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ANNEXURE-II

Consulting Engineers Group Ltd., Jaipur Geotechnical Report
BORELOG OF BH—1(A‘1) AT EXISTING KM—251/5—-7 FOR MAJOR BRIDGE NO.—289,
ON KESARI TO SANEHWAL, LUDHIANA
Depth (m> N-Values RL-267.373
0.00 RROCO NN RN
150 e BT
3.00 seel ups
450 9 2
750 13 13
10.50 14 14
12,00 —jok uDS
13.50 17 17
16,50 19 19
18,00 L ups
19.50 15 L
21,00 L ups
2250 18 |18 |
25.50 20 20
LEGEND
SYMBOL DESCRIPTION
sl | SANDY SILT WITH
2850 22 Ee CLAYEY SILT WITH
SAND
R SILTY SAND
30.00 29 L2 1\ = i i 6 =
2 RR TR SILT
p L .. $ Gl |

CONSULTING
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Consulting Engineers Group Ltd., Jaipur

ANNEXURE-II

Geotechnical Report

BORELOG OF BH—2(A2) AT EXISTING KM—251/5—7 FOR MAJOR BRIDGE NO.—-289,

N-Values

Depth (m>
0.00 -
1.50 S5
3.00 uDs
4.50 8
7.50 12
10.50 14
12.00 uDs
13,50 17
16.50 20
19,50 17
22.50 —19
24.00 —UDS
25.50— —23
28.50 — 28
30.00 32

ON KESARI TO SANEHWAL, LUDHIANA

RL-267.294

LEGEND

SYMBOL

DESCRIPTION

CLAYEY SILT WITH
SAND

SANDY SILT WITH
CLAY

SILTY SAND

CLAYEY SILT

COMSULTING
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ANNEXURE - il

Calculation of SBC for shallow foundations as per IS : 6403 - 1981

INPUT DATA Ch. 251 5-7 BH-A1
Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3 Square

4 Circular
Angle of internal friction (¢ °) 16.00
Cohesion (c in Ym2) 1.90
Void ratio (e) 0.75
Direction of load with vertical (°) 0.00
Density of surcharge {V/m®) 1.68
Density of foundation soil (¢/m?) 1.68
Depth of water table(m) 1.50
Factor of safety 3.00

S.no. Depth (m) Width {m) Length (m)

1 1.50 3.00 8.00

2 3.00 3.00 8.00

3 4.50 3.00 8.00

4 6.00 3.00 8.00

SHEAR FAILURE CRITERIA

Assumptions and formula used in calculation as per 1S:6403-1981 are given below -

The ultimate net bearing capacity in case of general shear failure is given by
Gy =CNcS.doic + q (Ng-1) 84dgiq + (1/2) B yYN,s,d,i, W'

The ultimate net bearing capacity in case of local shear failure is given by
Qy=(2/3) e N'cs.deip + q (N'g-1) 5400y + (1/2) B YN',s,d, i, W'

Where,
d, = 1+ 0.2 (D/B)*SQRT(N,)
dy=d,=1"for¢ <10°
dq=d,=1+0.1 (D/B)*SQRT(N,) for ¢ >10°
N, = fan®(n/4 +9/2)
o' for local shear failure = tan™" ( 0.67 tan¢ )
OUTPUT

The computer aided results for shear failure criteria are tabulated below. The results are
interpolated values of bearing capacity obtained from general and local shear failure

criteria.

o

e CONSULTING
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Bearing capacity factors :

ANNEXURE - Il

§ 16.00 o' 10.88
N, 11.75 N, 8.81
Ng 4.43 N'g 2.73
N, 3.20 N 1.47
Shape factors :
S.no. Width(m) Length {m) S, 3, s,
1 3.00 8.00 1.08 1.08 0.85
2 3.00 8.00 1.08 1.08 0.85
3 3.00 8.00 1.08 1.08 0.85
4 3.00 8.00 1.08 1.08 0.85
Depth factors :
S.no. Depth(m) Width(m) dc d, d,
1 1.50 3.00 113 1.07 1.07
2 3.00 3.00 1.27 1.13 1.13
3 4.50 3.00 1.40 1.20 1.20
4 6.00 3.00 1.53 1.27 1.27
Inclination factors :
io= (1-u/90) 2 ig=(1-0/90) L=(1-a/0)°
1.00 1.00 1.00
Water table factor :
S.no. Depth(m) Width(m) Z,/B W
1 1.50 3.00 0.00 0.50
2 3.00 3.00 -0.50 0.50
3 4.50 3.00 -1.00 0.50
4 6.00 3.00 -1.50 0.50
Safe Bearing Capacity
S.no. Depth(m) Width(m)  Length (m} | SBC in (tm?)
General shear| Local shear Actual
1 1.50 3.00 8.00 16.89 8.42 8.42
2 3.00 3.00 8.00 18.44 9.19 9.19
3 4.50 3.00 8.00 19.99 9.96 9.96
4 6.00 3.00 8.00 21.53 10.73 10.73

ot
e

-
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ANNEXURE - 1l

Calculation of SBC for shallow foundations as per IS : 6403 - 1981

INPUT DATA Ch. 251 5-7 BH-A2
Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3 Square

4 Circular
Angle of internal friction {¢ °) 17.00
Cohesion (¢ in tm2) 1.80
Void ratio (e) 0.75
Direction of load with vertical (%) 0.00
Density of surcharge (1/m®) 1.67
Density of foundation seil (Um®) 1.67
Depth of water table(m) 1.50
Factor of safety 3.00

S.no. Depth (m) Width (m) Length (m}
1 1.50 3.00 8.00
2 3.00 3.00 8.00

SHEAR FAILURE CRITERIA

Assumptions and formula used in calculafion as per IS:6403-1981 are given below -

The ultimale net bearing capacity in case of general shear failure is given by
Gy =CNcs.deio + ¢ (Ng-1) 54dgiq + (1/2) B yN,s,d, i, W'

The ultimate net bearing capacity in case of local shear failure is given by
qa=(2/8) c N'os.deic + g (N'g-1) 54dgiq + (1/2) By N, s,d, i, W'

Where,
d, = 1+ 0.2 (D¢/B)*SQRT(N,)
dy=d,=1for ¢ <10°
d,=d,=1+0.1 (D/B)"SQRT(N,) for ¢ >10°
N, = tan®(m/4 +¢/2)
¢' for local shear failure = tan™' ( 0.67 tano )
OUTPUT

The compuler aided results for shear failure criteria are tabulated below. The results are
interpolaled values of bearing capacity obtained from general and local shear failure
criteria,

17.».,__4:,-‘ Lo m., . ii?g
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Bearing capacity factors :

ANNEXURE - il

] 17.00 o' 11.58
N. 12.52 N’ 9.18
Ng 492 N’ 2.93
Ny 375 N, 1.67
Shape faclors :
S.no. Width(m) Length (m) S, Sq 5,
1 3.00 8.00 1.08 1.08 0.85
2 3.00 8.00 1.08 1.08 0.85
Depth factors :
S.no. Depth{m) Width(m) dc d, d,
1 1.50 3.00 1.14 1.07 1.07
2 3.00 3.00 127 1.14 1.14
Inclination factors :
ig= (1-0/90)® ig = {1-0/90) iy={1-0/9)°
1.00 1.00 1.00
Water table factor :
S.no. Depth(m) Width(m) Z,/B w'
1 1.50 3.00 0.00 0.50
2 3.00 3.00 -0.50 0.50
Safe Bearing Capacity
S.no. Depth{m) Width(m) Length (m) | SBC in (Ym?)
General shearl Local shear Actual
1 1.50 3.00 8.00 18.11 8.82 8.82
2 3.00 3.00 8.00 19.76 9.63 9.63

CONSULTING
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E Englneers Group Ltd.




ANNEXURE - lll

Calculation of SBC for shallow foundations as per IS : 6403 - 1981
INPUT DATA Ch. 251 5-7 BH-A2

Type of footing

1 Continuous Strip
2 Rectangular Rectangular 2
3 Square

4 Circular

Angle of internal friction (¢ °) 27.00
Cohesion (c in Ym2) 0.00
Void ratio (e) 0.75
Direction of load with vertical (°) 0.00
Density of surcharge (Vm%) 167
Density of foundation sail (¥m®) 1.67
Depth of water 1able(m) 1.50
Factor of safety 3.00
S.no. Depth (m) Width (m) Length {m)

1 4.50 3.00 8.00

2 6.00 3.00 8.00
SHEAR FAILURE CRITERIA

Assumptions and formula used in calculation as per 1S:6403-1981 are given below -

The ultimate net bearing capacity in case of general shear failure is given by
Qg =C NS deip + g (Ng-1) 84dgig + (1/2) By N,s, d,i, W'

The ultimate net bearing capacity in case of local shear failure is given by

qe=(23) e N s dgic + g (N'g-1) 8, dyig + (1/2) ByYN's,d, i, W'
Where,

d. = 1+ 0.2 (D/B)*SQRT(N,)

dy=d,=1forp <10°

dq=d,=1+0.1(D/B)"SQRT(N,) for ¢ >10°

N, = tan®(/4 +¢/2)

¢ for local shear failure = tan ™' ( 0.67 tano )

OUTPUT
The computer aided results for shear failure criteria are tabulated below. The results are

interpolaled values of bearing capacity obtained from general and local shear failure
criteria.

CONSULTING

Englneers Group Ltd.
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ANNEXURE - Il

Bearing capacity factors :

27.00

o' 18.85
N, 24 49 N, 13.94
N, 13.76 N 5.83
Ny 15.49 Ny 4.76
Shape factors :
S.no. Width(m) Length (m) S, S, s,
1 3.00 8.00 1.08 1.08 0.85
2 3.00 8.00 1.08 1.08 0.85
Depth factors :
S.no. Depth(m) Width(m) dc dy d,
1 4.50 3.00 1.49 1.24 1.24
2 6.00 3.00 1.65 1.33 1.33
Inclination factors :
o= (1-0./90) 2 iy = (1-0t/90) i,=(1-0/¢)®
1.00 1.00 1.00
Water table factor :
S.no. Depth{m) Width(m) Z,/B w
1 4.50 3.00 -1.00 0.50
2 6.00 3.00 -1.50 0.50
Safe Bearing Capacity
S.no. Depth(m) Width(m) Length (m) | SBC in (ym?)
General shearl Local shear Actual
1 450 3.00 8.00 35.35 12.90 12.90
2 6.00 3.00 8.00 37.66 13.75 13.75

CONSULTING
Englneers Group Ltd.




ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

BH No. (A1)

Depth of foundation
Length of footing (L)
Width of footing (B)

Initial effective stress at mid of layer
Concentrated load P
Incerase in pressure at mid of layer

Compression Index
Thickness of clay layer
Initial Void ratio

Settlement of clay layer

AP

AP
Cc

(4]

Po + Ap

Po
S

5

Major Bridge at Ch.251/5-7

= 15 m
= 80 m
= 30 m
= 68 t/m’
= 800 t/m’
= Pxlg
= 021
= A7 i
0.099
45 m
= 0.6
= 1.24889
Cc Po + AP
=Tres log 10 Po
= (.02688 m
= 26.8758 mm

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement

Depth Factor Calculation

D/(LBA* = 031
D = Depth of Foundation
L/B = 267
Depth Factor = 091
Total Settlement of Rigid foundation
v 5 Total Settlement at the centre of Flexible foundation
Rigidity Factor =
=08
Pore Pr. Correction = N.A.
Corrected Total Settlement = 5xDFxRF.
S, = 196 mm
Enginee
e e

wde

iy

-
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

BH No. (A1)
Depth of foundation = 30 m
Length of footing (L) = 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer  Po = 945 t/m’
Concentrated load P = 900 ¢t/ m’
Incerase in pressure at mid of layer AP = Pxlg
Ig= 021
AP = 19 ¢/m’
Compression Index Ce = 0099
Thickness of clay layer H = 45 m
Initial Void ratio e, = 06
Po+Ap
e 12
Settlement of clay layer S = e H log 10
1+ eo
S¢ = (0.02205 m
= 22047 mm

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Factor Calculation

Major Bridge at Ch.251/ 5-7

Po + AP

D/(LB)A® = 0.61

D = Depth of Foundation
L/B = 267
Depth Factor = 083
Total Settlement of Rigid foundation
o Total Settlement at the centre of Flexible foundation
Rigidity Factor =
= 0.8

Pore Pr. Correction = N.A.
Corrected Total Settlement = S;xDFxRF.

