

0.283
3

209

70

216

6.48

80

BH-9
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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Depth of Pile ( 9 m 

including 2 m Cut 

offf length)

Dia 250mm Dia 300mm Dia 400mm Dia 500mm Dia 600mm

Safe vertical 

capacity of Pile
73 90 128 170 216

Safe Uplift capacity 

of Pile
32 38 52 65 80

BH-9
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 4.5 4.5 4.5
4.5 4.5 4.5 4.5
2.5 0 0 0

C Value 5.8 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.92 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3

As (π x dia x tickness) 1.9625 0 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

9.11 0.00 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0.00 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

3.04 0.00 0.00 0.00

 Uplift capacity of Pile 1.52

0.9

167

83.5

0.25

3

2.36

3

177

59

9

0.049

3

37

12

74

1.25

32

As per IS - 2911-1-2 : 2010, P-13,

IS - 2911-1-2 : 2010, P-13, FIG - 3 

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor

BH-10

Shaft Length

Depth of Pile ( 10 m including 2 m Cut offf length)

Compressive strength of the Rock (qu) [T/m²] 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)

c (T/m²)

B

Nc As per IS - 2911-1-2:2010, P-13, 

Safe Frictional Resistance  

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Ap = πB²/4

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 4.5 4.5 4.5
4.5 4.5 4.5 4.5
2.5 0 0 0

C Value 5.8 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.92 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3

As (π x dia x tickness) 2.355 0 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

10.93 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

3.64 0.00 0.00 0.00

 Uplift capacity of Pile 1.82

0.9

167

83.5

0.3
3

2.83
3

212
71

9

0.071
3

53

18

92

1.80

39

BH-10

Depth of Pile ( 10 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 4.5 4.5 4.5

4.5 4.5 4.5 4.5
2.5 0 0 0

C Value 5.8 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.92 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3

As (π x dia x tickness) 3.14 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
14.57 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

4.86 0.00 0.00 0.00

 Uplift capacity of Pile 2.43

0.9

167
83.5
0.4
3

3.77
3

283
94

9

0.126
3

94

31

131

3.20

53

BH-10
Depth of Pile ( 10 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Page 177



STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 4.5 4.5 4.5

4.5 4.5 4.5 4.5
2.5 0 0 0

C Value 5.8 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.92 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3

As (π x dia x tickness) 3.925 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
18.21 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

6.07 0.00 0.00 0.00

 Uplift capacity of Pile 3.04

0.9

167
83.5
0.5
3

4.71
3

354
118

9
0.196

3
147

49

173

5.00

67

BH-10
Depth of Pile ( 10 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 4.5 4.5 4.5

4.5 4.5 4.5 4.5
2.5 0 0 0

C Value 5.8 0 0 0
Ф Value 0 0 0 0

 α 0.8 0 0 0
 Ki 0 0 0 0

Dia of Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.92 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3

As (π x dia x tickness) 4.71 0 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
21.85 0 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

7.28 0.00 0.00 0.00

 Uplift capacity of Pile 3.64

0.9
167

83.5

0.6
3

5.65
3

425
142

9

0.283
3

212

71

220

7.20

82

BH-10
Depth of Pile ( 10 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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Depth of Pile ( 10 m 

including 2 m Cut 

offf length)

Dia 250mm Dia 300mm Dia 400mm Dia 500mm Dia 600mm

Safe vertical 

capacity of Pile
74 92 131 173 220

Safe Uplift capacity 

of Pile
32 39 53 67 82

BH-10
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 3 7.5 7.5
3 7.5 7.5 7.5
1 4.5 0 0

C Value 5 6.2 0 0
Ф Value 0 0 0 0

 α 0.9 0.77 0 0
 Ki 0 0 0 0

Dia of Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.9 0.92 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 0.45 2.97 5.04 5.04

As (π x dia x tickness) 0.785 3.5325 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

3.53 16.86 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0.00 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

1.18 5.62 0.00 0.00

 Uplift capacity of Pile 3.40

0.9

170

85

0.25

3

2.36

3

180

60

9

0.049

3

38

13

79

1.13

35

As per IS - 2911-1-2 : 2010, P-13,

IS - 2911-1-2 : 2010, P-13, FIG - 3 

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor

BH-11

Shaft Length

Depth of Pile ( 9 m including 2 m Cut offf length)

Compressive strength of the Rock (qu) [T/m²] 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)

c (T/m²)

B

Nc As per IS - 2911-1-2:2010, P-13, 

Safe Frictional Resistance  

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Ap = πB²/4

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 3 7.5 7.5
3 7.5 7.5 7.5
1 4.5 0 0

C Value 5 6.2 0 0
Ф Value 0 0 0 0

 α 0.9 0.77 0 0
 Ki 0 0 0 0

Dia of Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.9 0.92 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 0.45 2.97 5.04 5.04

As (π x dia x tickness) 0.942 4.239 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

4.24 20.236986 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

1.41 6.75 0.00 0.00

 Uplift capacity of Pile 4.08

0.9

170

85

0.3
3

2.83
3

216
72

9

0.071
3

54

18

98

1.62

42

BH-11

Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 7.5 7.5
3 7.5 7.5 7.5
1 4.5 0 0

C Value 5 6.2 0 0
Ф Value 0 0 0 0

 α 0.9 0.77 0 0
 Ki 0 0 0 0

Dia of Pile 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.9 0.92 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 0.45 2.97 5.04 5.04

As (π x dia x tickness) 1.256 5.652 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
5.65 26.982648 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

1.88 8.99 0.00 0.00

 Uplift capacity of Pile 5.44

0.9

170

85

0.4
3

3.77
3

288
96

9

0.126
3

96

32

139

2.88

56

BH-11
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 7.5 7.5
3 7.5 7.5 7.5
1 4.5 0 0

C Value 5 6.2 0 0
Ф Value 0 0 0 0

 α 0.9 0.77 0 0
 Ki 0 0 0 0

Dia of Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.9 0.92 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 0.45 2.97 5.04 5.04

As (π x dia x tickness) 1.57 7.065 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
7.07 33.72831 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

2.36 11.24 0.00 0.00

 Uplift capacity of Pile 6.80

0.9

170
85
0.5
3

4.71
3

360
120

9
0.196

3
150

50

184

4.50

71

BH-11
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 7.5 7.5
3 7.5 7.5 7.5
1 4.5 0 0

C Value 5 6.2 0 0
Ф Value 0 0 0 0

 α 0.9 0.77 0 0
 Ki 0 0 0 0

Dia of Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.9 0.92 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 0.45 2.97 5.04 5.04

As (π x dia x tickness) 1.884 8.478 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
8.48 40.473972 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

