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Ref : Appendix-C (cl 6.5.2) of IS 2911 (Part 1/Sec. 2) —2010

Stiffness factor R= - ’E for clay soil
KB
T= 5 |EI for sandy soil

nh

E = Modulus of Elasticity of pile material= 5000Vf,,
E=25x10° KN/m® for concrete for fy =25 N/mm’
I = Moment of Inertia = T D* /64
B= D = diameter of pile
Deflection of pile
y= II{e+Zf)x1000

12 Bl

H= lateral load in KN

y = deflection of pile head in mm

e = cantilever length above ground/ bed
E= Modulus of elasticity in KN/m®

I = Moment of Inertia in m*

Z:= Depth of point of fixity in m

6.16

Calculation Details  (Clay)
fck= 25 N/mm2
E= 25000000 KN/m2
1 Pile dia B=D(m) 0.45
2 Pile Length  L(m) 8.00
Pile Length
3 ( soft soil) L1(m) 0.00

5 k1= Modulus of subgrade reaction

6 K =k1x0.3/(1.5 xB)
7 1= Moment of inertia
8 E = Modulus of elasticity

19500.00 KN/m3
8666.67
0.00 m4
25000000 KN/m2

for Cohesive soil
( medium stiff)

9R 1.90

10 L1/R 0.00

11 2R 3.79 L=12 > 2R

12 3.5R

13 Lf/R 2.00

14 Lf 3.79

15 e (m) eccentricity 0.00

16 (Length of fixity) 6.68

17 y=( Permissible deflection mm) 4.50

18 H = lateral load capacity 49.89 KN = 4.99 Ton
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Ref : Appendix-C (cl 6.5.2) of IS 2911 (Part 1/Sec. 2) — 2010

Re +[EL
KB

Te= o (=i
nh

E = Modulus of Elasticity of pile material= 5000Vf,

E =25x10° KN/m® for concrete for f, =25 N/mm’
I = Moment of Inertia = T D* /64

Stiffness factor for clay soil

for sandy soil

6.17

B= D = diameter of pile

Deflection of pile
y= II{e+2Zf)x1000
12 EI

H= lateral load in KN
y = deflection of pile head in mm

e = cantilever length above ground/ bed

E= Modulus of elasticity in KN/m’

I = Moment of Inertia in m*
Z:= Depth of point of fixity in m

Calculation Details  (Clay)
fck= 25 N/mm2
E= 25000000 KN/m2
1 Pile dia B=D(m) 0.50
2 Pile Length  L(m) 8.00
Pile Length
3 ( soft soil) L1(m) 0.00

5 k1= Modulus of subgrade reaction
6 K=k1x0.3/(1.5 xB)

7 |I= Moment of inertia

8 E = Modulus of elasticity

for Cohesive soil
19500.00 KN/m3 ( medium stiff)
7800.00
0.00 m4

25000000 KN/m2

9R 211

10 L1/R 0.00

11 2R 4.21 L=12 > 2R

12 3.5R

13 Lf/R 2.00

14 Lf 4.21

15 e (m) eccentricity 0.00

16 (Length of fixity) 6.68

17 y=( Permissible deflection mm) 5.00

18 H = lateral load capacity 61.59 KN = 6.16 Ton
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Ref : Appendix-C (cl 6.5.

Stiffness factor R=

T:

6.18
2) of IS 2911 (Part 1/Sec. 2) — 2010

* / i for clay soil
KB

5 |EI for sandy soil
nh

E = Modulus of Elasticity of pile material= 5000Vf,
E =25x10° KN/m’ for concrete for f,, =25 N/mm’

[ = Moment of Inertia =
B= D = diameter of pile
Deflection of pile
y= II{e+Zf)x1000

12 EI

H= lateral load in KN

y = deflection of pile head in mm

e = cantilever length above ground/ bed
E= Modulus of elasticity in KN/m’

I = Moment of Inertia in m*

* Z;= Depth of point of fixity in m

Calculation Details  (Clay)

fck=
E=
1 Pile dia B=D(m)
2 Pile Length  L(m)
Pile Length

3 ( soft soil) L1(m)

5 k1= Modulus of subgrade reaction
6 K = k1x0.3/(1.5 xB)

7 |= Moment of inertia

8 E = Modulus of elasticity

9R

10 L1/R

11 2R

12 3.5R

13 Lf/R

14 Lf

15 e (m) eccentricity

(Length of fixity)