5¢ = 146 mm

.',,, t & P

B

CONSULTI
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1) Major Bridge at Ch.251/ 5-7
BH No. (A1)
Depth of foundation = 45 m
Length of footing (L) = 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer ~ Po = 1215 t/m’
Concentrated load P = 1000 t/ m’
Incerase in pressure at mid of layer AP = Pxlyg
Ig= 021

AP = 21 t/m®
Compression Index Cc = 0144
Thickness of clay layer H = 45 m
Initial Void ratio e, = 0.6

Po+

0r 2P - 117284
Po
Cc Po + AP
Settlement of clay layer St T H log 10 o 1
5¢ = (0.02804 m
= 28.0416 mm

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Factor Calculation

D/(LB)"* = 092

D = Depth of Foundation

L/B = 267
Depth Factor = 074

Total Settlement of Rigid foundation
o Total Settlement at the centre of Flexible foundation
Rigidity Factor =
= 0.8

Pore Pr. Correction = N.A.
Corrected Total Settlement = SxDFxRFE

S5¢ = 16,6 mm

CONSULTING
Engineers Group Ltd.
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

BH No. (A1)
Depth of foundation
Length of footing (L)
Width of footing (B)
Initial effective stress at mid of layer  Po
Concentrated load P
Incerase in pressure at mid of layer AP
I'g
AP
Compression Index Ce
Thickness of clay layer H
Initial Void ratio e,
Po + Ap
Po
Settlement of clay layer 5¢
Sy

1]

Major Bridge at Ch.251/5-7

60 m
80 m
30 m
14.85 t/m’
1050 t/m’
PxI B
0.21
59 bfmr
0.099
45 m
0.6
= 1.14848
Cc Po + AP
1+ eo H log 10 Po
0.01674 m
16.7411 mm

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement

Depth Factor Calculation

(LBN"°/D = 082
D = Depth of Foundation
L/B = 267
Depth Factor = 0.68
Total Settlement of Rigid foundation
e Total Settlement at the centre of Flexible foundation
Rigidity Factor = =
= 08
Pore Pr. Correction = N.A.
Corrected Total Settlement = SxDFxRF.
sz = 9.1 mm
- ( [
- 1179 s
)} ;'. i 5

CONSULTING
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1) for coh. Soil Major Bridge at Ch.251/5-7
BH No. (A2)
Depth of foundation = 15 m
Length of footing (L) = 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer Po = 54 t/m’
Concentrated load P = 850 t/m’
Incerase in pressure at mid of layer AP = Pxlg
I B*~< 021
AP = 18 t/m’
Compression Index Cc = 012
Thickness of clay layer H = 3 m
Initial Void ratio €, = 067
+
Forop 373
Po
Cc Po + AP
Settlement of clay layer S e 2l log 10 ]
5 = 0.02661 m
= 26,6091 mm
Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Factor Calculation
D/(LB)"A*® = 031
D = Depth of Foundation
L/B = 267
Depth Factor = 09
Total Settlement of Rigid foundation
Rigidity Factor = Total Settlement at the centre of Flexible foundation
= 0.8
Pore Pr. Correction = 0.85
Corrected Total Settlement = 5;x D.Fx RF. x Pore pr. Correction
Se = 165 mm

Settlement Calculation As per IS 8009 (Part 1) for cohesionless soil

Footing Depth (m) 1.50
Effective Pressure (/m2) | 1.70
Average N value 8

Settlement for 10 t/m2 (mm) | 56.00

Settlement (mm) for SBC | 9.52

Depth Correction 0.91

Regidity Factor 0.80

Corrected Settlement (mm) | 6.9

Total corrected Settlement | 23.4|mm I

CONSULTING
‘ " Engineers Group Ltd.
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1) for coh. Soil Major Bridge at Ch.251/5-7
BH No. (A2
Depth of foundation = 30 m
Length of footing (L) = 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer Po = 95025 t/m’
Concentrated load P = 950 t/m’
Incerase in pressure at mid of layer AP = Pxlg
Ig= 021
AP = 20 t/m’
Compression Index Cc = 012
Thickness of clay layer H = 15 m
Initial Void ratio e, = 0.6
TOTIP 120994
Po
Cc Po + AP
Settlement of clay layer 5 S F— H logqg o
S; = 0.00931 m
= 931112 mm
Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Factor Calculation
D/(LBA” = 0.61
D = Depth of Foundation
L/B = 267
Depth Factor = 083
Total Settlement of Rigid foundation
Rigidity Factor = “otal Settlement at the centre of Flexible foundatio
= 0.8
Pore Pr. Correction = 0.85
Corrected Total Settlement = 5 x D.F.x RFE. x Pore pr. Correction
Sﬂ = 5.3 mm
Settlement Calculation As per IS 8009 (Part 1) for cohesionless soil
Footing Depth (m) 3.00
Effective Pressure (t/m2) 219
Average N value 10
Settlement for 10 t/m2 (mm) | 36.00
Settlement (mm) for SBC 7.87
Depth Correction 0.83
Regidity Factor 0.80
Corrected Settlement (mm) | 5.2
ITotal corrected Settlement | 10.5 |mm I

"
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

Location Major Bridge
Chainage 251/5-7
Bore Hole No. A2 |
Footing Depth (m) 4.50 Footing Depth (m) 6.00
Effective Pressure (/m2) 10.50 Effective Pressure (t/m2) 11.50
Average N value 10 Average N value 11
Settlement for 10 t/m2 (mm) 36.00 Settlement for 10 t/m2 (mm) 32.00
Settlement (mm) for SBC 37.80 Settlement (mm) for SBC 36.80
Depth Correction 0.74 Depth Correction 0.74
Regidity Factor 0.80 Regidity Factor 0.80
Corrected Settlement (mm) 224 Corrected Settlement (mm) 21.8
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 265/19-21

CHAPTER -135

"Alignment",

Location - Existing Km. - 265/19-21
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Geo-technical Investigation

Ludhiana-Ambala Section (DFCCIL)

Alignment No. 265/19-21

1351 LOCATION OF STRUCTURE;
Alignment at existing km 265/19-21

135.2 BOREHOLE DESCRIPTIONS:

(a) Location of Structure, Boreholes with RL shown in FIGURE-1.

(b) Subsurface Characteristic of Soil/Rock shown in ANNEXURE-I.
(c) Borelogs and sub soil profile shown in ANNEXURE-II.
(d) Calculations of Safe Bearing Capacities in ANNEXURE-III.
(e) Calculations of Probable Settlement in ANNEXURE-IV.
(f) Depth of water Table 08.00m below EGL

Subsurface profile at the site

BOREHOLE Depth Type of Soil/Rock Soil/Rock
No. (m) Characteristics
0.00 to 1.50 Filled up Strata Loose
BH-1 1.50 to0 10.50 Sandy Silt with Clay Loose
10.50 to 12.00 Sandy Silt with Clay Medium Dense
135.3 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH |Carbonate |Chlorides| Sulphate | Nitrate | Salinity
(m) % % % %
BH.1 3.00 8.50 NIL 0.0028 NIL 0.0013 0.097
6.00 8.40 0.005 0.0035 NIL 0.0015 0.112
135.4 DIFFERENTIAL FREE SWELL INDEX (DFS)
Bore Hole No. Depth (m) DFS Index in %
3.00 11.00
il 6.00 08.00

1355 CHEMICAL ANALYSIS OF ENCOUNTERED WATER FROM BORE HOLE

pH |Chlorides|Sulphate |Organic(Inorganic| Acidity |Alkalinity] Total |Conducti
Chemical|Value| mg/lit mg/lit | Matter | Matter {(ml) {ml) Disso. vity
Properties mg/lit | mg/lit Solids | (uS/cm)
(ppm)
Test 7.1 127 90 155 841 0.2 23 983 632
Result
Requirementf Not | 2000 for 400 200 3000 5ml of | 25 ml of - -
asperlS456| less | CCand 0.02 0.02
/ Mosrth's | then | 500 for normal | normal
6.0 RCC NaoH | H.504
135.6 NET ALLOWABLE BEARING PRESSURE

CONSULTING
Engineers Group Ltd.

Ao




Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 265/19-21
Borehole No. Depth from EGL (m) Net Allowable Bearing
Pressure (t/m?)
1.50 06.00
3.00 10.00
BH-1
4.50 11.00
6.00 12.00

135.7 CONCLUSIONS

purpose.

135.8 RECOMMENDATIONS

Subsurface Profiles indicates suitable Soil formation for foundations.

Chemical contents of Water are within the safe limits for construction

(i) Type of foundation Open foundation
(i) Depth of foundation Below 6.00 m from EGL
below GL

Note- The above recommendations are based on the field and laboratory tests
conducted on the soil, and our experience in this regard. If the actual subsoil
conditions during excavation for the foundation differ from the observations
reported here, the design experts/consultants should be referred for suggestion,
further investigations. However, the Depth and Type of foundation is to be
decided by the structure designer depending upon the type of loading/structure
and site conditions.
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ANNEXURE - il

Calculation of SBC for shallow foundations as per IS : 6403 - 1981
INPUT DATA

Ch 265 19-21 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3  Square

4 Circular
Angle of internal friction (¢ °) 21.00
Cohesion (c in t/m2) 1.10
Void ratio (e} 0.75
Direction of load with vertical (°) 0.00
Density of surcharge (t/m®) 1.70
Density of foundation soil {tm?) 1.83
Depth of water table(m) 1.50
Factor of safety 3.00

S.no. Depth (m) Width (m) Length (m)

1 1.50 3.00 8.00

2 3.00 3.00 8.00

3 4.50 3.00 8.00

4 6.00 3.00 8.00
SHEAR FAILURE CRITERIA

Assumptions and formula used in calculation as per 15:6403-1981 are given below -

The ultimate net bearing capacity in case of general shear failure is given by
Gy =€ Ngscdoic + q (Ng-1) s;dgig + (1/2) B YN, s,d,i, W'

The ultimate net bearing capacity in case of local shear failure is given by

qy=(2/3) c N'.s.d. i + g (N'g-1) sqdqiq + (1/2) B yN's,d,i, W'
Where,

d. = 1+ 0.2 (DYB)*SQRT(N,)

dy=d,=1for ¢ <10°

dy=d,=1+0.1(D/B)*SQRT(N,) for¢>10°

N, = tan®(r/4 +¢/2)

¢' for local shear failure = tan™ ( 0.67 tano )

OUTPUT
The computer aided results for shear failure criteria are tabulated below. The results are

interpolated values of bearing capacity obtained from general and local shear failure
criteria.
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Bearing capacity factors :