2.83 13.49 0.00 0.00

 Uplift capacity of Pile 8.16

0.9
170

85

0.6
3

5.65
3

432
144

9

0.283
3

216

72

233

6.48

87

BH-11
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile
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Depth of Pile ( 9 m 

including 2 m Cut 

offf length)

Dia 250mm Dia 300mm Dia 400mm Dia 500mm Dia 600mm

Safe vertical 

capacity of Pile
79 98 139 184 233

Safe Uplift capacity 

of Pile
35 42 56 71 87

BH-11
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 3 7 7
3 7 7 7
1 4 0 0

C Value 5.2 6.3 0 0
Ф Value 0 0 0 0

 α 0.88 0.77 0 0
 Ki 0 0 0 0

Dia of Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.91 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 0.455 2.77 4.63 4.63

As (π x dia x tickness) 0.785 3.14 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

3.59 15.23 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0.00 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

1.20 5.08 0.00 0.00

 Uplift capacity of Pile 3.14

0.9

168

84

0.25

3

2.36

3

178

59

9

0.049

3

37

12

78

1.13

34

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Ap = πB²/4

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Nc As per IS - 2911-1-2:2010, P-13, 

Safe Frictional Resistance  

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)

c (T/m²)

B

As per IS - 2911-1-2 : 2010, P-13,

IS - 2911-1-2 : 2010, P-13, FIG - 3 

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor

BH-12

Shaft Length

Depth of Pile ( 9 m including 2 m Cut offf length)

Compressive strength of the Rock (qu) [T/m²] 
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV

2 3 7 7
3 7 7 7
1 4 0 0

C Value 5.2 6.3 0 0
Ф Value 0 0 0 0

 α 0.88 0.77 0 0
 Ki 0 0 0 0

Dia of Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.91 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 0.455 2.77 4.63 4.63

As (π x dia x tickness) 0.942 3.768 0 0

Ultimate Skin Frictional 
Resistance  ( For C Value)

4.31 18.278568 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

1.44 6.09 0.00 0.00

 Uplift capacity of Pile 3.76

0.9

168

84

0.3
3

2.83
3

214
71

9

0.071
3

53

18

97

1.62

41

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-12

Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 7 7
3 7 7 7
1 4 0 0

C Value 5.2 6.3 0 0
Ф Value 0 0 0 0

 α 0.88 0.77 0 0
 Ki 0 0 0 0

Dia of Pile 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.91 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 0.455 2.77 4.63 4.63

As (π x dia x tickness) 1.256 5.024 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
5.75 24.371424 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

1.92 8.12 0.00 0.00

 Uplift capacity of Pile 5.02

0.9

168

84

0.4
3

3.77
3

285
95

9

0.126
3

95

32

137

2.88

55

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-12
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 7 7
3 7 7 7
1 4 0 0

C Value 5.2 6.3 0 0
Ф Value 0 0 0 0

 α 0.88 0.77 0 0
 Ki 0 0 0 0

Dia of Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.91 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 0.455 2.77 4.63 4.63

As (π x dia x tickness) 1.57 6.28 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
7.18 30.46428 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

2.39 10.15 0.00 0.00

 Uplift capacity of Pile 6.27

0.9

168
84
0.5
3

4.71
3

356
119

9
0.196

3
148

49

181

4.50

70

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-12
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 7 7
3 7 7 7
1 4 0 0

C Value 5.2 6.3 0 0
Ф Value 0 0 0 0

 α 0.88 0.77 0 0
 Ki 0 0 0 0

Dia of Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.91 0.93 0 0

Tan Value (TAN  Ф) 0.000 0.000 0.000 0.000
Pdmean 0.455 2.77 4.63 4.63

As (π x dia x tickness) 1.884 7.536 0 0
Ultimate Skin Frictional 

Resistance  ( For C Value)
8.62 36.557136 0 0

Ultimate Skin Frictional 
Resistance  ( For Ф Value)

0 0.00 0.00 0.00

Permissable skin friction 
Resistance  ( t )

2.87 12.19 0.00 0.00

 Uplift capacity of Pile 7.53

0.9
168

84

0.6
3

5.65
3

427
142

9

0.283
3

214

71

229

6.48

85

Safe Vertical Capacity of pile (t)

Self Weight of Pile
(Wp) = ApxLxϒc/9.81 (including cut off 2 m, ϒ=25kN/m3 as per IS 

456)

Safe Uplift capacity of Pile

Ap = πB²/4

Ultimate End Bearing resistance (t/m²) [cu1*Nc*πB²/4]/FS

Safe End Bearing Ressistance (t)

Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Ultimate Skin Frictional Resistance [α*cu2*πBL/Fs]

Safe Frictional Resistance  

Nc As per IS - 2911-1-2:2010, P-13, 

Length of Socket (m) = (L) Minimum shocket length of pile 2-3 diameter of pile

Asi (Surface Area) = π*B*L (m²)
Factor of Safety (Fs) As per IS - 2911-1-2 : 2010, Factor of Safety =3

Compressive strength of the Rock (qu) [T/m²] IS - 2911-1-2 : 2010, P-13, FIG - 3 

c (T/m²)
B

BH-12
Depth of Pile ( 9 m including 2 m Cut offf length)

Shaft Length

The allowable load on the pile (Qa) = cu1*Nc*πB²/4Fs + α*cu2*πBL/Fs

 α = Adhesion factor As per IS - 2911-1-2 : 2010, P-13,
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Depth of Pile ( 9 m 

including 2 m Cut 

offf length)

Dia 250mm Dia 300mm Dia 400mm Dia 500mm Dia 600mm

Safe vertical 

capacity of Pile
78 97 137 181 229

Safe Uplift capacity 

of Pile
34 41 55 70 85

BH-12
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6.0.2. Calculation of Lateral-Load Carrying Capacity and Moment-Resisting 
Capacity: Umrangsho, BH-1  

Diameter of Pile= 600 mm 

Refer to IS 2911 (Part-1/Section-2): 2010 Annex-c (Clause 6.5.2 page-14)  

Stiffness Factor R= (EI/KB)1/4m ( For piles in Preloaded clays) 

Here E= 5000Ѵ25 (fck = 25) = 2.5X 10^7 kN/ Sqm 

         I = π X 0.64/64 = 0.0064m4 

         k1 = 9500 kN/m3 (from Table-4 of IS 2911 (Part-1/Section-2) 

        Therefore, R= ((2.5x107x0.0064)/(9500/1.5x0.3/0.6)x0.6) 1/4 = 3.0293 m 

Taking, k1 = 9500 kN/m3 (from Table-4 of IS2911 (Part-1/Section-2) for Field N-
value = 42 in fixity zone. 