17 y=( Permissible deflection mm)
18 H = lateral load capacity

T D /64

25 N/mm?2
25000000 KN/m2

0.60
8.00

0.00
for Cohesive soil
19500.00 KN/m3 ( medium stiff)
6500.00
0.01 m4
25000000 KN/m2

2.53
0.00
5.05 =12 > 2R

2.00
5.05
0.00
6.68
6.00
88.69 KN = 8.87 Ton
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LOCATION -BH1
LABORATORY C.B.R. TEST DATA SHEET (As per IS : 2720 part XVI)
Test condition: Soaked
Nature of Sample: Compacted in 3 layers with 55 blows of 2.6 kg rammer
having 31 cm drop at OMC and 100% Proctor Density (approx)

Size of Mould = 15¢m dia x 12.73 cm height Sample Taken = 6 kg
Penetration Data Proving Ring Used: 1000kg
Penetration P:::lsnz :;r(\)gAD (ke) Corrected | Standard stanO/c(l)ar 4l cBR

(mm) Reading Load |load (kg) |Load(kg)|, = . %)

0 0 0

0.5 15 16.9

1.0 35 38.7

15 46 50.8

2.0 54 59.3

2.5 61 66.6 73.2 1370 5.3
3.0 68 75.0

3.5 76 83.5 -
4.0 78 85.9

4.5 81 895

5.0 84 92.0 91.3 2055 4.4
13 90 99.2

10.0 91 100.4

12.5 92 101.6

LOAD IN kg/sqcm

PENETRATION IN mm

1010304
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LOCATON -BH2
LABORATORY C.B.R. TEST DATA SHEET (As per IS : 2720 part XVI)
Test condition: Soaked

Nature of Sample: Compacted in 3 layers with 55 blows of 2.6 kg rammer
having 31 cm drop at OMC and 100% Proctor Density (approx)

Size of Mould = 15cm dia x 12.73 cm height Sample Taken = 6 kg
Penetration Data Proving Ring Used: 1000kg
0
Penetration PrTo]::an; :;;)gAD (ke) Corrected | Standard stan/doar 4| CBR.
(mm) Reading Load | load (kg) Load (kg) toad (%)
0 0 0
0.5 12.0 15.6
1.0 22.9 29.7
1.5 349 453
2.0 44.7 58.1
2.5 534 69.4 694 1370 5.1
3.0 64.0 83.1 51
35 67.0 87.0
4.0 71.0 92.2
4.5 74.1 96.3
5.0 78.5 101.9 101.9 2055 5.0
T:5 86.1 111.9
10.0 88.3 114.7
12.5 894 116.1
~ CBRTESTRESULTCURVE _~ -
[ T ey 1
Eﬁﬂ REENES=caaSERRERRRIERNT
o0 - T
e o T T EEEEEEEEEEEERN
¥ EamamNAEmEREEE
EERNAENENEEEENES
g &1/ EEEANEEEENENEREN
) aEMAEEEESENANEEAENNEENNEEN
o Yy EEENEEEREEREEEE
o 1 2 3 4 5 6 7 8 9 10 1 1213 14
PENETRATION IN mm




Location: BH3

LABORATORY C.B.R. TEST DATA SHEET (As per IS : 2720 part XVI)

Test condition: Soaked

Nature of Sample: Compacted in 3 layers with 55 blows of 2.6 kg rammer

having 31 ecm drop at OMC and 100% Proctor Density (approx)

Penetration Data

Proving Ring Used: 1000kg

TEST LOAD 9
Penetration ——— (ke) Corrected | Standard stan/:;ar 4|l cBR
roving ring "BR.
(mm) el Load | load (kg) | Load (kg) load (%)
0 0 0
0.5 13 15.3
1.0 25 29.2
1.5 38 446
2.0 48 57.1
2.5 58 68.2 68.2 1370 5.0
3.0 68 80.8 5.0
35 73 86.3
4.0 78 91.9
45 80 94,7
5.0 85 100.3 100.3 2055 4.9
7.5 93 110.0
10.0 96 112.8
12.5 97 114.2
CBRTESTBESULTCURVE e
110 + 1—J—f T FETT T ] f
1m—~~—‘+—kr—,—# AERERILENINE
o HHH +%+w%ﬁﬁh
§.70|—l;-‘ﬁ-|“r l—lIl—H—L iI—.—LM =
9652%'*“ hb#ﬁh\‘\ _,4|H;\|l
Z | | | \ | | |
2 w0 LA e
o 30 1 [ 2 T
20 I—H—LJ—}MA_LQ _LT+W+J_ %
© S ‘—rli‘THIIIM
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14
PENETRATION IN mm