ANNEXURE - I

o 21.00 o 14.42
N, 16.01 N’ 10.68
N, 7.25 N, 3.77
N, 6.49 N, 2.49
Shape factors :
S.ne.  Width(m)  Length (m) S: S, S,
1 3.00 8.00 1.08 1.08 0.85
2 3.00 8.00 1.08 1.08 0.85
3 3.00 8.00 1.08 1.08 0.85
4 3.00 8.00 1.08 1.08 0.85
Depth factors :
S.no.  Depth(m)  Width{m) de d, d,
1 1.50 3.00 1.15 1.07 1.07
2 3.00 3.00 1.29 1.15 1.15
3 4.50 3.00 1.44 1.22 1.22
4 6.00 3.00 1.58 1.29 1.29
Inclination factors :
i = (1-a/90) ° ig = {1-0t/ 90) ® b=(1-o/e)?
1.00 1.00 1.00
Water table factor :
S.no.  Depth{m)  Width{m) Z2,/B W'
1 1.50 3.00 0.00 0.50
2 3.00 3.00 -0.50 0.50
3 4.50 3.00 -1.00 0.50
4 6.00 3.00 -1.50 0.50
Safe Bearing Capacity
S.no.. Depth(m)  Widih(m) Length (m) [SBC in (vm?)
General shea{ Local shear Actual
1 1.50 3.00 8.00 16.06 6.97 6.97
2 3.00 3.00 8.00 2412 10.53 10.53
3 4.50 3.00 8.00 26.06 11.38 11.38
4 6.00 3.00 8.00 27.99 12.22 12.22
¥ ‘1' i #
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1) Alignment at 265/19-21
BH No. 1
Depth of foundation = 15 m
Length of footing (L) = 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer  Po = 675 t/m’
Concentrated load P = 600 t/m’
Incerase in pressure at mid of layer AP = Pxlqg
lg= 022
AP = 13 t/m’
Compression Index Ce = 014
Thickness of clay layer H = 45 m
Initial Void ratio € = 075
+
tivad ML
Po
Cc Po + AP
Settlement of clay layer S e H logn —o—
5 = 0.02793 m
= 279251 mm

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Factor Calculation

D/(LB)""° = 031
D = Depth of Foundation
L/B = 267
Depth Factor = 091
Total Settlement of Rigid foundation
s Total Settlement at the centre of Flexible foundation
Rigidity Factor =

= 0.8
Pore pr. Correction = N.A.
Corrected Total Settlement

S¢xD.FxRF.
20.3 mm
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

BH No. 1
Depth of foundation

Length of footing (L)
Width of footing (B)

Initial effective stress at mid of layer
Concentrated load P
Incerase in pressure at mid of layer

Compression Index
Thickness of clay layer
Initial Void ratio

Settlement of clay layer

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement

Depth Factor Calculation

D = Depth of Foundation

Depth Factor

Total Settlement of Rigid foundation

AP
Ce

€,

Po
S

5S¢

D/(LB)A"®

L/B

Po + Ap _

30 m

80 m

30 m

945 t/m’

10.00 t/m’
PxlI B

0.22

22 t/m’

0.14

45 m

0.75
1.2328

Ce Po + AP
1+ eo H log 10 Po
0.03272 m
32.7219 mm

Alignment at 265/19-21

0.61

2,67

0.83

Total Settlement at the centre of Flexible foundation

Rigidity Factor

0.8

Pore pr. Correction = N.A.
Corrected Total Settlement

Sex

S;x DFxRF.

21.7 mm
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1) Alignment at 265/19-21
BH No.1
Depth of foundation = 45 m
Length of footing (L) = 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer  Po = 1215 t/m’
Concentrated load P = 11.00 t/ m?
Incerase in pressure at mid of layer AP = Pxlgy
Ig= 022
AP = 24 tm’
Compression Index Cc = 014
Thickness of clay layer H = 45 m
Initial Void ratio 2, = 075
Po+ A
=P - 119918
Po
+ AP
Settlement of clay layer S¢ = -—if—zo— H log 10 —Pg‘lgo—
Sf = 0.0284 m
= 28398 mm

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Factor Calculation

D/(LB)A"® = 0.92
D = Depth of Foundation
L/B = 267
Depth Factor = 074
Total Settlement of Rigid foundation
o Total Settlement at the centre of Flexible foundation
Rigidity Factor =

= 0.8
Pore pr. Correction = N.A.
Corrected Total Settlement

Six D.ExR.E.
21.0 mm

N
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

BH No. 1
Depth of foundation =

Length of footing (L) =
Width of footing (B) =
Initial effective stress at mid of lay Po =
Concentrated load P =
Incerase in pressure at mid of laye AP =

I B
AP =
Compression Index Ce =
Thickness of clay layer H =
Initial Void ratio g =
Po+ Ap
Po
Settlement of clay layer 5
S

Alignment at 265/19-21

6.0 m
8.0 m
3.0 m
152625 t/m’
1200  t/m’
p XI B
0.22
26 t/m’
0.14
45 m
0.75
1.172973
Cc Po + AP
1+ eo H log 10 Po
0.0249437 m
24.943682 mm

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement

Depth Factor Calculation

D/(LBA = 0.82
D = Depth of Foundation
L/B = 2,67
Depth Factor = 0.68
Total Settlement of Rigid foundation
4 Total Settlement at the centre of Flexible foundation
Rigidity Factor =~ =

= 0.8
Pore pr. Correction = N.A.
Corrected Total Settlement =

S.xD.FxRF.

13.6

mm
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 262/800

CHAPTER ~ 136

"Alignment",
Location - Existing Km. - 262/800

[} CONSULTING
B Engineers Group Ltd,
E-12 M Costny, Marveys Magar Jwipur 17, 10U,
G Tl +BA14Y.E20498 5188 S20588

LA A e

- 1195



(((((((((( - e e w w ww wwwwwww e e DY e wew 99999 POO9E O



Geo-technical Investigation

Ludhiana-Ambala Section (DFCCIL)

Alignment No. 262/800

1361 LOCATION OF STRUCTURE:
Alignment at existing km 262 /800

136.2 BOREHOLE DESCRIPTIONS:
(a) Location of Structure, Boreholes with RL shown in FIGURE-1.

(b) Subsurface Characteristic of Soil/ Rock shown in ANNEXURE-I.
(c) Borelogs and sub soil profile shown in ANNEXURE-II.

(d) Calculations of Safe Bearing Capacities in ANNEXURE-IIL

(e) Calculations of Probable Settlement in ANNEXURE-IV.

(f) Depth of water Table 07.00m below EGL
Subsurface profile at the site

BOREHOLE Depth Type of Soil/Rock Soil/Rock
No. (m) Characteristics
0.00 to 3.00 Sandy Silt Loose
BH-1 3.00 to 4.50 Sandy Silt with Clay Loose
4.50 to 6.00 Sandy Silt with Clay Medium Dense
6.00 to 12.00 Clayey Silt with Sand Medium Dense
136.3 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH |Carbonate |Chlorides| Sulphate | Nitrate |Salinity
(m) % % % %
BH-1 3.00 8.00 NIL 0.0015 NIL 0.0017 0.098
6.00 8.40 NIL 0.0014 NIL 0.0015 0.128
1364 DIFFERENTIAL FREE SWELL INDEX (DFS)
Bore Hole No. Depth (m) DFS Index in %
3.00 10.00
S 6.00 10.00
136.5 CHEMICAL ANALYSIS OF ENCOUNTERED WATER FROM BORE HOLE
pH |Chlorides|Sulphate|Organic|Inorganic| Acidity |Alkalinity) Total Conductiv
Chemical| Value| mg/lit | mg/lit | Matter | Matter | (ml) (ml) Disso. ity
Properties mg/lit | mg/lit Solids | (pS/cm)
(ppm)
Test 71 105 100 160 823 02 21 998 613
Result
Requirement] Not | 2000 for 400 200 3000 5mlof | 25 ml of - -
asper[5:456| less | CCand 0.02 0.02
/Mosrth's | then | 500 for normal | normal
6.0 RCC NaoH H;50,
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 262/800

136.6 NET ALLOWABLE BEARING PRESSURE

Borehole No. Depth from EGL (m) Net Allowable Bearing
Pressure (t/m?)
1.50 07.00
3.00 13.00
PRl 4.50 14.00
6.00 15.00

136.7 CONCLUSIONS

e Subsurface Profiles indicates suitable Soil formation for foundations.

e Chemical contents of Water are within the safe limits for construction

purpose.
136.8 RECOMMENDATIONS
(i) Type of foundation Open foundation
(i) Depth of foundation Below 3.00 m from EGL
. below GL

Note- The above recommendations are based on the field and laboratory tests
conducted on the soil, and our experience in this regard. If the actual subsoil
conditions during excavation for the foundation differ from the observations
reported here, the design experts/consultants should be referred for suggestion,
further investigations. However, the Depth and Type of foundation is to be
decided by the structure designer depending upon the type of loading/structure
and site conditions.
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ANNEXURE-II

Consulting Engineers Group Ltd., Jaipur Geotechnical Report

BORELOG OF BH—1 AT EXISTING KM—262/800 FOR ALIGNMENT,
ON KESARI TO SANEHWAL, LUDHIANA

Depth (m N-Values RL-P70.378
0.00 ) ML
1.50 8 E
3.00 UDS
450 R L
6.00 UDS
750 55—14 L
10.50 — 16 16
12.00 - 20
LEGEND

SYMBOL DESCRIPTION

m SANDY SILT

4] | sawoy sor wme
CLAY

+ 4+

CLAYEY SILT WITH
SAND

i — ..il\h-l

s =
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ANNEXURE - Il

Calculation of SBC for shallow foundations as per IS : 6403 - 1981

INPUT DATA
Ch 262-800 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3  Square

4 Circular
Angle of internal friction (6 °) 27.00
Cohesion (c in Ym2} 0.00
Void ratio (e) 0.70
Direction of load with vertical (°) 0.00
Density of surcharge  (t/m®) 1.70
Density of foundation soil (tm®) 1.70
Depth of water table(m) 1.50
Factor of safety 3.00

S.no. Depth (m) Width (m) Length {m)
1 1.50 3.00 8.00

SHEAR FAILURE CRITERIA
Assumptions and formula used in calculation as per 1S:6403-1981 are given below -

The ultimate net bearing capacity in case of general shear failure is given by
Qo =€ Ncscdeic + g (Ng-1) sqdqiq + (1/2) B YN, s,d, i, W'

The ultimate net bearing capacity in case of local shear failure is given by

q'a=(2/3) c N'os. 0. + q (N'g-1) s5dqiq + (1/2) B y N, 5,d, i, W'
Where,

d. = 1+ 0.2 (D/B)*SQRT(N,)

dy=d, =1 for ¢ <10°

d,=d,=1+0.1 (D/B)*SQRT(N,) for ¢ >10°

N, = tan”(/4 +¢/2)

¢' for local shear failure = tan™ ( 0.67 tano )

OUTPUT
The computer aided results for shear failure criteria are tabulated below. The results are

interpolated values of bearing capacity obtained from general and local shear failure
criteria.

B Englneers Group Ltd.
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Bearing capacity factors :

ANNEXURE - Il

o 27.00 o' 18.85
N, 24.49 N’ 13.94
Ng 13.76 N, 5.83
N, 15.49 N', 478
Shape factors :
S.no.  Width(m) Length (m) Se S, S,
1 3.00 8.00 1.08 1.08 0.85
Depth factors :
S.no.  Depth(m)  Width(m) de dyg d,
1 1.50 3.00 1.16 1.08 1.08
Inclination factors :
: z : 2 : ]
i. = (1-0./90) iq=(1-ct/ 90) i, ={1- ot/ 0)
1.00 1.00 1.00
Water table factor :
S.no.  Depth(m)  Width(m) Z,/B w'
1 1.50 3.00 0.00 0.50
Safe Bearing Capacity
Sno. Depth(m) ~ Width(m) Length (m) [SBC in (vm?)
General shea‘ Local shear Actual
1 1.50 3.00 8.00 18.66 6.64 9.64
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ANNEXURE - Il

Calculation of SBC for shallow foundations as per IS : 6403 - 1981
INPUT DATA

Ch 262-800 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3  Square

4  Circular
Angle of internal friction (¢ °) 21.00
Cohesicn (¢ in Ym2) 1.00
Void ratio () 0.70
Direction of load with vertical (°} 0.00
Density of surcharge (¥/m®) 1.70
Density of foundation soil (Um®) 1.70
Depth of water table(m) 0.00
Factor of safety 3.00

S.no. Depth (m) Width {m) Length (m)

1 3.00 3.00 8.00

2 4.50 3.00 8.00

3 6.00 3.00 8.00

SHEAR FAILURE CRITERIA

Assumptions and formula used in calculation as per 1S:6403-1981 are given below -

The ultimate net bearing capacity in case of general shear failure is given by
o =¢ Nesedeic + G (Ng1) sqdgiq+ (1/2) ByN,s,d,i, W'