Therefore, R = 3.0293 m [Note: As, L<= 2R i.e. Short Pile] 

 Here e= 0 m (Considering pile will be firmly embedded in Stratum-I) and  

 e/R=  0 

For Fixed Head Pile 

Refer to figure-4 of IS: 2911(Part-1/Section-2) (Fixed head pile in Preloaded clay) 

Zf/R = 2.0 

Therefore, Zf = 2.0 X 3.0293= 6.059 m and hence, e+Zf = 0+6.059= 6.059 m 

Permissible deflection of 600mm dia. Pile = 6 mm (considering 1% of Pile dia) 

Refer to Clause c- 4.2 of IS 2911 y= H (e+Zf)3/12 EI x 103 

Here, y= 6 mm or 0.006m 

or H= 51.8 kN = 5.179 ton 

Moment MF = (Refer to Clause C-4.3 of IS 2911) = H (e+Zf)/2  

MF = 5.179 x (6.059/2) = 15.69 t-M 

Reduction Factor, m=0.68 [Ref. to Is 2911-part1-sec2, cl.C-4.3, 5B] 

Hence, Actual Maximum moment, MA=10.669 ton-m 

 

For Free Head Pile 

Refer to figure-4 of IS: 2911(Part-1/Section-2) (Fixed head pile in Preloaded clay) 

Zf/R = 1.6 

Therefore, Zf = 1.6 X 3.0293= 4.847 m and hence, e+Zf = 0+4.847= 4.847 m 

Permissible deflection of 600mm dia. Pile = 6 mm (considering 1% of Pile dia) 

Refer to Clause c- 4.2 of IS 2911 y= H (e+Zf)3/3 EI x 103 
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Here, y= 6 mm or 0.006m 

or H= 25.29 kN= 2.529 ton 

Moment MF = (Refer to Clause C-4.3 of IS 2911) = Hx(e+Zf) 

MF = 2.529 X 4.847 = 12.26 t-M 

Reduction Factor, m=0.3 [Ref. to Is 2911-part1-sec2, cl.C-4.3, 5A] 

Hence, Actual Maximum moment, MA=3.678 t-M 

 
BH NO 

 

Pile 
Diameter 

(mm) 
 

Recommended Lateral 
Load Carrying Capacity (t) 

 

Recommended Moment 
Resisting Capacity (t-m) 

Fixed-head 
Pile 

Free-head 
Pile 

Fixed-head 
Pile 

Free-head 
Pile 

   
   

BH-1 

250 0.908 0.443 0.789 0.27 
300 1.295 0.633 1.333 0.459 
400 2.319 1.132 3.21 1.104 
500 3.602 1.759 6.188 2.133 
600 5.179 2.529 10.669 3.678 

 
 

 
BH NO 

 

Pile 
Diameter 

(mm) 
 

Recommended Lateral 
Load Carrying Capacity (t) 

 

Recommended Moment 
Resisting Capacity (t-m) 

Fixed-head 
Pile 

Free-head 
Pile 

Fixed-head 
Pile 

Free-head 
Pile 

   
   

BH-2 

250 0.928 0.454 0.796 0.276 
300 1.325 0.647 1.353 0.468 
400 2.373 1.158 3.257 1.122 
500 3.687 1.800 6.29 2.166 
600 5.301 2.590 10.832 3.738 

 
 

BH NO 
 

Pile 
Diameter 

(mm) 
 

Recommended Lateral 
Load Carrying Capacity (t) 

 

Recommended Moment 
Resisting Capacity (t-m) 

Fixed-head 
Pile 

Free-head 
Pile 

Fixed-head 
Pile 

Free-head 
Pile 

   
   

BH-3 

250 0.871 0.425 0.762 0.264 
300 1.243 0.608 1.299 0.447 
400 2.226 1.087 3.121 1.074 
500 3.458 1.688 6.025 2.076 
600 4.974 2.429 10.384 3.579 
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BH NO 
 

Pile 
Diameter 

(mm) 
 

Recommended Lateral 
Load Carrying Capacity (t) 

 

Recommended Moment 
Resisting Capacity (t-m) 

Fixed-head 
Pile 

Free-head 
Pile 

Fixed-head 
Pile 

Free-head 
Pile 

   
 

BH-4 

250 1.081 0.528 0.884 0.303 
300 1.544 0.753 1.503 0.516 
400 2.762 1.349 3.604 1.242 
500 4.290 2.095 6.956 2.397 
600 6.172 3.014 11.995 4.134 

 
 

 
BH NO 

 

Pile 
Diameter 

(mm) 
 

Recommended Lateral 
Load Carrying Capacity (t) 

 

Recommended Moment 
Resisting Capacity (t-m) 

Fixed-head 
Pile 

Free-head 
Pile 

Fixed-head 
Pile 

Free-head 
Pile 

   
 

BH-5 

250 0.979 0.477 0.83 0.285 
300 1.397 0.681 1.401 0.483 
400 2.499 1.221 3.373 1.161 
500 3.883 1.895 6.508 2.241 
600 5.584 2.727 11.22 3.867 

 
 
 
 
 
 

 
BH NO 

 

Pile 
Diameter 

(mm) 
 

Recommended Lateral 
Load Carrying Capacity (t) 

 

Recommended Moment 
Resisting Capacity (t-m) 

Fixed-head 
Pile 

Free-head 
Pile 

Fixed-head 
Pile 

Free-head 
Pile 

   
   

BH-6 

250 0.943 0.460 0.809 0.279 
300 1.345 0.657 1.367 0.471 
400 2.408 1.177 3.291 1.134 
500 3.742 1.827 6.351 2.187 
600 5.384 2.629 10.948 3.774 
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BH NO 

 

Pile 
Diameter 

(mm) 
 

Recommended Lateral 
Load Carrying Capacity (t) 

 

Recommended Moment 
Resisting Capacity (t-m) 

Fixed-head 
Pile 

Free-head 
Pile 

Fixed-head 
Pile 

Free-head 
Pile 

   
   

BH-7 

250 1.013 0.494 0.843 0.291 
300 1.446 0.706 1.435 0.495 
400 2.588 1.263 3.448 1.188 
500 4.021 1.963 6.664 2.295 
600 5.781 2.824 11.478 3.957 

 
 
 

 
BH NO 

 

Pile 
Diameter 

(mm) 
 

Recommended Lateral 
Load Carrying Capacity (t) 

 

Recommended Moment 
Resisting Capacity (t-m) 

Fixed-head 
Pile 

Free-head 
Pile 

Fixed-head 
Pile 

Free-head 
Pile 

   
   

BH-8 

250 1.034 0.505 0.857 0.297 
300 1.475 0.720 1.455 0.501 
400 2.640 1.289 3.495 1.206 
500 4.101 2.003 6.746 2.328 
600 5.901 2.881 11.642 4.011 

 
 
 
 
 