1-3
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Location:-BH4
LABORATORY C.B.R. TEST DATA SHEET (As per IS : 2720 part XVI)
Test condition: Soaked

Nature of Sample: Compacted in 3 layers with 25 blows of 2.6 kg rammer
having 31 cm drop at OMC and 100% Proctor Density (approx)

Penetration Data Proving Ring Used: 1000kg
Penetration Plzs:g: :;:;AD (ke) Corrected | Standard sta:ﬁar 4| cBR
(mm) RodiiG Load |load (kg) | Load (kg)|, = . %)
0 0.0 0
0.5 11.4 15.7
1.0 21.8 299
1.5 333 45.6
2.0 42.6 58.4
2.5 51.0 69.8 69.8 1370 5.1
3.0 60.3 82.6 51
35 64.5 88.3 )
4.0 68.6 94.0
4.5 70.7 96.9
5.0 74.9 102.6 102.6 2055 5.0
75 82.2 112.6
10.0 84.2 1154
12.5 85.3 116.8
'CBRTESTRESULTCURVE .
wo PR R T i
w PR H AR o e
¢ » i EEEEREEEERRSSSRRRE
g ERESEEEEEANSENEERE
S e
3 5 EnmanpsEEEEENERE
9 x. A+ -1 1_'_1 a_L,,Jrj:i ‘_III LL']W
Y iamnsNEEEEnSNEEEENSEEEERNERS
o 1 2 3 4 S5 6 7 8 9 10 M 122 13 U
PENETRATION IN mm
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Location:-BHS
LABORATORY C.B.R. TEST DATA SHEET (As per IS : 2720 part XVI)
Test condition: Soaked

Nature of Sample: Compacted in 3 layers with 55 blows of 2.6 kg rammer
having 31 cm drop at OMC and 100% Proctor Density (approx)

Size of Mould = 15¢m dia x 12.73 c¢cm height Sample Taken = 6 kg
Penetration Data Proving Ring Used: 1000kg
Penetration Plf.is: :?AD (ke) Corrected | Standard star:/(:ar 4l cBR
o) Readgingg Load | load (kg) | Load (kg) ) (of)
0 0 0
0.5 13 14 4
1.0 24 2135
1.5 36 420
2.0 47 53.8
25 56 64.2 77 1370 56
3.0 66 76.0 56
3.5 71 813
4.0 75 86.5
45 78 89.1
5.0 82 944 97 2055 4.7
7.5 90 103.6
10.0 92 106.2
12.5 93 107.5
o CBRTESTRESULTCURVE
9011 ] Jﬁih}@r;u T L] EI
oo 4= iR REEN
Bt A
g 0 T
2% I EEEEEENEEEE
5 (n H?'J'HLHH
CR<a NP ANN T A
10 1 N 11 ] llr“*li?—l—«h i
0 1 A 1 6 B S O 2
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
PENETRATION IN mm




Location:-BH6

LABORATORY C.B.R. TEST DATA SHEET (As per IS : 2720 part XVI)

Test condition: Soaked
Nature of Sample: Compacted in 3 layers with 55 blows of 2.6 kg rammer

having 31 cm drop at OMC and 100% Proctor Density (approx)

Size of Mould = 15¢m dia x 12.73 cm height
Penetration Data

Sample Taken = 6 kg
Proving Ring Used: 1000kg

PENETRATION IN mm

TEST LOAD 9
Penetration —— (ke) Corrected | Standard stanﬁar il cBR
roving ring B.R.
(mm) Reading Load | load (kg) | Load (kg) load (%)
0 0 0
0.5 11 14.2
1.0 21 27.1
.5 32 41.3
2.0 41 52.9
2.5 49 63.2 77.2 1370 5.6
3.0 58 74.8
3.5 62 80.0 28
4.0 66 85.1
4.5 68 87.7
3.0 72 92.9 95.2 2055 4.6
7.5 79 101.9
10.0 81 104.5
12.5 82 105.8
- ~ CBRTESTRESULTCURVE
| [T PuRES 1
100 b e
o R e AT T
80 ~—1‘ ' 4 8 TN N 1N D L L R O |
E?D‘\}I‘ ’q: l::,,‘\\l_"i.Jl | l,{
= T T ¥ SEEEREEEEEERRERE
£ HH AT e
z HP{aNEES || ___l L Ly f L]
B e dasisasau e sa e
= 20 A B T e o o e e e o
10 ,’ff‘r - J[;&l { -&H_H,!
e {dIENEEEEERERERNEEENEEREEEEN
0 2 3 4 5 6 7 8 9 10 11 12 13 14