The ultimate net bearing capacity in case of local shear failure is given by

9q=(2/3) c N'cs.dcic + q (N's1) 8qdgiq + (1/2) By N's,d, i, W'
Where,

d. = 1+ 0.2 (Dy/B)*SQRT(N,)

dy=d,=1for ¢ <10°

dy=d,=1+0.1(D/B)*SQRT(N,) for ¢ >10°

N, = tan’(n/4 +0/2)

¢' for local shear failure = tan™ ( 0.67 tano )

OUTPUT

The computer aided results for shear failure criteria are tabulated below. The results are
interpolated values of bearing capacity obtained from general and local shear failure
criteria.

il
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ANNEXURE - il

Bearing capacity factors :

0 21.00 ¢ 14.42
N, 16.01 N’ 10.68
N, 7.25 N’y 3.77
N, 6.49 N, 2.49
Shape factors :
S.no.  Width{m) Length (m) S, S, s,
1 3.00 8.00 1.08 1.08 0.85
2 3.00 8.00 1.08 1.08 0.85
3 3.00 8.00 1.08 1.08 0.85
Depth factors :
S.no.  Depth(m)  Width(m) dc d, d,
1 3.00 3.00 1.29 1.15 1.15
2 4.50 3.00 1.44 1.22 1.22
3 6.00 3.00 1.58 1.29 1.29
Inclination factors ;
i = (1-a/ 90) 2 i = {1-ct/90) * iy=(1-a/e)?
1.00 1.00 1.00
Water table factor :
S.no. Depth(m)  Width(m) Z,/B w'
1 3.00 3.00 -1.00 0.50
2 4.50 3.00 -1.50 0.50
3 6.00 3.00 -2.00 0.50

Safe Bearing Capacity

Sno. Depth(m)  Width(m) Length (m) [SBC in (Um?)

General shea‘ Local shear Actual
1 3.00 3.00 8.00 23.18 10.12 13.39
2 4.50 3.00 8.00 25.01 10.93 14.45
3 6.00 3.00 8.00 26.85 11.73 15.561

CONSULTING
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1) for cohesionless soil Alignment at 262/ 800
BH No.1
Footing Depth (m) 1.50
SBC (t/m2) 7.00
Average N value 12
Settlement for 10 #/m2 (mm) 30.00
Settlement (mm) for SBC 21.00
Depth Correction 0.91
Regidity Factor 0.80
Corrected Settlement (mm) 15.3
Settlement Calculation As per IS 8009 (Part 1) for cohesionless soil Alignment at 262/ 800
BH No.1
Depth of foundation = 15 m
Length of footing (L) = 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer Po = 828 t/m’
Concentrated load P = 700 t/m’
Incerase in pressure at mid of layer AP = Pxly
Ig= 022
AP = 15 t/m’
Compression Index Cc = 0.1
Thickness of clay layer H = 3 m
Initial Void ratio €, = 07
+
2o lp 118599
Po
Cc Po + AP
Settlement of clay layer S “Tres H log —po
S = 0.01307 m
= 13.0731 mm

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Factor Calculation

D/(LB)""® = 031

D = Depth of Foundation

L/B = 267
Depth Factor = 09

Total Settlement of Rigid foundation
Rigidity Factor = = Total Settlement at the centre of Flexible foundation
= 0.8

Pore Pr. Correction = N.A.
Corrected Total Settlement = SxDFxRF.

5S¢ = 95 mm

TV g Gk g M mna Sasar de g 07, IhOb
1 roiatonTomas oT [3
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ANNEXURE - IV

I Total Corrected Settlement = 25 mm
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1) Alignment at 262/ 800
BH No.1
Depth of foundation = 30 m
Length of footing (L) = 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer ~ Po = 966 t/m’
Concentrated load P = 13.00 t/m’
Incerase in pressure at mid of layer AP = Pxlgy
1 B= 022
AP = 29 t/m’
Compression Index Cc = 0.1
Thickness of clay layer H = 45 m
Initial Void ratio € = 0.7
+
Po*2p  _ 120607
Po
Cc Po + AP
Settlement of clay layer 5 = H log 10 7o |
S = (0.02981 m
= 29.8131 mm

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Factor Calculation

D/(LB)A™ = 061
D = Depth of Foundation
L/B = 267
Depth Factor = 083
Total Settlement of Rigid foundation
Rigidity Factor = Total Settlement at the centre of Flexible foundation
= 0.8
pore pr. Correction = N.A.
Corrected Total Settlement = S xDFxRF.
56 = 198 mm
x gy f : 4
e 1 é f
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1) Alignment at 262/ 800
BH No.1
Depth of foundation = 45 m
Length of footing (L) = 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer ~ Po = 1242 t/m’
Concentrated load P = 1400 t/m’
Incerase in pressure at mid of layer AP = PxlIy
Ig= 022
AP = 31 t/m’
Compression Index Cc = 01
Thickness of clay layer H = 45 m
Initial Void ratio e, = 0.7
+
TP go4799
Po
_ Cc Po + AP
Settlement of clay layer S S H log 15 7o 1
S = 0.02547 m
= 254674 mm

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Factor Calculation

D/(LBA"® = 092
D = Depth of Foundation
L/B = 267
Depth Factor = 074
Total Settlement of Rigid foundation
Rigidity Factor = Total Settlement at the centre of Flexible foundation

= 0.8
Pore Pr. Correction = N.A.
Corrected Total Settlement

]

S;x D.Fx RF.
151 mm
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1) Alignment at 262/ 800
BH No.1
Depth of foundation = 6.0 m
Length of footing (L) = 8.0 m
Width of footing (B) = 3.0 m
Initial effective stress at mid of lay Po = 15.2625 t/m’
Concentrated load P = 15.00 t/m’
Incerase in pressure at mid of laye AP = Pxlg
Ip= 0.22
AP - 33 t/m’
Compression Index Ce = 0.1
Thickness of clay layer H = 45 m
Initial Void ratio e, = 0.7
Porlp . 1uene
Po
Ce Po + AP
Settlement of clay layer 5 = Ttes H log 10 ~ Po |
5S¢ = 0.0225029 m
= 22.502856 mm

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Pactor Calculation

(LB~ /D = 0.82
D = Depth of Foundation

L/B = 2.67

Depth Factor = 0.68
Total Settlement of Rigid foundation

Rigidity Factor = Total Settlement at the centre of Flexible foundation
= 0.8
Pore Pr. Correction = N.A.

Corrected Total Settlement = S;x DFxRF.

5. = 122 mm
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 259/11-13

s
CHAPTER - 137

"Aligninent",

Location - Existing Km. - 259/11-13
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Geo-technical Investigation

Ludhiana-Ambala Section (DFCCIL)

Alignment No. 259/11-13

137.1 LOCATION OF STRUCTURE:
Alignment at existing km 259/11-13

137.2 BOREHOLE DESCRIPTIONS:
(a) Location of Structure, Boreholes with RL shown in FIGURE-1."

(b) Subsurface Characteristic of Soil/Rock shown in ANNEXURE-I.

(c) Borelogs and sub soil profile shown in ANNEXURE-II.

d) Calculations of Safe Bearing Capacities in ANNEXURE-IIL.

(
(e) Calculations of Probable Settlement in ANNEXURE-IV.
(

f) Depth of water Table 06.00m below EGL

Subsurface profile at the site

137.6

BOREHOLE Depth Type of Soil/Rock Soil/Rock
No. (m) Characteristics
0.00 to 4.50 Silty Sand Loose
BH-1 4.50 to 10.50 Clayey Silt with Sand Loose
10.50 to 12.00 Clayey Silt with Sand Medium Dense
137.3 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH |Carbonate |Chlorides| Sulphate | Nitrate |Salinity
(m) % % % %
BH-1 3.00 8.20 NIL 0.0015 NIL 0.0011 0.067
6.00 8.40 NIL 0.0017 NIL 0.0011 0.049
137.4 DIFFERENTIAL FREE SWELL INDEX (DFS)
Bore Hole No. Depth (m) DFS Index in %
3.00 NIL
B 6.00 16.00

137.5 CHEMICAL ANALYSIS OF ENCOUNTERED WATER FROM BORE HOLE

pH |Chlorides | Sulphate|Organic(Inorganic| Acidity |Alkalinity] Total |Conducti
Chemical| Value| mg/lit mg/lit | Matter | Matter (ml) (ml) Disso. vity
Properties mg/lit | mg/lit Solids | (pS/cm)
(ppm)
Test 7.0 112 121 167 835 0.1 2.6 1006 665
Result
Requirement| Not | 2000 for 400 200 3000 | 5mlof | 25 mlof - -
asperl5456| less | CCand 0.02 0.02
/Mosiths | then | 500 for normal | normal
6.0 RCC NaoH | H,SO,

NET ALLOWABLE BEARING PRESSURE

CONSULTING
Engineers Group Ltd.




Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 259/11-13
Borehole No. Depth from EGL (m) Net Allowable Bearing
Pressure (t/m?)
1.50 05.00
BH-1 3.00 05.00
4.50 11.00
6.00 11.50

137.7 CONCLUSIONS

e Subsurface Profiles indicates suitable Soil formation for foundations.

e Chemical contents of Water are within the safe limits for construction

purpose.

137.8 RECOMMENDATIONS

(i) Type of foundation

Open and raft foundation

(i) Depth of foundation
below GL

Below 6.00 m from EGL

Note- The above recommendations are based on the field and laboratory tests
conducted on the soil, and our experience in this regard. If the actual subsoil
conditions during excavation for the foundation differ from the observations
reported here, the design experts/consultants should be referred for suggestion,
further investigations. However, the Depth and Type of foundation is to be
decided by the structure designer depending upon the type of loading/structure

and site conditions.
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ANNEXURE-II

Consulting Engineers Group Ltd., Jaipur Geotechnical Report
BORELOG OF BH—1 AT EXISTING KM—259/11—13 FOR ALIGNMENT,
ON KESARI TO SANEHWAL, LUDHIANA
Depth (m N-Values RL-P69.431
0.00 =
1,00 — 4 %
3.00 — UDS
4.30 6 =
6.00 — UDS
7.90 — 9 2
10.50 41— 13 LS
12.00 18 18
LEGEND
SYMBOL | DESCRIPIION
24w -l] | SITY SAND
5 = CLAYEY SILT WITH
4 e SAND
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ANNEXURE - lll

Calculation of SBC for shallow foundations as per IS : 6403 - 1981
INPUT DATA

Ch 259 11-13 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3 Square

4  Circular
Angle of internal [riction (0 °) 27.50
Cohesion (c in /m2) 0.00
Void ratio (e) 0.73
Direction of load with vertical (°) 0.00
Density of surcharge (t/m°) 1.70
Density of foundation soil (t/m®) 1.83
Depth of water table(m) 0.00
Factor of safety 3.00

S.no. Depth (m) Width (m) Length (m)
1 1.50 3.00 8.00
2 3.00 3.00 8.00

SHEAR FAILURE CRITERIA
Assumptions and formula used in calculation as per 1S:6403-1981 are given below -

The ultimate net bearing capacity in case of general shear failure is given by
Qg =C NS dc i + q(Ng-1) 540giq + (1/2) B YN, s, d,i, W'

The ultimate net bearing capacity in case of local shear failure is given by
Qg = (2/3) c N': 5. d:ic + q (N'q-1) 54dqiq + (1/2) B YN';s,d,i, W'

Where,
d, = 1+ 0.2 (D/B)*SQRT(N,)
dy=d,=1for ¢ <10°
dy=d,=1+0.1 (D/B)*SQRT(N,) for 6 >10°
N, = tan®(m/4 +6/2)
o' for local shear failure = tan™" { 0.67 tan¢ )
OUTPUT

The computer aided results for shear failure criteria are tabulated below. The results are
interpolated values of bearing capacity obtained from general and local shear failure
criteria.