 
BH NO 

 

Pile 
Diameter 

(mm) 
 

Recommended Lateral 
Load Carrying Capacity (t) 

 

Recommended Moment 
Resisting Capacity (t-m) 

Fixed-head 
Pile 

Free-head 
Pile 

Fixed-head 
Pile 

Free-head 
Pile 

   
 

BH-9 

250 0.922 0.450 0.796 0.273 
300 1.315 0.642 1.346 0.465 
400 2.355 1.150 3.237 1.116 
500 3.658 1.787 6.256 2.157 
600 5.262 2.569 10.785 3.717 
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BH NO 

 

Pile 
Diameter 

(mm) 
 

Recommended Lateral 
Load Carrying Capacity (t) 

 

Recommended Moment 
Resisting Capacity (t-m) 

Fixed-head 
Pile 

Free-head 
Pile 

Fixed-head 
Pile 

Free-head 
Pile 

   
 

BH-10 

250 0.992 0.485 0.836 0.288 
300 1.415 0.692 1.414 0.489 
400 2.535 1.237 3.4 1.173 
500 3.938 1.923 6.569 2.265 
600 5.664 2.765 11.322 3.903 

 
 
 

 
BH NO 

 

Pile 
Diameter 

(mm) 
 

Recommended Lateral 
Load Carrying Capacity (t) 

 

Recommended Moment 
Resisting Capacity (t-m) 

Fixed-head 
Pile 

Free-head 
Pile 

Fixed-head 
Pile 

Free-head 
Pile 

   
   

BH-11 

250 1.040 0.508 0.864 0.297 
300 1.485 0.725 1.462 0.504 
400 2.658 1.298 3.509 1.212 
500 4.129 2.017 6.78 2.337 
600 5.938 2.900 11.689 4.029 

 
 
 
 

 
BH NO 

 

Pile 
Diameter 

(mm) 
 

Recommended Lateral 
Load Carrying Capacity (t) 

 

Recommended Moment 
Resisting Capacity (t-m) 

Fixed-head 
Pile 

Free-head 
Pile 

Fixed-head 
Pile 

Free-head 
Pile 

   
   

BH-12 

250 1.068 0.522 0.877 0.303 
300 1.524 0.744 1.489 0.513 
400 2.727 1.332 3.57 1.233 
500 4.236 2.069 6.895 2.376 
600 6.095 2.976 11.893 4.098 
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B) PLATE LOAD TEST 

B.1.0 INTRODUCTION: 

Assam Electricity Grid Corporation Limited, has entrusted us to carry out 1 (one) Nos. Plate 

Load Test for proposed Sub-Station Complex at Assam .The main objective of this 

investigation is to estimate the Ultimate Bearing Capacity of the soil. This report consists of 

details of field tests performed and the result of the tests.  

 

B.2.0 METHOD : 

A test plate having size 300 mm X 300 mm was used as a model of prototype foundation. 

The plate was placed at proposed foundation level and subject to incremental loading. 

Settlement of each increment of load was measured and Load Vs Settlement Curve plotted. 

The Bearing Capacity and Settlement of proposed shallow foundation were determined with 

the help of Load Vs. Settlement Curve for the test plate. The test conducted as per IS 

1888:1982. 

 

       Procedure: 

1. Rough Mild Steel plate 300mmX 300 mm square in shape was used in this test. The 

proposed foundation area was excavated upto 1500 mm depth. The test plate was 

seated at the centre over a fine sand layer of about 5 mm. 

2. The Kentledge was constructed by preparing loading platform with ISMB and wooden 

platform. Sack of gravel, sand and clay were placed over that platform to obtain a a total 

load of about 4.5 tons. 

3. Load was applied on the plate by hydraulic jack of 50 ton capacity by reaction obtained 

from Kentledge. Pressure on the jack was recorded from a calibrated pressure gauge 

placed between the jack and hydraulic pump. 

4. A seating load of 70 g/sqm was first applied and released after sometimes. Loads were 

applied on the test plate in increment of 1/5
th

. of total estimated safe load. 

5. At each load increment settlement recordings were recorded at a time interval of 1 

minute,2 minutes, 4 minutes, 6 minutes, 9 minutes, 16 minutes, 25 minutes, 36 minutes 

and 1 hour by means of displacement with dial gauge having least count of 0.01 mm. 

The settlements were recorded with reference to the datum bar. 

6. After noting settlement recordings of 1 hour and when the settlement dropped to a 

value less than 0.02mm/ minute the next increment of load was applied 

        The load Vs settlement curve for the test plate were plotted from obtained test data 

 

B.3.0 CALCULATIONS 

B.3.1 Bear ing Capacity 

From Load Intensity vs Settlement Curve:-  
Ultimate Bearing capacity = 2.95 Kg/cm² 
Size of plate = 0.3 m X 0.3 m 
Ultimate Bearing capacity = 2.95 Kg/cm² = 32.78 Mt/Sqm 
Safe Bearing Capacity = 32.78/3 =10.93 Mt/Sqm 
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Therefore, Safe Bearing Capacity of 10.93 Mt/Sqm is recommended at a depth of 
1.5 M depth with Factor of Safety = 3.0  

 

B.3.2 Settlement Analysis 
Refer to IS 8009 (Part-I) 1976 (Reaffirmed 1993 and 1998) in Amendment No-1, May 
1981 in clause no. 9.1.3.  
St = Sp* [{B*(Bp+0.3)}/{Bp*(B+0.3)}]²  
Where: 
St = Settlement of footing in mm 
Sp = Settlement of plate in mm = 8.2 mm for load intensity 2.95 Kg/cm² (from graph) 
B = Width of footing in metre = 3.0 m 
Bp = Width of plate in metre = 0.30 m 
(Considering size of footing 3.0m X 3.0 m) 

 

Hence: 
St = 2.65 * [{3.0*(0.30+0.3)}/{0.30*(3.0+0.3)}]² 
    = 8.2 * 3.305 mm  
    = 27.10 mm hence within Permissible limit 
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C) STANDARD PROCTOR COMPACTION TEST 

The Proctor density test is standard IS: 2720(Part-8)-1983 lays down the 
determination of relation between the water content and the dry density of soils.  

The soil is compacted into the mould to a certain amount of equal layers, each 
receiving a number of blows from 2.6 Kg weighted hammer at a 31 cm height. The 
process is then repeated for various moisture contents and dry densities are 
determined for each. The graphical relationship is then plotted to establish the 
compaction curve.   

 

a) Optimum Moisture Content = 28.30 % 

b) Maximum Dry Density = 1.60 grm/cc 
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SPT 4 2

Cone 3

Vane - 6

15 
cm

15 
cm

15 
cm

Type No.