-4
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Location:-BH-7
LABORATORY C.B.R. TEST DATA SHEET (As per IS : 2720 part XVI)

Test condition: Soaked
Nature of Sample: Compacted in 3 layers with 25 blows of 2.6 kg rammer
having 31 cm drop at OMC and 100% Proctor Density (approx)

Penetration Data Proving Ring Used: 1000kg
) TEST LOAD
Penetration : L (ke) Corrected Standard Load (kg) %standard |[C.B.R
(mm) | Provingring | ;.4 | load (kg) & 1 1oad (%)
Reading
0 0 0
0.5 12 14.8
1.0 29 354
1.5 38 46.5
2.0 44 542
2.5 53 652 71.6 1370 52
3.0 59 72.6 59
3.5 62 76.4
4.0 64 78.6
4.5 67 81.9
5.0 68 84.1 85.6 2055 42
7.5 74 90.8
10.0 75 91.9
12.5 76 93.0
CBR TEST RESULT CURVE
L. o T O T T 1T T 11111 i e e |
90 -+ 1 - — 4‘*
BOJr \ I*if rj l
70—+ 1! 14 !
E ‘ ] ‘
g o EEEEEN
2 507 Hﬁ\ Tt
z 40 | S
2 =0 - - S s s L 1
% T MLL‘;MH
10 + d—t— ‘—-i‘:"—‘_f—-l
0 J_‘_J. .l_! J JAL | ,;
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14
PENETRATION IN mm
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Location: BHS

LABORATORY C.B.R. TEST DATA SHEET (As per IS : 2720 part X
Test condition: Soaked
Nature of Sample: Compacted in 3 layers with 55 blows of 2.6 kg rammer
having 31 cm drop at OMC and 100% Proctor Density (approx)
Size of Mould = 15¢m dia x 12.73 cm height Sample Taken = 6 kg

Penetration Data Proving Ring Used: 1000kg
L 0
Penetration ;EST QAD (ke) Corrected |Standard s/t;n dard |CBR
mm oving rng load (kg) [Load (kg S
p Reading Lo (ke) (ke) load (%)
0 0 0
0.5 11 13.6
1.0 22 26.0
1.5 33 39.6
2.0 43 50.7
2.5 51 60.6 70.5 1370 5.1
3.0 60 71.8 51
3.5 64 76.7 ’
4.0 69 81.7
45 71 842
5.0 75 89.1 90.6 2055 44
7.5 82 97.8
10.0 84 100.2
125 85 101.5
P CBRTESTRESULTCURVE
o A
100 i L O ) B L:T =1 Y‘LQ, |- > 1 ‘4——‘] 1
ElNREEN s SHRITEEERR
g ﬁjH pe 2 aNARNNNNNNNENNNRNN
%70_‘_‘.|1‘ .[LArT,‘. J‘,_ﬁ:__j-i
$eo b (INNENEEENEEERNNNERERES
z S AT T T T
a 40 | - ! L S [ | .4_+_‘,,4w.._,,,§
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Location BH-09
LABORATORY C.B.R. TEST DATA SHEET (As per IS : 2720 part XVI)

Test condition: Soaked
Nature of Sample: Compacted in 3 layers with 55 blows of 2.6 kg rammer
having 31 cm drop at OMC and 100% Proctor Density (approx)

Size of Mould = 15¢m dia x 12.73 cm height Sample Taken = 6 kg
Penetration Data Proving Ring Used: 1000kg
Penetration TE‘ST IfOAD (ke) Corrected | Standard star:/doar 4| CBR
fen) Pr;?:cigmzng Load |load (kg) | Load (kg)|}oq oy
0 0 0
0.5 12 14.4
1.0 23 275
1.5 35 41.9
2.0 45 53.6
2.5 53 64.1 76 1370 5.9
3.0 64 76.8 55
3.5 67 80.4 ’
4.0 71 85.2
4.5 74 88.9
5.0 78 94.2 97 2055 4.7
7.5 86 103.3
10.0 88 105.9
12.5 89 107.3

LOAD IN kg/sqcm

PENETRATION IN mm