C CONSULTING
E Engineers Group Ltd.
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Bearing capacity factors :

ANNEXURE - lll

o 27.50 Iy 19.23
N, 25.43 N, 14.24
N, 14.53 N, 6.02
N, 16.64 N', 4.97
Shape factors :
S.no.  Width(m) Length (m) 8, S, S,
1 3.00 8.00 1.08 1.08 0.85
2 3.00 8.00 1.08 1.08 0.85
Depth factors :
S.no. Depth(m) Width(m) dc dg d,
1 1.50 3.00 1.16 1.08 1.08
2 3.00 3.00 1.33 1.16 1.16
Inclination factors :
o= (1-a/90) 2 ig= (1-0t/ 90) 2 = (1-o/¢)°
1.00 1.00 1.00
Water table factor :
S.no.  Depth{m) Width(m) Z,/B W'
1 1.50 3.00 -0.50 0.50
2 3.00 3.00 -1.00 0.50

Safe Bearing Capacity

S.no.  Depth(m) Width(m)  Length (m) [SBC in (tYm%)
General sheal Local shear | Actual
1 1.50 3.00 8.00 20.39 7.06 8.39
2 3.00 3.00 8.00 36.34 12.94 15.28

- 1323
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ANNEXURE - Il

Calculation of SBC for shallow foundations as per IS : 6403 - 1981

INPUT DATA
Ch 259 11-13 BH-1

Type of footing

1 Continuous Strip

2  Rectangular - Rectangular 2

3 Square

4 Circular
Angle of internal friction (¢ °) 17.00
Cohesion (¢ in t/m2) 1.80
Void ratio (e) 0.74
Direction of load with vertical (°) 0.00
Density of surcharge (t/m”) 1.70
Density of foundation sail (¢/m?) 1.80
Depth of water table(m) 1.50
Factor of safety 3.00

S.no. Depth (m) Width (m) Length (m)
1 4.50 3.00 8.00
2 6.00 3.00 8.00

SHEAR FAILURE CRITERIA
Assumptions and formula used in calculation as per 1S:6403-1981 are given below -

The ultimate net bearing capacity in case of general shear failure is given by
Gy =C NS deic + g (Ng-1) 8,00q + (1/2) B YN, s,d, i, W'

The ultimate net bearing capacity in case of local shear failure is given by

G =(2/3) ¢ N'. s d.ic + q (N'g-1) 54 dgiq + (1/2) B y Ny s, d, i, W'
Where,

d. = 1+ 0.2 (D/B)*SQRT(N,)

dy=d,=1for ¢ <10°

dy=d,=1+0.1 (DyB)*SQRT(N,) for¢>10°

N, = tan®(n/4 +¢/2)

o' for local shear failure = tan™ ( 0.67 tan¢ )

OUTPUT

The computer aided results for shear failure criteria are tabulated below. The results are
interpolated values of bearing capacity obtained from general and local shear failure
criteria,

- 1
" izzﬁ CONSULTING
f 3 Englneers Group Ltd,




Bearing capacity factors :

ANNEXURE - Il

¢ 17.00 o' 11.58
N, 12.52 N'. 9.18
Ny 4.92 Ny 2.93
N, 3.75 N', 1.67
Shape factors :
S.no.  Width(m) Length (m) S, S4 S,
1 3.00 8.00 1.08 1.08 0.85
2 3.00 8.00 1.08 1.08 0.85
Depth factors :
S.no.  Depth(m)  Width(m) dc dg d,
1 4.50 3.00 1.41 1.20 1.20
2 6.00 3.00 1.54 1.27 1.27
Inclination factors :
i = (1-a/ 90) ig=(1-0./90) ? i,=(1-a/0)°
1.00 1.00 1.00
Water table factor :
S.no.  Depth(m) Width(m) Z,/B W'
1 4.50 3.00 -1.00 0.50
2 6.00 3.00 -1.50 0.50
Safe Bearing Capacity
S.no.  Depth(m)  Width(m)  Length (m) [SBC in (ym?)
General shea{ Local shear Actual
1 4.50 3.00 8.00 21.70 10.57 11.12
2 6.00 3.00 8.00 23.37 11.38 11.98
& ek i «
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Settlement Calculation As per IS 8009 (Part 1) for cohesionless soil

ANNEXURE - IV

|IBH No.1
Footing Depth (m) 1.50
SBC (t/m2) 5.00
Average N value 7

Settlement for 10 t/m2 (mm) | 100.00
Settlement (mm) for SBC 50.00

Depth Correction 0.91

Rigidity Factor 0.80

Corrected Settlement (mm) 364

Alignment at 259/11-13

BH No.1
Depth of foundation

Length of footing (L)
Width of footing (B)

Initial effective stress at mid of layer
Concentrated load P
Incerase in pressure at mid of layer

Compression Index
Thickness of clay layer
Initial Void ratio

Settlement of clay layer

Depth Factor Calculation

Settlement Calculation As per IS 8009 (Part 1) for cohessive soil

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement

= 15 m
= 80 m
= 30 m
= 945 t/m’
= 500 t/m’
= P X I B
= 0.22

11 ¢/ m’
= 0.13
= 15 m
= 0.73

1.1164

Ce Po + AP
" 1l+eo H log 10 Po
= 0.00539 m
= 5.39019 mm

Alignment at 259/11-13

D/(LB)A® = 031
D = Depth of Foundation
L/B = 267
Depth Factor = 091
Total Settlement of Rigid foundation
_— ‘ Total Settlement at the centre of Flexible foundation
Rigidity Factor =
= 0.8
Pore Pr. Coprrection =N.A.
Corrected Total Settlement = SxDFxRF.
Sf2 = 39 mm
Total Settlement = 40 mm
™ N
: s - 14¢
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Settlement Calculation As per IS 8009 (Part 1) for cohesionless soil

ANNEXURE - IV

BH No.1
Footing Depth (m) 3.00
SBC (t/m2) 5.00
Average N value 7

Settlement for 10 /m2 (mm) | 100.00
Settlement (mm) for SBC 50.00

Depth Correction 0.83

Rigidity Factor 0.80

Corrected Settlement (mm) | 33.2

Alignment at 259/11-13

Settlement Calculation As per IS 8009 (Part 1) for cohessive soil ~ Alignment at 259/11-13
BH No.1
Depth of foundation = 30 m
Length of footing (L) = 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer Po = 111 ¢m’
Concentrated load P = 500 t/m’
Incerase in pressure at mid of layer AP = Pxly
I'p= 022
AP = 11 t/m’
Compression Index Cc 0.13
Thickness of clay layer H = 3 m
Initial Void ratio €, = 073
+
ks 1.0991
Po
Cc Po + AP
Settlement of clay layer 5 i ro— H log 1o =
5 = 0.00925 m
= 925108 mm
Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Factor Calculation
D/(LB)""® = 0.61
D = Depth of Foundation
L/B = 267
Depth Factor = 083
Total Settlement of Rigid foundation
g Total Settlement at the centre of Flexible foundation
Rigidity Factor =
= 0.8
Pore Pr. Coprrection = N.A.
Corrected Total Settlement = S xDFxRFE
S, = 61 mm
Total Settlement = 39.3 mm
- CONSULTING
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ANNEXURE ~ IV

Settlement Calculation As per IS 8009 (Part 1) Alignment at 259/11-13
BH No.1
Depth of foundation = 45 m
Length of footing (L) = 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer ~ Po = 1215 t/m’
Concentrated load P = 1100 t/m’
Incerase in pressure at mid of layer AP = Pxly
I'g= 022
AP = 24 t/m°
Compression Index Cc = 013
Thickness of clay layer H = 45 m
Initial Void ratio e, = 073
Po+A
—F - 119918
Po
Cc Po + AP
Settlement of clay layer 5 =l H log 1o o |
5 = (0.02667 m
= 26,6744 mm
Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Factor Calculation
D/(LB)A® = 092
D = Depth of Foundation
L/B = 267
Depth Factor = 074
Total Settlement of Rigid foundation
s Total Settlement at the centre of Flexible foundation
Rigidity Factor B
= 0.8
Pore Pr. Correction = N.A.
Corrected Total Settlement = S xD.FxRF.
Se = 158 mm
) - 1 CONSULTING
; - -“L 2 2 Engineers Group Ltd.

[
(LT



ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

BH No.1

Depth of foundation
Length of footing (L)
Width of footing (B)

Initial effective stress at mid of lay Po
Concentrated load P
Incerase in pressure at mid of laye AP

Ip=
AP =
Compression Index Ce =
Thickness of clay layer H =
Initial Void ratio e, =
Po + Ap
Po
Settlement of clay layer 5¢
5¢

]

6.0
8.0
3.0

15.26

11.50
Pxlg

0.22

25
0.13
45
0.73

117

Cce
1+ eo

0.023
2252

B2 B

t/m
t/m

t/m

H

m

mm

Alignment at 259/11-13

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement

Depth Factor Calculation

0.82

2.67

0.68

Total Settlement of Rigid foundation

log 14

Po + AP
Po

Total Settlement at the centre of Flexible foundation

(LB)"**/D
D = Depth of Foundation
L/B
Depth Factor
Rigidity Factor =

= 0.8
Pore Pr. Correction = N.A.
Corrected Total Settlement

S xDFxRF.

12.3

mm

E e
Fre iiriea

CONSULTING
Englneers Group Ltd.




ffffff - e e W w w e n ww ww W DY e w Y PP WO PRPO D

g B . b
L Ay ¥



Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 258/15-17

CHAPTER ~-138

"Alignment",

Location - Existing Km. - 258/15-17
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Geo-technical Investigation

Ludhiana-Ambala Section (DFCCIL)

Alignment No. 258/15-17

138.1 LOCATION OF STRUCTURE:
Alignment at existing km 258/15-17

138.2 BOREHOLE DESCRIPTIONS:
(a) Location of Structure, Boreholes with RL shown in FIGURE-1.

(b) Subsurface Characteristic of Soil/Rock shown in ANNEXURE-I.

(c) Borelogs and sub soil profile shown in ANNEXURE-II.

(d) Calculations of Safe Bearing Capacities in ANNEXURE-III
(e) Calculations of Probable Settlement in ANNEXURE-IV.

(f) Depth of water Table 06.00m below EGL
Subsurface profile at the site

BOREHOLE Depth Type of Soil/Rock Soil/Rock
No. (m) Characteristics
0.00 to 3.00 Silty Sand Loose
3.00 to 4.50 Clayey Silt with Sand Loose
BH-1 4.50 to 6.00 Clayey Silt with Sand Medium Dense
6.00 to 7.50 Silty Sand Medium Dense
7.50 to 12.00 Clayey Silt with Sand Medium Dense
138.3 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH |Carbonate |Chlorides| Sulphate | Nitrate |Salinity
(m) Y% % % Y%
BH-1 3.00 8.60 NIL 0.0015 NIL 0.0011 0.088
6.00 8.50 0.002 0.0014 NIL 0.0012 0.042
1384 DIFFERENTIAL FREE SWELL INDEX (DFS)
Bore Hole No. Depth (m) DFS Index in %
3.00 17.00
B 6.00 NIL

138.5 CHEMICAL ANALYSIS OF ENCOUNTERED WATER FROM BORE HOLE

pH |Chlorides|Sulphate|Organic|Inorganic| Acidity |Alkalinityy Total |Conducti
Chemical| Value| mg/lit mg/lit | Matter | Matter (ml) (ml) Disso. vity
Properties mg/lit | mg/lit Solids | (uS/cm)
(ppm)
Test 7.3 126 152 179 810 0.1 24 990 633
Result
Requirement| Not | 2000 for 400 200 3000 | 5mlof | 25 mlof - -
asperl5:456| less | CCand 0.02 0.02
/ Moarth's | then | 500 for normal | normal
6.0 RCC NaoH | H;504
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 258/15-17
138.6 NET ALLOWABLE BEARING PRESSURE

Borehole No. Depth from EGL (m) Net Allowable Bearing
Pressure (t/m?)
1.50 06.00
3.00 09.50
BH-1
4.50 10.00
6.00 10.00

138.7 CONCLUSIONS

e Subsurface Profiles indicates suitable Soil formation for foundations.

e Chemical contents of Water are within the safe limits for construction

purpose.