0.00 D 1 0.5 ----

D 2 1.00 ----

U 1 1.00 1.45

3 4 5 9 S 1 2.00 2.45

4 7 10 17 S 2 3.00 3.45

U 2 4.00 4.45

D 3 4.50 ----

7.00 10 16 26 42 7.00 S 3 5.00 5.45

7.00 38 S 4 7.00 7.25 Rebounded

C 1 7.00 8.50 13% NIL

C 2 8.50 10.00 14% NIL

C 3 10.00 11.50 13% NIL

C 4 11.50 13.00 15% NIL

C 5 13.00 14.00 18% NIL

15.00 8.00 C 6 14.00 15.00 23% 10%

" BGL " - 'BELOW GROUND LEVEL '" U "  -  ' UNDISTURBED SAMPLE ' " D "  -  ' DISTURBED SAMPLE '

56 blows for 
10cm>100

Stiff to very 
consistency,to 

brownish to reddish 
grey silty clay with 

kankars.

" W " - ' WATER 
SAMPLE '

R.Q.D.         
( % )

Remarks
Depth ( m. )

" S "  -  ' SPT ' " C "  - 'CORE'

Completely to highly, 
weathered, brownish 

to dark grey 
coloured,weathered 

shale.

DEPTH  ( 
m. )

Penetration
N 

value
STRATA 

DESCRIPTION
Symbol

Thickness 
(m)

SAMPLES
Core 

Recovery        
( % )

Completed on:- 11.10.2026
Termination Depth (m):-15.00 M

Distubed (D)

Water Level :- NIL Core (C)

Land Type :-                S/S Land Northing :- 25°31'31.95"

Commenced on:- 10.10.2026 Easting :- 92°46'04.90" Undisturbed (U)

Bore Hole No. :- BH-1 Borehole Diameter :- 150 mm    Drill Hole:- NX. Field 
Tests

Nos Samples Nos

M/s P.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.             

Project:- Geo Technical Investigation Report for Construction of a 
new 400/132kV Grid Sub-Station at Umrangsho along with 
Associated Transmission System at Dima Hasao district, Assam.

BORE LOG DATA SHEET
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SPT 4 1

Cone - 2

Vane - 7

15 
cm

15 
cm

15 
cm

Type No.

0.00
D 1 0.50 ----

D 2 1.00 ----

U 1 1.00 1.45

3 4 6 10 S 1 2.00 2.45

5 8 11 19 S 2 3.00 3.45

4.50 4.50 U 2 4.00 4.20 Rebounded

4.50 30 S 3 4.50 4.77 Rebounded

C 1 4.50 6.00 10% NIL

42 S 4 6.00 6.25 Rebounded

C 2 6.00 7.50 13% NIL

C 3 7.50 9.00 12% NIL

C 4 9.00 10.50 14% NIL

C 5 10.50 12.00 14% NIL

C 6 12.00 13.50 17% NIL

15.00 10.50
C 7 13.50 15.00 18% NIL

" W " - ' WATER 
SAMPLE '

" BGL " - 'BELOW GROUND LEVEL '

52 blows for 
12cm>100

55 blows for 
10cm>100

" S "  -  ' SPT ' " C "  - 'CORE' " U "  -  ' UNDISTURBED SAMPLE '

Stiff to verry stiff 
consistency, brownish 
to reddish yellow silty 

clay with kankars.

Completely to highly, 
weathered, brownish 
to dark grey coloured, 

weathered shale.

" D "  -  ' DISTURBED SAMPLE '

R.Q.D.         
( % )

Remarks

SAMPLES
Core 

Recovery        
( % )Depth ( m. )

DEPTH  ( 
m. )

Penetration
N 

value
STRATA 

DESCRIPTION
Symbol

`Thickness 
(m)

Completed on:- 10.10.2026
Termination Depth (m):-15.00 M

Distubed (D)

Water Level :- NIL Core (C)

Land Type :-                S/S Land Northing :- 25°31'32.62"

Commenced on:- 09.10.2026 Easting :- 92°46'07.99" Undisturbed (U)

Bore Hole No. :- BH-2 Borehole Diameter :- 150 mm    Drill Hole:- NX.
Field 
Tests

Nos Samples Nos

M/s P.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.             

Project:- Geo Technical Investigation Report for Construction of a 
new 400/132kV Grid Sub-Station at Umrangsho along with 
Associated Transmission System at Dima Hasao district, Assam.

BORE LOG DATA SHEET
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SPT 3 1

Cone - 2

Vane - 8

15 
cm

15 
cm

15 cm Type No.

0.00 D 1 0.50 ----

D 2 1.00 ----

U 1 1.00 1.45

4 6 7 13 S 1 2.00 2.45

3.50 21 3.50 S 2 3.00 3.25 Rebounded

3.50 C 1 3.00 4.50 13% NIL

46 S 3 4.50 4.70 Rebounded

C 2 4.50 6.00 16% NIL

C 3 6.00 7.50 9% NIL

C 4 7.50 9.00 11% NIL

C 5 9.00 10.50 14% NIL

C 6 10.50 12.00 17% NIL

C 7 12.00 13.50 16% NIL

15.00 11.50 C 8 13.50 15.00 19% NIL

" W " - ' WATER 
SAMPLE '

" BGL " - 'BELOW GROUND LEVEL '

Stiff consistency, 
brownish grey silty 
clay with kankars.

Completely to highly, 
weathered, brownish 
to dark grey coloured, 

weathered shale

" S "  -  ' SPT ' " C "  - 'CORE' " U "  -  ' UNDISTURBED SAMPLE '

55 blows for 
10cm>100

56 blows for 
5cm>100

" D "  -  ' DISTURBED SAMPLE '

R.Q.D.         
( % )

Remarks

SAMPLES
Core 

Recovery        
( % )Depth ( m. )

DEPTH  ( 
m. )

Penetration
N 

value
STRATA 

DESCRIPTION
Symbol

Thickness 
(m)

Completed on:- 07.10.2026
Termination Depth (m):-15.00 M

Distubed (D)

Water Level :-NIL Core (C)

Land Type :-                S/S Land Northing :- 25°31'29.82"

Commenced on:- 06.10.2026 Easting :- 92°46'06.27" Undisturbed (U)

Bore Hole No. :- BH-3 Borehole Diameter :- 150 mm    Drill Hole:- NX. Field 
Tests

Nos Samples Nos

M/s P.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.             

Project:- Geo Technical Investigation Report for Construction of a 
new 400/132kV Grid Sub-Station at Umrangsho along with 
Associated Transmission System at Dima Hasao district, Assam. 

BORE LOG DATA SHEET
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SPT 4 2

Cone - 3

Vane - 6

15 
cm

15 
cm

15 
cm

Type No.