138.8 RECOMMENDATIONS

(i) Type of foundation Open foundation
(i) Depth of foundation Below 6.00m from EGL
below GL

Note- The above recommendations are based on the field and laboratory tests
conducted on the soil, and our experience in this regard. If the actual subsoil
conditions during excavation for the foundation differ from the observations
reported here, the design experts/consultants should be referred for suggestion,
further investigations. However, the Depth and Type of foundation is to be
decided by the structure designer depending upon the type of loading/structure
and site conditions.
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ANNEXURE-II

Consulting Engineers Group Ltd., Jaipur Geotechnical Report

BORELOG OF BH—1 AT EXISTING KM—258/15—17 FOR ALIGNMENT,
ON KESARI TO SANEHWAL, LUDHIANA

Depth (m N-Values

RL-269.721
OIOU t “'.. -'.'.'o -
\
1.50 ,‘_ -
3.00 5 UDS
4.50 : =—10 10
6.00 UDS
7.50 _ 13 13
10,50 : 17 L
12.00 :__:.'—.'_'.—.:h;:: 50 ce
LEGEND
SYMBOL DESCRIPTION
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ANNEXURE - lll

Calculation of SBC for shallow foundations as per IS : 6403 - 1981
INPUT DATA

Ch 258 15-17 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3  Square

4 Circular
Angle of internal friction {¢ °) 27.00
Cohesion (c in t/m2) 0.00
Void ratio (e) 0.70
Direction of load with vertical (%) 0.00
Density of surcharge (t/m% 1.70
Density of foundation soil (tm®) 1.80
Depth of water table(m) 0.00
Factor of safety 3.00

S.no. Depth (m) Width (m) Length {m)
1 1.50 3.00 8.00

SHEAR FAILURE CRITERIA
Assumptions and formula used in calculation as per 1S:6403-1981 are given below -

The ultimate net bearing capacity in case of general shear failure is given by
Qo= C Nescdeic + G (Ne-1) 5qdqig + (1/2) By Nys,d,i, W'

The ultimate net bearing capacity in case of local shear failure is given by
qdq¢=(23) c N’ S¢d:ic + 0 {N'q'” Sqdq iq +(1/2) B 'YN,YSYdyin‘

Where,
d; = 1+ 0.2 (DYB)*SQRT(N,)
d,=d,=1for$<10°
d,=d,=1+0.1 (D/B)*SQRT(N,} for ¢ >10°
N, = tan”(n/4 +¢/2)
¢ for local shear failure = tan™ ( 0.67 tano )
OUTPUT

The computer aided resulls for shear failure criteria are tabulated below. The results are
interpolated values of bearing capacity obtained from general and local shear failure
criteria.

CONSULTING
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Bearing capacity factors :

ANNEXURE - lll

o 27.00 o' 18.85
Ne 24.49 N'. 13.94
N, 13.76 N’y 5.83
N, 15.49 N, 4.76
Shape factors :
S.no.  Width(m) Length (m) S, S, s,
1 3.00 8.00 1.08 1.08 0.85
Depth factors :
S.no.  Depth{im)  Width(m) dc d, d,
1 1.50 3.00 1.16 1.08 1.08
Inclination factors :
3 2 x 2 . 2
i. = (1-a/ 90) iq = {1-0t/ 90) i,=(1-ct/ ¢)
1.00 1.00 1.00
Water table factor :
S.no.  Depth(m) Width(m) Z,/B w'
1 1.50 3.00 -0.50 0.50
Safe Bearing Capacity
S.no.  Depth(m) Width(m)  Length (m) @C in (tlmz)
General sheal Local shear | Actual
1 1.50 3.00 8.00 19.01 6.75 9.81
VoG . r
o
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ANNEXURE - lll

Calculation of SBC for shallow foundations as per IS : 6403 - 1981

INPUT DATA
Ch 258 15-17 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3  Square

4  Circular
Angle of internal friction (¢ °) 15.00
Cohesion (c in tY/m2) 1.60
Void ratio (e) 0.70
Direction of load with vertical (°) 0.00
Density of surcharge (t/m°) 1.70
Density of foundation soil (t/m®) 1.80
Depth of water table(m) 0.00
Factor of safety 3.00

S.no. Depth {m) Width (m) Length (m)

1 3.00 3.00 8.00

2 4.50 3.00 8.00
SHEAR FAILURE CRITERIA

Assumptions and formula used in calculation as per 1S:6403-1981 are given below -

The ultimate net bearing capacity in case of general shear failure is given by
Qg =€ NS dele + q (Ny1) 8q0qiq + (1/2) B YN, s, d,i, W'

The ultimate net bearing capacity in case of local shear failure is given by

qa=(2/3) c Ngs.de i + q (N'g-1) sqd,iq + (1/2) B YN s, d,i, W'
Where,

d. = 1+ 0.2 (D/B)*SQRT(N,)

d,=d,=1"lor¢<10°

dy=d, =1+ 0.1 (D4B)*SQRT(N,) foro >10°

N, = tan®(n/4 +¢/2)

o' for local shear failure = tan™ ( 0.67 tano )

OUTPUT

The computer aided results for shear failure criteria are tabulated below. The results are
interpolated values of bearing capacity obtained from general and local shear failure
criteria.
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ANNEXURE - lll

Bearing capacity factors :

¢ 15.00 o 10.18
N¢ 10.98 N’ B8.44
N, 3.94 N 252
N, 2.65 N, 1.27
Shape factors :
S.no.  Width(m) Length (m) S. Sq S,
1 3.00 8.00 1.08 1.08 0.85
2 3.00 8.00 1.08 1.08 0.85
Depth factors :
S.no.  Depth(m)  Width(m) dc dg d,
1 3.00 3.00 1.26 1.13 1.13
2 4.50 3.00 1.39 1.20 1.20
Inclination factors :
o= (1-a/80) 2 iy = (1-0t/ 90) i,=(1-0/0)*
1.00 1.00 1.00
Water table factor :
S.no.  Depthim)  Width(m) Z,/B w'
1 3.00 3.00 -1.00 0.50
2 4.50 3.00 -1.50 0.50

Safe Bearing Capacity

Sno. Depth(m) ~ Width(m)  Length (m) [SBC in (tm?)

General sheal Local shear Actual
1 3.00 3.00 8.00 15.15 7.76 9.61
2 4.50 3.00 8.00 16.39 8.40 10.39
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ANNEXURE - lll

Calculation of SBC for shallow foundations as per IS : 6403 - 1981
INPUT DATA

Ch 258 15-17 BH-1

Type of footing

1 Continuous Strip

2  Rectangular Rectangular 2

3 Square

4  Circular
Angle of internal friction (¢ °) 27.00
Cohesion (c in tY/m2) 0.00
Void ratio (e) 0.68
Direction of load with vertical (°) 0.00
Density of surcharge (¢/m®) 1.70
Density of foundation soil (/m®) 1.90
Depth of water table(m) 1.50
Factor of safety 3.00

S.no. Depth (m) Width (m) Length (m)
1 6.00 3.00 8.00

SHEAR FAILURE CRITERIA
Assumptions and formula used in calculation as per 1S:6403-1981 are given below -

The ultimate net bearing capacity in case of general shear failure is given by
Qg =C Nes.dcic + Q (Ng-1) sqdgiq + (1/2) B yNys,d,i, W'

The ultimate net bearing capacity in case of local shear failure is given by

Qy=(2/3) c N'cs.dcic + q (N'g1) 5qdqiq + (1/2) B y N s,d, i, W'
Where,

d, = 1+ 0.2 (DyB)*SQRT(N,)

dy=d, =1 for¢ <10°

d,=d, =1+ 0.1 (D/B)*SQRT(N,) for ¢ >10°

N, = tan®(n/4 +0/2)

¢' for local shear failure = tan™ ( 0.67 tand )

ouTPUT

The computer aided results for shear failure criteria are tabulated below. The results are
interpolated values of bearing capacity obtained from general and local shear failure
criteria.

b
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ANNEXURE - Hll

Bearing capacity factors :

o 27.00 o' 18.85
N 24,49 N', 13.94
Ng 13.76 N'y 5.83
N, 15.49 N, 4.76
Shape factors :
S.no.  Width(m)  Length {m) S, S, s,
1 3.00 8.00 1.08 1.08 0.85
Depth factors :
S.no.  Depthim)  Width(m) de d, d,
1 6.00 3.00 1.65 1.33 1.33
Inclination factors :
i = (1-0/90) 2 iq = (1-a/ 90) ® i=(1-a/e)?
1.00 1.00 1.00
Water table factor :
S.no.  Depth{m)  Width(m) Z,/B w’
1 6.00 3.00 1.50 0.50
Safe Bearing Capacity
S.no.  Depth(m) ~ Width(m) Length (m) [SBC in (Ym?)
General sheai Local shear Actual
1 6.00 3.00 8.00 39.21 14.27 23.00
H 33 :f.‘ G sy i @ Engln'::;rsusl;n.ru;: :@G
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1) for cohesionless soil Alignment at 258/15-17
BH No.1

Footing Depth (m) 1.50
SBC (t/m2) 6.00
Average N value 10

Settlement for 10 t/m2 (mm) | 36.00
Settlement (mm) for SBC | 21.60
Depth Correction 0.91
Rigidity Factor 0.80

Corrected Settlement (mm) | 15.72

Settlement Calculation As per IS 8009 (Part 1) Alignment at 258/15-17
BH No. 1
Depth of foundation = 15 m
Length of footing (L) = 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer Po = 81 tm
Concentrated load P = 600 t/m’
Incerase in pressure at mid of layer AP = Pxly
I B = 022
AP = 13 t/m’
Compression Index Ce = 012
Thickness of clay layer H = 3 m
Initial Void ratio € = (.68
o+
Lo - 11629
Po
Cc Po + AP
Settlement of clay layer 5¢ S e— H log 10 B
5¢ = 0.01405 m
= 14.0498 mm

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Factor Calculation

D/(LB)A™ = 031
D = Depth of Foundation
L/B = 267
Depth Factor = 091
Total Settlement of Rigid foundation
s Total Settlement at the centre of Flexible foundation
Rigidity Factor =
= . 08
Pore Pr. Correction = 0.85

Corrected Total Settlement

S¢x D.F.x R.FE.x pore pr. Corr.
8.7 mm

e
(]
1]

Total Settlement = 24.4 mm

5
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ANNEXURE - 1V

Settlement Calculation As per IS 8009 (Part 1) Alignment at 258/15-17
BH No.1
Depth of foundation = 30 m
Length of footing (L) = 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer Po = 8325 t/m’
Concentrated load P = 950 t/m’
Incerase in pressure at mid of layer AP = Pxlg
Ip= 022
AP = 21 t/m
Compression Index Ce = 012
Thickness of clay layer H = 3 m
Initial Void ratio €, = (.68
Torop - 125105
Po
I Po + AP
Settlement of clay layer St " Treg  H loguw o |
S = 0.02084 m
= 20.8446 mm

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Factor Calculation

D/(@LB* = 0.61
D = Depth of Foundation

L/B = 267
Depth Factor = 083
Total Settlement of Rigid foundation
e Total Settlement at the centre of Flexible foundation
Rigidity Factor = =
= 0.8
Pore Pr. Correction = 0.85
Corrected Total Settlement = 5;x D.F.x R.F.x pore pr. Corr.
St = 11.8 mm
Settlement Calculation As per IS 8009 (Part 1) for cohesionless soil
Footing Depth (m) 3.00
Effective Pressure (t/m2) 1.90
Average N value 10
Settlement for 10 t/m2 (mm) | 36.00
Settlement (mm) for SBC 6.84
Depth Correction 0.83
Regidity Factor 0.80
Corrected Settlement (mm) 4.5
ITotal corrected Settlement | 16.3|mm I

4
L
[ 1
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

BH No.1
Depth of foundation = 45 m
Length of footing (L) = 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer ~ Po = 1215 t/m’
Concentrated load P = 1000 t/m’
Incerase in pressure at mid of layer AP = Pxlg
! B~ 0.22
AP = 22 ¢m
Compression Index Cc = 0114
Thickness of clay layer H = 45 m
Initial Void ratio €, = 0.68
Po*2p . 11s107
Po
Settlement of clay layer S - H log 1
1+ eo
5¢ = 0.02207 m
= 22.0699 mm

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Factor Calculation

D/(LB)A" = 092
D = Depth of Foundation
L/B = 267

Depth Factor = 074

Total Settlement of Rigid foundation

Po + AP

Total Settlement at the centre of Flexible foundation

Alignment at 258/15-17

Rigidity Factor &
= 0.8
Pore Pr. Correction = N.A.
Corrected Total Settlement = SxDFxRF.
Sgy = 131 mm
- 4 &) ol
- 1244

il
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1) Alignment at 258/15-17
BH No. 1
Depth of foundation = 60 m
Length of footing (L) = 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer Po = 1249 t/m’
Concentrated load P = 10.00 t/ m?
Incerase in pressure at mid of layer AP = Pxlg
Ig= 022
AP = 22 tm’
Compression Index Cc = (.114
Thickness of clay layer H = 3 m
Initial Void ratio e, = 0.65
Po+ Ap
= 1.18
Settlement of clay layer S¢ - H logy
1+eo
S; = 0015 m
= 1461 mm

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Factor Calculation

o+ ap|

(LB)~®/D = 0.82
D = Depth of Foundation
L/B = 267
Depth Factor = 068
Total Settlement of Rigid foundation
N Total Settlement at the centre of Flexible foundation
Rigidity Factor =
= 0.8
Pore Pr. Correction = N.A.
Corrected Total Settlement = S5;xDFxRF.
S = 79 mm
Settlement Calculation As per IS 8009 (Part 1) for cohesionless soil
Footing Depth (m) 3.00
Effective Pressure (f/m2) 10.00
Average N value 12
Settlement for 10 t/m2 (mm) | 25.00
Settlement (mm) for SBC 25.00
Depth Correction 0.83
Regidity Factor 0.80
Corrected Settlement (mm) | 16.6
lTotal corrected Settlement | : 25|mm I

5wl ) CONSULTING
5 F @ Englneers Group Lid.




iiiiiiiii 1I|.‘I...\al_.(‘l\(“‘(((‘(‘(‘(‘tt‘t(‘ﬂ‘.‘g

s



Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 255/05-07
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CHAPTER - 139

"Alignment",

Location - Existing Km. - 255/05-07
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 255/05-07

139.1 LOCATION OF STRUCTURE:
Alignment at existing km 255/05-07

139.2 BOREHOLE DESCRIPTIONS:
(a) Location of Structure, Boreholes with RL shown in FIGURE-1.

(b) Subsurface Characteristic of Soil/Rock shown in ANNEXURE-I.
(c) Borelogs and sub soil profile shown in ANNEXURE-II.

(d) Calculations of Safe Bearing Capacities in ANNEXURE-III.

(e) Calculations of Probable Settlement in ANNEXURE-IV.

(f) Depth of water Table 07.00m below EGL

Subsurface profile at the site

BOREHOLE Depth Type of Soil/Rock Soil/Rock
No. (m) Characteristics
‘ 0.00 to 4.50 Clayey Silt with Sand Loose
BHL1 4.50 to 10.50 Clayey Silt with Sand Medium Dense
10.50 to 12.00 Silty Sand Medium Dense
Below 12.00 Clayey Silt with Sand Medium Dense
139.3 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH |Carbonate |Chlorides| Sulphate | Nitrate |Salinity
(m) Y% % % %
BHL-1 3.00 8.70 0.005 0.0031 NIL 0.0014 0.114
12.00 8.60 0.002 0.0033 NIL 0.0013 0.124

1394 DIFFERENTIAL FREE SWELL INDEX (DFS)

Bore Hole No. Depth (m) DFS Index in %
3.00 22.00
BH 6.00 15.00

139.5 CHEMICAL ANALYSIS OF ENCOUNTERED WATER FROM BORE HOLE

pH |Chlorides |Sulphate Organic|Inorganic| Acidity |Alkalinity] Total |Conducti
Chemical Value| mg/lit mg/flit | Matter | Matter {ml) (ml) Disso. vity
Properties mg/lit | mg/lit Solids | (pS/cm)
(ppm)
Test %2 136 132 181 835 0.2 2.6 1025 662
Result
Requirement) Not | 2000 for 400 200 3000 | 5mlof | 25 ml of - -
asperl5:456| less | CC and 0.02 0.02
/ Mostihts | then | 500 for normal | normal
6.0 RCC NaoH H,504
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 255/05-07
139.6 NET ALLOWABLE BEARING PRESSURE

Borehole No. Depth from EGL (m) Net Allowable Bearing
Pressure (t/m?)
1.50 08.00
BH-1 3.00 11.00
4.50 12.00
6.00 13.00

139.7 CONCLUSIONS

e Subsurface Profiles indicates suitable Soil formation for foundations.

o Chemical contents of Water are within the safe limits for construction

purpose.

139.8 RECOMMENDATIONS

(i) Type of foundation Open foundation
(i) Depth of foundation Below 4.50 m from EGL
below GL

Note- The above recommendations are based on the field and laboratory tests
conducted on the soil, and our experience in this regard. If the actual subsoil
conditions during excavation for the foundation differ from the observations
reported here, the design experts/consultants should be referred for suggestion,
further investigations. However, the Depth and Type of foundation is to be
decided by the structure designer depending upon the type of loading/structure
and site conditions.
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ANNEXURE-II

Consulting Engineers Group Ltd., Jaipur Geotechnical Report
BORELOG OF BH—1 AT EXISTING KM—255/5-7 FOR ALIGNMENT,
ON KESARI TO SANEHWAL, LUDHIANA
Depth (m) N-Values RL-270.927
S £ N
150 — 7 i
3.00 — UDS
450 114 =
6.00 — UDS
7.50 21 =
4
10,50 24 2
12,00 31 31
LEGEND
SYMBOL DESCRIPTION
CLAYEY SILT WITH
SAND
- SILTY SAND
L T =—

TH CONSULTING
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ANNEXURE - ll

Calculation of SBC for shallow foundations as per IS : 6403 - 1981

INPUT DATA
Ch 255 5-7 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3 Square

4 Circular
Angle of internal friction (¢ °} 13.00
Cohesion (¢ in t/m2) 2.10
Void ratio (e) 0.66
Direction of load with vertical (°) 0.00
Density of surcharge (t/m?) 1.70
Density of foundation soil {tm®) 1.80
Depth of water table(m) 1.50
Factor of safety 3.00

S.no. Depth (m) Width (m) Length (m)

1 1.50 3.00 8.00

2 3.00 3.00 8.00

3 4.50 3.00 8.00

4 6.00 3.00 8.00

SHEAR FAILURE CRITERIA
Assumptions and formula used in calculation as per 1S:6403-1981 are given below -

The ultimate net bearing capacity in case of general shear failure is given by
Qs =€ Nescdoie + q (Ng1) sqdgiq + (1/2) B y Ny s, d i, W'

The ultimate net bearing capacity in case of local shear failure is given by

ga=(2/3) c N'yscdeic + g (N'g1) s4dyiq + (1/2) B yN', s, d,i, W'
Where,

d; = 1+ 0.2 (DyB)*SQRT(N,)

dy=d,=1for ¢ <10°

dy=d,=1+0.1(D/B)*SQRT(N,) for ¢ >10°

N, = tan’(r/4 +6/2)

¢' for local shear failure = tan™ ( 0.67 tang )

OUTPUT

The computer aided results for shear failure criteria are tabulated below. The results are
interpolated values of bearing capacity obtained from general and local shear failure
criteria.

CONSULTING
Englneers Group Ltd,
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ANNEXURE - Il

Bearing capacity factors :

0 13.00 ¢ 8.79
N, 9.93 N’ 7.90
Ny 3.35 Ny 2.25
N, 2.08 N, 1,03

Shape factors :

S.no.  Width(m)  Length {(m) S S, S
1 3.00 8.00 1.08 1.08 0.85
2 3.00 8.00 1.08 1.08 0.85
3 3.00 8.00 1.08 1.08 0.85
4 3.00 8.00 1.08 1.08 0.85
Depth factors :
S.no.  Depth(m)  Width(m) dc dg d,
1 1.50 3.00 1.13 1.06 1.06
2 3.00 3.00 1.25 1.13 113
3 4.50 3.00 1.38 1.19 1.19
4 6.00 3.00 1.50 1.25 1.25
Inclination factors :
i= (1-0/90)° ig = (1-0./ 90) * i,=(1-a/¢)?
1.00 1.00 1.00
Water table factor :
S.no.  Depth(m)  Width(m) Z./B w’
1 1.50 3.00 0.00 0.50
2 3.00 3.00 -0.50 0.50
3 4.50 3.00 -1.00 0.50
4 6.00 3.00 -1.50 0.50
Safe Bearing Capacity
Sno. Depth(m)  Width(m) Length (m) [SBC in (ym?)
General sheai Local shear Actual
1 1.50 3.00 8.00 11.54 6.10 8.55
2 3.00 3.00 8.00 15.08 7.98 11.18
3 4.50 3.00 8.00 16.34 8.65 12.11
4 6.00 3.00 8.00 17.60 9.32 13.04

CONSULTING
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

BH No.1
Depth of foundation
Length of footing (L)
Width of footing (B)
Initial effective stress at mid of layer Po
Concentrated load P
Incerase in pressure at mid of layer AP
Ig=
AP
Compression Index Ce
Thickness of clay layer H
Initial Void ratio €,
Po + Ap
Po
Settlement of clay layer 5
S

15 m
80 m
30 m
713 t/m’
800 t/m’
P XI B
0.22
18 t/m’
0.12
45 m
0.66
= 1.24702
Ce Po + AP
ey H log 10 —
0.03119 m
31.1875 mm

Alignment at 255/ 5-7

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement

Depth Factor Calculation

D = Depth of Foundation

Depth Factor

Rigidity Factor

Pore Pr. Correction
Corrected Total Settlement

D/ (LB) A5

L/B

0.31

2.67

091

Total Settlement of Rigid foundation

Total Settlement at the centre of Flexible foundation

0.8

N.A,

Se

1

S¢xD.FxRF.
22,7 mm

CONSULTING
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

Alignment at 255/5-7

BH No.1
Depth of foundation = 30 m
Length of footing (L) 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer Po = 998 t/m’
Concentrated load P = 11.00 t/m’
Incerase in pressure at mid of layer AP = Pxlgy
I'g= 022
AP = 24 tmf
Compression Index Cc = 012
Thickness of clay layer H = 45 m
Initial Void ratio e, = 066
+
POrAE - 104061
Po
Cc Po + AP
Settlement of clay layer S = Tres B 10810 —F—
St = 0.03069 m
= 30.6868 mm
Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Factor Calculation
D/(LB)A*® = 061
D = Depth of Foundation
L/B = 267
Depth Factor = 083
Total Settlement of Rigid foundation
;s Total Settlement at the centre of Flexible foundation
Rigidity Factor =
= 0.8
Pore Pr. Correction =N.A
Corrected Total Settlement = S xDFxRF
Se = 204 mm
CONSUL

TING

Englneers Group Ltd.
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

BH No.1
Depth of foundation = 45 m
Length of footing (L) = 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer ~ Po = 12825 t/m’
Concentrated load P = 1200 t/m’
Incerase in pressure at mid of layer AP = Pxlgp
Ig= 022
AP = 26 t/m’
Compression Index Cc = 012
Thickness of clay layer H = 45 m
Initial Void ratio e, = (.66
Porlp - 120585
Po
Settlement of clay layer S¢ = . H log 10
1+ eo
S = 0.02644 m
= 264446 mm