0.00 D 1 0.50 ----

D 2 1.00 ----

U 1 1.00 1.45

3.00
4 6 8 14

3.00
S 1 2.00 2.45

3.00
8 14 18 32 S 2 3.00 3.45

U 2 4.00 4.45

D 3 4.50 ----

7.00 13 20 26 46 4.00 S 3 5.00 5.45

7.00
38 45 S 4 7.00 7.37 Rebounded

C 1 7.00 8.50 9% NIL

C 2 8.50 10 11% NIL

C 3 10.50 11.5 12% NIL

C 4 11.50 13 14% NIL

C 5 13.00 14.00 15% NIL

15.00 8.00
C 6 14.00 15.00 18% NIL

M/s P.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.             
Project:- Geo Technical Investigation Report for Construction of a 
new 400/132kV Grid Sub-Station at Umrangsho along with 
Associated Transmission System at Dima Hasao district, Assam.

BORE LOG DATA SHEET

Bore Hole No. :- BH-4 Borehole Diameter :- 150 mm    Drill Hole:- NX.
Field 
Tests

Nos Samples Nos

Land Type :-                S/S Land Northing :- 25°31'30.92"

Commenced on:- 07.10.2026 Easting :- 92°46'07.63" Undisturbed (U)

Completed on:- 08.10.2026
Termination Depth (m):-15.00 M

Distubed (D)

Water Level :- NIL Core (C)

DEPTH  ( 
m. )

Penetration
N 

value
STRATA DESCRIPTION Symbol

Thickness 
(m)`

SAMPLES
Core 

Recovery        
( % )

Remarks
Depth ( m. )

R.Q.D.         
( % )

" S "  -  ' SPT ' " C "  - 'CORE' " U "  -  ' UNDISTURBED SAMPLE ' " D "  -  ' DISTURBED SAMPLE '
" W " - ' WATER 

SAMPLE '
" BGL " - 'BELOW GROUND LEVEL '

56 blows 
for 

7cm>100

Stiff to very stiff  
consistency, brownish 

grey silty clay with 
kankars

Completely to highly, 
weathered, brownish 

dark grey 
coloured,weathered 

shale

Very stiff, to hard 
brownish   grey silty 

clay with kankars
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SPT 4 2

Cone - 3

Vane - 6

15 
cm

15 
cm

15 
cm

Type No.

0.00
D 1 0.50 ----

D 2 1.00 ----

U 1 1.00 1.45

4 6 7 13 S 1 2.00 2.45

6 8 11 19 S 2 3.00 3.45

U 2 4.00 4.45

D 3 4.50 ----

7.00 7 10 12 22 7.00 S 3 5.00 5.45

7.00
32 55 S 4 7.00 7.35 Rebounded

C 1 7.00 8.00 10% NIL

C 2 8.00 9.50 14% 10%

C 3 9.50 11.00 15% 10%

C 4 11.50 12.50 19% 12%

C 5 12.50 14.00 21% 10%

15.00 8.00
C 6 14.00 15.00 25% 13%

" U "  -  ' UNDISTURBED SAMPLE ' " D "  -  ' DISTURBED SAMPLE '
" W " - ' WATER 

SAMPLE '
" BGL " - 'BELOW GROUND LEVEL '

R.Q.D.         
( % )

Remarks
Depth ( m. )

Stiff to very stiff, 
brownish grey silty 
clay with kankars

Completely to highly, 
weathered, dark grey 
coloured, weathered 

shale

" S "  -  ' SPT '

30 for 
5cm>100

" C "  - 'CORE'

DEPTH  
( m. )

Penetration
N 

value
STRATA DESCRIPTION Symbol

Thickness 
(m)

SAMPLES
Core 

Recovery        
( % )

Completed on:- 01-10-2026
Termination Depth (m):-15.00 M

Distubed (D)

Water Level :- NIL Core (C)

Land Type :-                S/S Land Northing :- 25°31'27.98"

Commenced on:- 30-09-2026 Easting :- 92°46'07.49" Undisturbed (U)

Bore Hole No. :- BH-5 Borehole Diameter :- 150 mm    Drill Hole:- NX.
Field 
Tests

Nos Samples Nos

M/s P.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.             
Project:-Geo Technical Investigation Report for Construction of a 
new 400/132kV Grid Sub-Station at Umrangsho along with 
Associated Transmission System at Dima Hasao district, Assam. 

BORE LOG DATA SHEET
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SPT 3 1

Cone - 2

Vane - 7

15 
cm

15 
cm

15 
cm

Type No.

0.00
D 1 0.50 ----

D 2 1.00 ----

U 1 1.00 1.45

3 4 6 10 S 1 2.00 2.45

7 12 16 28 S 2 3.00 3.45

5.00 5.00
U 2 4.00 4.20 Rebounded

5.00
33 56 S 3 5.00 5.35 Rebounded

C 1 5.00 6.50 14% NIL

C 2 6.50 8.00 22% 12%

C 3 8.00 9.50 20% 13%

C 4 9.50 11.00 18% NIL

C 5 11.00 12.50 21% 12%

C 6 12.50 14.00 24% 13%

15.00 10.00
C 7 14.00 15.00 27% 15%

" S "  -  ' SPT ' " C "  - 'CORE' " U "  -  ' UNDISTURBED SAMPLE ' " D "  -  ' DISTURBED SAMPLE '

Completely to highly, 
weathered, dark grey 
coloured, weathered 

shale

Stiff to very 
stiff,consistency 

,brownish grey silty 
clay with kankars

45 
blows>100

R.Q.D.         
( % )

Remarks
Depth ( m. )

" W " - ' WATER 
SAMPLE '

" BGL " - 'BELOW GROUND LEVEL '

DEPTH  
( m. )

Penetration
N 

value
STRATA DESCRIPTION Symbol

Thickness 
(m)

SAMPLES
Core 

Recovery        
( % )

Completed on:- 03-10-2026
Termination Depth (m):-15.00 M

Distubed (D)

Water Level :- NIL Core (C)

Land Type :-                S/S Land Northing :- 25°31'28.90"

Commenced on:- 02-10-2026 Easting :- 92°46'08.00" Undisturbed (U)

Bore Hole No. :- BH-6 Borehole Diameter :- 150 mm    Drill Hole:- NX.
Field 
Tests

Nos Samples Nos

M/s P.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.             
Project:-Geo Technical Investigation Report for Construction of a 
new 400/132kV Grid Sub-Station at Umrangsho along with 
Associated Transmission System at Dima Hasao district, Assam. 

BORE LOG DATA SHEET
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SPT 3 1

Cone - 2

Vane - 7

15 
cm

15 
cm

15 cm Type No.

0.00
D 1 0.50 ----

D 2 1.00 ----

U 1 1.00 1.45

4 5 6 11 S 1 2.00 2.45

4.50
6 9 16 25

4.50
S 2 3.00 3.45

4.50
49 S 3 4.50 4.75

C 1 4.50 6.00 12% NIL

C 2 6.00 7.50 13% NIL

C 3 7.50 9.00 15% NIL

C 4 9.00 10.50 18% NIL

C 5 10.50 12.00 17% NIL

C 6 12.00 13.50 20% NIL

15.00 10.50
C 7 13.50 15.00 22% 10%

M/s P.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.             

Project:-Geo Technical Investigation Report for Construction of a 
new 400/132kV Grid Sub-Station at Umrangsho along with 
Associated Transmission System at Dima Hasao district, Assam. 

BORE LOG DATA SHEET

Bore Hole No. :- BH-7 Borehole Diameter :- 150 mm    Drill Hole:- NX. Field 
Tests

Nos

92°46'09.28"

Samples Nos

Land Type :-                S/S Land Northing :- 25°31'29.57"

Commenced on:- 05.10.2026 Easting :- Undisturbed (U)

Completed on:- 06.10.2026
Termination Depth (m):-15.00 M

Distubed (D)

Water Level :- NIL Core (C)

DEPTH  ( 
m.)

Penetration
N 

value
STRATA 

DESCRIPTION
Symbol

Thickness 
(m)

SAMPLES Core 
Recovery        

( % )

Stiff to very 
stiff,brownish grey 

silty clay with kankars.

R.Q.D.         
( % )

Remarks
Depth ( m. )

" W " - ' WATER 
SAMPLE '

" BGL " - 'BELOW GROUND LEVEL '

Completely to highly, 
weathered, brownish 

to dark grey 
coloured,weathered 

shale

" S "  -  ' SPT ' " C "  - 'CORE' " U "  -  ' UNDISTURBED SAMPLE ' " D "  -  ' DISTURBED SAMPLE '

53 for 10cm>100
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SPT 3 1

Cone - 2

Vane - 7

15 
cm

15 
cm

15 
cm

Type No.

0.00 D 1 0.50 ----

D 2 1.00 ----

U 1 1.00 1.45

3 5 7 12 S 1 2.00 2.45

5.00 7 10 16 26
5.00

S 2 3.00 3.45

5.00 55 S 3 5.00 5.22 Rebounded

C 1 5.00 6.50 15% NIL

C 2 6.50 8.00 16% NIL

C 3 8.00 9.50 14% NIL

C 4 9.50 11.00 17% NIL

C 5 11.00 12.50 19% NIL

C 6 12.50 14.00 18% NIL

15.00 10.00 C 7 14.00 15.00 17% NIL

M/s P.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.             

Project:-Geo Technical Investigation Report for Construction of a 
new 400/132kV Grid Sub-Station at Umrangsho along with 
Associated Transmission System at Dima Hasao district, Assam. 

BORE LOG DATA SHEET

Bore Hole No. :- BH-8 Borehole Diameter :- 150 mm    Drill Hole:- NX. Field 
Tests

Nos Samples Nos

Land Type :-                S/S Land Northing :- 25°31'28.56"

Commenced on:- 04.10.2026 Easting :- 92°46'10.87" Undisturbed (U)

Core 
Recovery        

( % )

Completed on:- 05.10.2026
Termination Depth (m):-15.00 M

Distubed (D)

Water Level :-NIL Core (C)

" S "  -  ' SPT '

DEPTH  
( m. )

Penetration
N 

value
STRATA 

DESCRIPTION
Symbol

Thickness 
(m)

SAMPLES

50 blows for 
7cm>100

R.Q.D.         
( % )

Remarks
Depth ( m. )

" BGL " - 'BELOW GROUND LEVEL '

Stiff to very stiff 
consistency brownish 

grey silty clay with 
kankars.

Completely to highly, 
weathered, brownish 

to dark grey 
coloured,weathered 

shale

" W " - ' WATER 
SAMPLE '

" C "  - 'CORE' " U "  -  ' UNDISTURBED SAMPLE ' " D "  -  ' DISTURBED SAMPLE '
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SPT 3 1

Cone - 2

Vane - 7

15 
cm

15 
cm

15 cm Type No.

0.00 D 1 0.50 ----

D 2 1.00 ----

U 1 1.00 1.45

3 5 6 11 S 1 2.00 2.45

7 11 14 25 S 2 3.00 3.45

4.50
4.50

U 2 4.00 4.10 Rebounded

4.50 S 3 4.50 4.63 Rebounded

C 1 4.50 6.00 13% NIL

C 2 6.00 7.50 12% NIL

C 3 7.50 9.00 14% NIL

C 4 9.00 10.50 16% NIL

C 5 10.50 12.00 15% NIL

C 6 12.00 13.50 18% NIL

15.00 10.50 C 7 13.50 15.00 23% NIL

Thickness 
(m)

SAMPLES
Core 

Recovery        
( % )

R.Q.D.         
( % )

" S "  -  ' SPT ' " C "  - 'CORE' " U "  -  ' UNDISTURBED SAMPLE ' " D "  -  ' DISTURBED SAMPLE '

Remarks

Stiff to very stiff, 
brownish to reddish 
grey silty clay with 

kankars & 
occasionally rock 

fragments

Completely to highly, 
weathered, dark grey 
coloured,weathered 

shale

" W " - ' WATER 
SAMPLE '

" BGL " - 'BELOW GROUND LEVEL '

Depth ( m. )

Undisturbed (U)

DEPTH  ( 
m.)

Penetration
N 

value
STRATA DESCRIPTION Symbol

Distubed (D)

Nos

S/S Land Northing :- 25°31'23.82"

28.09.2026

Bore Hole No. :- BH-9 Borehole Diameter :- 150 mm    Drill Hole:- NX. Field 
Tests

Nos

Commenced on:-

Water Level :- NIL
Termination Depth (m):-15.00 M

M/s P.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.             
Project:-Geo Technical Investigation Report for Construction of a 
new 400/132kV Grid Sub-Station at Umrangsho along with 
Associated Transmission System at Dima Hasao district, Assam. 

BORE LOG DATA SHEET

Completed on:- 29.09.2026

68 blows for 13cm>100

Land Type :-                

Easting :- 92°46'08.25"

Core (C)

Samples
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SPT 5 1

Cone - 2

Vane - 7

15 
cm

15 
cm

15 
cm

Type No.