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Factor Calculation

Po + AP

D/(LB)A® = 0.92
D = Depth of Foundation
L/B = 267
Depth Factor = 074
Total Settlement of Rigid foundation
c Total Settlement at the centre of Flexible foundation
Rigidity Factor =

= 0.8
Pore Pr. Correction = N.A.
Corrected Total Settlement

S5ixD.FxRE.
157 mm

s
»
I

Alignment at 255/ 5-7

Po

1200
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

BH No.1
Depth of foundation

Length of footing (L)
Width of footing (B)

Initial effective stress at mid of layer Po
Concentrated load P
Incerase in pressure at mid of layer AP

I B =
AP
Compression Index Cc
Thickness of clay layer H
Initial Void ratio e,
Po+ Ap
Po
Settlement of clay layer S¢
5

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement

Depth Factor Calculation

I

Alignment at 255/5-7

6.0 m
8.0 m
3.0 m
1568 t/m’
13.00  t/m’
PxI B
0.22
29 t/m’
0.12
45 m
0.66
1.18
Cec Po + AP
1+ eo B log 10 Po
0.02368 m
23.68 mm

LB**/D = 0.82
D = Depth of Foundation
L/B 267
Depth Factor 0.68
Total Settlement of Rigid foundation
Rigidity Factor _ Total Settlement at the centre of Flexible foundation

= (.8
Pore Pr. Correction = N.A.
Corrected Total Settlement

S xDFxRF.
12.9 mm
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 255/05-07

139.1 LOCATION OF STRUCTURE:
Alignment at existing km 255/05-07

139.2 BOREHOLE DESCRIPTIONS:
(a) Location of Structure, Boreholes with RL shown in FIGURE-1.

(b) Subsurface Characteristic of Soil/Rock shown in ANNEXURE-I.
(c) Borelogs and sub soil profile shown in ANNEXURE-II.
(d) Calculations of Safe Bearing Capacities in ANNEXURE-III.
(e) Calculations of Probable Settlement in ANNEXURE-IV.
(f) Depth of water Table 07.00m below EGL
Subsurface profile at the site

BOREHOLE Depth Type of Soil/Rock Soil/Rock
No. (m) Characteristics
0.00 to 4.50 Clayey Silt with Sand Loose
BHL-1 4.50 to 10.50 Clayey Silt with Sand Medium Dense
10.50 to 12.00 Silty Sand Medium Dense
Below 12.00 Clayey Silt with Sand Medium Dense
139.3 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH |Carbonate |Chlorides| Sulphate | Nitrate |Salinity
(m) % % % %
BHL-1 3.00 8.70 0.005 0.0031 NIL 0.0014 0.114
12.00 8.60 0.002 0.0033 NIL 0.0013 0.124

1394 DIFFERENTIAL FREE SWELL INDEX (DFS)

Bore Hole No. Depth (m) DFS Index in %
3.00 22.00
Bl 6.00 15.00

139.5 CHEMICAL ANALYSIS OF ENCOUNTERED WATER FROM BORE HOLE

pH |Chlorides| Sulphate|Organic|Inorganic| Acidity |Alkalinity] Total |Conducti
Chemical Value| mgy/lit mg/lit | Matter | Matter | (ml) (ml) Disso. vity
Properties mg/lit | mg/lit Solids | (pS/cm)
(ppm)
Test 7.2 136 132 181 835 :2 2.6 1025 662
Result
Requirernent; Not | 2000 for 400 200 3000 | 5mlof | 25 ml of - -
asperlS456| less | CCand 0.02 0.02
/ Mosrth's | then | 500 for normal | normal
6.0 RCC NaoH H,.S0,
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 255/05-07

139.6 NET ALLOWABLE BEARING PRESSURE

Borehole No. Depth from EGL (m) Net Allowable Bearing
Pressure (t/m?)
1.50 08.00
BH-1 3.00 11.00
4.50 12.00
6.00 - 13.00

139.7 CONCLUSIONS

e Subsurface Profiles indicates suitable Soil formation for foundations.

e Chemical contents of Water are within the safe limits for construction

purpose.

139.8 RECOMMENDATIONS

(i) Type of foundation Open foundation
(i) Depth of foundation Below 4.50 m from EGL
below GL

Note- The above recommendations are based on the field and laboratory tests
conducted on the soil, and our experience in this regard. If the actual subsoil
conditions during excavation for the foundation differ from the observations
reported here, the design experts/consultants should be referred for suggestion,
further investigations. However, the Depth and Type of foundation is to be
decided by the structure designer depending upon the type of loading/structure
and site conditions.
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ANNEXURE-II
Consulting Engineers Group Ltd., Jaipur Geotechnical Report

BORELOG OF BH—1 AT EXISTING KM—255/5—7 FOR ALIGNMENT,
ON KESARI TO SANEHWAL, LUDHIANA
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ANNEXURE - il

Calculation of SBC for shallow foundations as per IS : 6403 - 1981

INPUT DATA
Ch 255 5-7 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3 Square

4 Circular
Angle of internal friction (¢ *) 13.00
Cohesion (c in /m2) 210
Void ratio (e} 0.66
Direction of load with vertical (°) 0.00
Density of surcharge (t/m?) 1.70
Density of foundation soil {t/m®) 1.80
Depth of water table(m) 1.50
Factor of safety 3.00

S.no. Depth (m) Width (m) Length (m)

1 1.50 3.00 8.00

2 3.00 3.00 8.00

3 4.50 3.00 8.00

4 6.00 3.00 8.00

SHEAR FAILURE CRITERIA
Assumptions and formula used in calculation as per 1S:6403-1981 are given below -

The ultimate net bearing capacity in case of general shear failure is given by
Os=¢ Ny 5 0. i + q (N-1) 5,5 + (1/2) B yN,5,d,i, W'

The ultimate net bearing capacity in case of local shear failure is given by
Ga=(2/3) ¢ N'es.d, i, + g (N'g-1) sqdgiq + (1/2) B yNYys,d,i, W'

Where,
d; = 1+ 0.2 (DyB)*SQRT(N,)
dy=d,=1forp<10°
d,=d,=1+0.1(D/B)*SQRT(N,) for ¢ >10°
N, = tan’(m/4 +0/2)
¢' for local shear failure = tan™ ( 0.67 tano )
OUTPUT

The computer aided resulls for shear failure criteria are tabulated below. The results are
interpolated values of bearing capacity obtained from general and local shear failure
criteria.

% .. 31 - CONSUGLTING
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ANNEXURE - I

Bearing capacity factors :

¢ 13.00 ¢ 8.79
N 9.93 N'c 7.90
N, 3.35 N, 2.25
N, 2.08 N, 1.03
Shape factors :
S.no.  Width(m) Length (m) Se S, S,
1 3.00 8.00 1.08 1.08 0.85
2 3.00 8.00 1.08 1.08 0.85
3 3.00 8.00 1.08 1.08 0.85
4 3.00 B.00 1.08 1.08 0.85
Depth factors :
S.no.  Depth(m) Width(m) de dg d,
1 1.50 3.00 1.13 1.06 1.06
2 3.00 3.00 1.25 1.13 1.13
3 4.50 3.00 1.38 1.19 1.19
4 6.00 3.00 1.50 1.25 1.25
Inclination factors :
i = (1-ot/ 90) 2 i = (1-a/ 90) 2 iy=(1-af ) 2
1.00 1.00 1.00
Water table tactor :
S.no.  Depth(m)  Width{m) Z,/B W
1 1.50 3.00 0.00 0.50
2 3.00 3.00 -0.50 0.50
3 4.50 3.00 -1.00 0.50
4 6.00 3.00 -1.50 0.50
Safe Bearing Capacity
S.no.  Depth(m)  Width(m) Length (m) [SBC in (tm?)
General shea‘ Local shear Actual
1 1.50 3.00 8.00 11.54 6.10 8.55
2 3.00 3.00 8.00 15.08 7.98 11.18
3 4.50 3.00 8.00 16.34 8.65 12.11
4 6.00 3.00 8.00 17.60 9.32 13.04
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

Alignment at 255/5-7

BH No.1
Depth of foundation 15 m
Length of footing (L) = 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer Po = 713 t/m’
Concentrated load P = 800 ¢/ m’
Incerase in pressure at mid of layer AP = Pxlg
Igy= 022
AP = 18 t/m’
Compression Index Cc 0.12
Thickness of clay layer H = 45 m
Initial Void ratio € = 066
-132-:-%2-— = 1.24702
Po
Settlement of clay layer S e e H log 1
1+ eo
5¢ = 0.03119 m
= 31.1875 mm

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement

Depth Factor Calculation

D/(LBA = 031

D = Depth of Foundation

Po + AP

Po

CONSULTING

Engineers Group Ltd.

My i g, Ma oy

L/B = 267

Depth Factor = 091
Total Settlement of Rigid foundation
s Total Settlement at the centre of Flexible foundation
Rigidity Factor =
= 0.8

Pore Pr. Correction = N.A.
Corrected Total Settlement = S xDFxRF.

Se = 227 mm
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ANNEXURE -1V

Settlement Calculation As per IS 8009 (Part 1) Alignment at 255/ 5-7
BH No.1
Depth of foundation = 30 m
Length of footing (L) = 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer Po = 998 t/m’
Concentrated load P = 11.00 t/m?
Incerase in pressure at mid of layer AP = Pxlg
Ig= 022
AP = 24 t/m’
Compression Index Cc = 012
Thickness of clay layer H = 45 m
Initial Void ratio €, = 0.66
+
FO22P . j0m6
Po
Cc Po + AP
Settlement of clay layer 54 el o log 1o ~ Py |
Sy = 0.03069 m
= 30.6868 mm

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Factor Calculation

D/(LB"** = 061
D = Depth of Foundation
L/B = 267

Depth Factor = 083

Total Settlement of Rigid foundation
Total Settlement at the centre of Flexible foundation

Rigidity Factor =
= 0.8
Pore Pr. Correction = N.A.
Corrected Total Settlement = S5 xDFxRFE
Se = 204 mm

T 4 ‘ CONSULTING
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

BH No.1
Depth of foundation = 45 m
Length of footing (L) = 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer ~ Po = 12825 t/m’
Concentrated load P = 1200 t/m’
Incerase in pressure at mid of layer AP = Pxlyg
Ig= 022
AP = 26 t/m’
Compression Index Cc = 012
Thickness of clay layer H = 45 m
Initial Void ratio e, = 0.66
FO*AP 150585
Po
Settlement of clay layer S S H log 19
1+eo
5 = 0.02644 m
= 26.4446 mm

Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Factor Calculation

Po + AP

D/(LB)A™ = 092
D = Depth of Foundation
L/B = 267
Depth Factor = 074
Total Settlement of Rigid foundation
we Total Settlement at the centre of Flexible foundation
Rigidity Factor = =
= 0.8
Pore Pr. Correction = N.A.
Corrected Total Settlement = 5 xDFxRFE
S, = 157 mm

Alignment at 255/5-7

Po

CONSULTING
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1) Alignment at 255/ 5-7
BH No.1
Depth of foundation = 6.0 m
Length of footing (L) = 80 m
Width of footing (B) ‘ = 30 m
Initial effective stress at mid of layer Po = 1568 t/m’
Concentrated load P = 13.00 t/m’
Incerase in pressure at mid of layer AP = PxlIg
I BT 0.22
AP = 29  t/m’
Compression Index Ce = 0.12
Thickness of clay layer H = 45 m
Initial Void ratio e, = 0.66
Po+ Ap _
~To 18
Cc Po + AP
Settlement of clay layer S¢ = e A log 19 e
5 = 0.02368 m
= 2368 mm
Correction for Depth,Rigidity of foundation and Pore Pr. on total settlement
Depth Factor Calculation
LB*/D = 0.82
D = Depth of Foundation
L/B = 2.67
Depth Factor = 0.68
Total Settlement of Rigid foundation
el Total Settlement at the centre of Flexible foundation
Rigidity Factor =
=08
Pore Pr. Correction = N.A.
Corrected Total Settlement = Six D.FxRF.
S8, = 129 mm

CONSULTING
Englneers Group Ltd.
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