0.00
D 1 0.50 ----

D 2 1.00 ----

U 1 1.00 1.45

4 5 7 12 S 1 2.00 2.45

7 12 14 26 S 2 3.00 3.45

4.50 4.50 U 2 4.00 4.15 Rebounded

4.50
53 S 3 4.50 4.70 Rebounded

6.00 1.50 C 1 4.50 6.00 10% NIL

6.00 24 35 43 78 S 4 6.00 6.45

7.50 1.50
C 2 6.00 7.50 7% NIL

7.50
40 S 5 7.50 7.75 Rebounded

C 3 7.50 9.00 13% NIL

C 4 9.00 10.50 14% NIL

C 5 10.50 12.00 16% NIL

C 6 12.00 13.50 20% 12%

15.00 9.00 C 7 13.50 15.00 22% 10%

R.Q.D.         
( % )

Remarks
Depth ( m. )

SAMPLES Core 
Recovery        

( % )

" S "  -  ' SPT ' " C "  - 'CORE' " U "  -  ' UNDISTURBED SAMPLE ' " D "  -  ' DISTURBED SAMPLE '

Stiff to very stiff, 
brownish to reddish 
grey silty clay with 

kankars & 
occasionally rock 

fragments

" W " - ' WATER 
SAMPLE '

" BGL " - 'BELOW GROUND LEVEL '

62 blows >100

50 blows>100

DEPTH  ( 
m.)

Penetration
N 

value
STRATA 

DESCRIPTION
Symbol

Thickness 
(m)

Completed on:- 30.09.2026
Termination Depth (m):-15.00 M

Distubed (D)

Water Level :- NIL Core (C)

Land Type :-                S/S Land Northing :- 25°31'25.12"

Commenced on:- 29.09.2026 Easting :- 92°46'08.71" Undisturbed (U)

Bore Hole No. :- BH-10 Borehole Diameter :- 150 mm    Drill Hole:- NX. Field 
Tests

Nos Samples Nos

M/s P.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.             

Project:-Geo Technical Investigation Report for Construction of a 
new 400/132kV Grid Sub-Station at Umrangsho along with 
Associated Transmission System at Dima Hasao district, Assam. 

BORE LOG DATA SHEET

Completely to highly, 
weathered, dark grey 
coloured,weathered 

shale

Hard consistency,dark 
grey,clay

Completely to highly, 
weathered, dark grey 
coloured,weathered 

shale
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SPT 5 2

Cone - 3

Vane - 5

15 
cm

15 
cm

15 cm Type No.

0.00
D 1 0.50 ----

D 2 1.00 ----

U 1 1.00 1.45

3.00
3 4 6 10

3.00
S 1 2.00 2.45

3.00
7 11 16 27 S 2 3.00 3.45

U 2 4.00 4.45

D 3 4.50 ----

7.50 11 15 25 40 4.50 S 3 5.00 5.45

7.50 49 S 4 7.50 7.70 Rebounded

C 1 7.50 9.00 9% NIL

44 S 5 9.00 9.17 Rebounded

C 2 9.00 10.50 12% NIL

C 3 10.50 12.00 13% NIL

C 4 12.00 13.50 16% NIL

15.00 7.50 C 5 13.50 15.00 19% 10%

" U "  -  ' UNDISTURBED SAMPLE ' " D "  -  ' DISTURBED SAMPLE '
" W " - ' WATER 

SAMPLE '
" BGL " - 'BELOW GROUND LEVEL '

R.Q.D.         
( % )

Remarks

very stiff to hard, 
brownish to reddish 

grey silty clay

Completely to high, 
weathered, dark grey 
coloured, weathered 

shale

Depth ( m. )

56 blows for 
5cm>100

60 blows >100

" S "  -  ' SPT ' " C "  - 'CORE'

Stiff consistency, 
brownish to reddish 
grey silty clay with 

kankars

DEPTH  ( 
m. )

Penetration
N 

value
STRATA 

DESCRIPTION
Symbol

Thickness 
(m)

SAMPLES
Core 

Recovery        
( % )

Completed on:- 28.09.2026
Termination Depth (m):-15.00 M

Distubed (D)

Water Level :- NIL Core (C)

Land Type :-                S/S Land Northing :- 25°31'26.03"

Commenced on:- 27.09.2026 Easting :- 92°46'10.69" Undisturbed (U)

Bore Hole No. :- BH-11 Borehole Diameter :- 150 mm    Drill Hole:- NX. Field 
Tests

Nos Samples Nos

M/s P.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.             

Project:-Geo Technical Investigation Report for Construction of a 
new 400/132kV Grid Sub-Station at Umrangsho along with 
Associated Transmission System at Dima Hasao district, Assam.

BORE LOG DATA SHEET
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SPT 5 2

Cone - 3

Vane - 6

15 
cm

15 
cm

15 cm Type No.

0.00
D 1 0.50 ----

D 2 1.00 ----

U 1 1.00 1.45

3.00 3 5 6 11 3.00 S 1 2.00 2.45

3.00 7 14 16 30 S 2 3.00 3.45

U 2 4.00 4.45

D 3 4.50 ----

7.00 11 16 28 44 4.00 S 3 5.00 5.45

7.00 37 S 4 7.00 7.25 Rebounded

C 1 7.00 8.50 12% 12%

S 5 8.50 8.62 Rebounded

C 2 8.50 10.00 17% 10%

C 3 10.00 11.50 23% 14%

C 4 11.50 13.00 27% 15%

C 5 13.00 14.00 32% 19%

15.00 8.00 C 6 14.00 15.00 34% 18%

M/s P.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.             
Project:-Geo Technical Investigation Report for Construction of a 
new 400/132kV Grid Sub-Station at Umrangsho along with 
Associated Transmission System at Dima Hasao district, Assam. 

BORE LOG DATA SHEET

Bore Hole No. :- BH-12 Borehole Diameter :- 150 mm    Drill Hole:- NX. Field 
Tests

Nos Samples

Distubed (D)

Northing :- 25°31'26.74"

Commenced on:- 25.09.2026 Easting :- 92°46'12.25" Undisturbed (U)

Completed on:- 26.09.2026

Nos

DEPTH    
( m. )

Penetration
N 

value
STRATA DESCRIPTION Symbol

S/S LandLand Type :-                

Water Level :- NIL Core (C)
Termination Depth (m):-15.00 M

SAMPLES

Very stiff, brownish   
grey silty clay with 

kankars

60 blows for 12cm>100

Completely to high, 
weathered, dark grey 
coloured, weathered 

shale

Stiff consistency, 
brownish to reddish 
grey silty clay with 

kankars

" S "  -  ' SPT ' " C "  - 'CORE' " U "  -  ' UNDISTURBED SAMPLE '

65 blows for 
10cm>100

" D "  -  ' DISTURBED SAMPLE '
" W " - ' WATER 

SAMPLE '
" BGL " - 'BELOW GROUND LEVEL '

R.Q.D.         
( % )

Remarks
Thickness 

(m) Depth ( m. )

Core 
Recovery        

( % )
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