Geo-technical Investigation

Ludhiana-Ambala Section (DFCCIL)

Alignment No. 358/1

28.1

28.2

LOCATION OF STRUCTURE:
Alignment at existing km 358/1.

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-1V.

(fy Depth of water Table >16.00m below EGL.

Subsurface profile at the site

BOREHOLE Depth Type of Soil/Rock Soil/Rock
No. (m) Characteristics
0.00 to 1.50 Sandy Silt Loose
BH-1 1.50 to 3.00 Sandy Silt Medium Dense
3.00 to 12.00 Silty Sand Medium Dense
28.3 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH |Carbonate | Chlorides | Sulphate| Nitrate | Salinity
(m) % % % %
BH-1 3.00 8.50 0.008 0.0016 NIL 0.0009 0.031
284 DIFFERENTIAL FREE SWELL INDEX (DFS)
Bore Hole No. Depth (m) DFS Index in %
BH-1 3.00 NIL
285 NET ALLOWABLE BEARING PRESSURE
Borehole No. Depth from EGL (m) Net Allowable Bearing
Pressure (t/m?)
1.50 13.00
BH.A 3.00 18.00
4.50 18.50
6.00 19.50
28.6 CONCLUSIONS

e Subsurface Profiles indicates suitable Soil formation for foundations.
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Geo-technical Investigation

Ludhiana-Ambala Section (DFCCIL)

Alignment No. 358/1

28.7 RECOMMENDATIONS

(i) Type of foundation Open foundation
(i) Depth of foundation Below 3.00m 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(LHS) AT EXISTING KM—358/1 FOR ALIGNMENT
ON KESARI TO SANEHWAL, LUDHIANA
Depth (m> N-Values RL-256.013
208 =7 NIEZ Y
1
1.30 €
3.00
7
6.00 :
9.00 2
12.00 9
LEGEND
- 99 A SYMBOL. DESCRIPTION
- éZii "'smrsn:r

; CONSULTING
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ANNEXURE - Il

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

INPUT DATA
Alignment at Ch 358/1 BH-1

Type of footing

i Continuous Strip

2  Rectangular Rectangular 2

3 Square

4  Circular
Angle of internal friction (o °) 26.00
Cohesion (c in Ym2) 0.00
Void ratio (e} 0.59
Direction of load with vertical {) - 0.00
Density of surcharge  (¢m°) 1.70
Density of foundation soil (t/m®) 1.73
Depth of water table{m) 1.50
Factor of safety 3.00

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

1 1.60 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
Qg =C N8 doic +q (Ng-1) sqdgig + (1/2) B y N, s, d,i, W'

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

Qg =(2/3) e N';s.dcic + g (N'g-1) sqdgig + (1/2) B y N s, d,i, W
Where,

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

dy=d, =1 for ¢ <10°

dy=d,=1+0.1(D/B)*SQRT(N,) for ¢ >10°

N, = tan®(n/4 +4/2)

¢ for local shear failure = tan” ( 0.67 tang )

OUTPUT

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

s e B " CONSULTING
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ANNEXURE - llf

Bearing capacity factors :

s 26.00 & 18.10
N 22.60 N'e 13.36
Ny 12.21 Ny 5.46
N, 13.18 N, 4.35

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 d, d,
| 1.50 3.00 1.16 1.08 1.08
2 3.00 3.00 1.32 1.16 1.16
3 4.50 3.00 1.48 1.24 1.24
4 6.00 3.00 1.64 1.32 1.32

Inclination factors :

io= (1-a/90)* iy = (1-0./ 90) 2 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 (Um?)

General shea] Local shear —l Actual
1 1.60 3.00 8.00 16.30 6.13 14.26
2 3.00 3.00 8.00 29.38 11.32 2577
3 4.50 3.00 8.00 31.41 1210 27.55
4 6.00 3.00 8.00 33.44 12.88 29.32

31 3}
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

Location Alignment l
Chainage 358/1
Bore Hole No. 1
Footing Depth (m) 1.50 Footing Depth (m) 3.00
SBC (t/m2) 13.00 SBC (t/m2) 18.00
Average N value 17 Average N value 17
Settlement for 10 t/m2 (mm) 18.00 Settlement for 10 t/m2 (mm) 18.00
Total Settlement (mm) 23.40 Total Settlement (mm) 32.40
Depth Correction 0.91 Depth Correction 0.83
Rigidity Correction 0.8 Rigidity Correction 0.8
Corrected Total Settlement Corrected Total Settlement
17.0 21.5
{mm) (mm)
Footing Depth (m) 4.50 Footing Depth (m) 6.00
SBC (t/m2) 18.50 SBC (/m2) 19.50
Average N value 17 Average N value 17
Settlement for 10 t/m2 (mm) 18.00 Settlement for 10 t/m2 (mm) 18.00
Total Settlement (mm) 33.30 Total Settlement (mm) 35.10
Depth Correction 0.74 Depth Correction 0.68
Rigidity Correction 0.8 Rigidity Correction 0.8
Corrected Total Settlement Corrected Total Settlement
19.7 19.1
(mm) (mm)
a2l
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment Ne. 357/1

CHAPTER - 29

"Alignment",

Location ~ Existing Km. -~ 357/1
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Geo-technical Investigation

Ludhiana-Ambala Section (DFCCIL)

Alignment No. 357/1

29.1 LOCATION OF STRUCTURE:
Alignment at existing km 357/1.
29.2 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-IL
(d) Calculations of Safe Bearing Capacities in ANNEXURE-III
(e) Calculations of Probable Settlement in ANNEXURE-IV.
(f) Depth of water Table >17.00m below EGL.
Subsurface profile at the site
BOREHOLE Depth Type of Soil/Rock Soil/Rock
No. (m) Characteristics
(.00 to 1.50 Sandy Silt Loose
BH-1 1.50 t0 9.00 Silty Sand Medium Dense
9.00 t0 12.00 Silty Sand with Gravels Medium Dense
Below 12.00 Silty Sand Medium Dense
29.3 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH |Carbonate | Chlorides | Sulphate| Nitrate | Salinity
(m) % % Y% %
BH-1 3.00 8.30 0.002 0.0013 NIL 0.0008 0.019
29.4 DIFFERENTIAL FREE SWELL INDEX (DFS)
Bore Hole No. Depth (m) DFS Index in %
3.00 NIL
il 9.00 NIL
295 NET ALLOWABLE BEARING PRESSURE
Borehole No. Depth from EGL (m) Net Allowable Bearing
Pressure (t/m?2)
1.50 13.00
3.00 19.00
BH-1
4.50 20.00
6.00 20.50
29.6 CONCLUSIONS

e Subsurface Profiles indicates suitable Soil formation for foundations.
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 357/1

29.7 RECOMMENDATIONS

(i) Type of foundation Open foundation
(i) Depth of foundation Below 2.00m 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-I

Consulting Engineers Group Ltd., Jaipur Geotechnical Report

BORELOG OF BH—1(LHS) AT EXISTING KM—357/1 FOR ALIGNMENT
ON KESARI TO SANEHWAL, LUDHIANA

Depth (m> N-Values RL-254.983
Sl NN
1,50 L
3.00
6.00 18
9.00
12.00 c8
e LEGENI.D
” SYMBOL DESCRIPTION
- 32353 v/
- 4. ciae. | | SILTY SAND
SILTY SAND WITH
GRAVELS

T CONSULTING
| Engineers Group Ltd,
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ANNEXURE - lil

Calculation of SBC for shallow foundations as per 1S : 6403 - 1981

INPUT DATA
Alignment at Ch 357/1 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3 Square

4 Circular
Angle of internal friction (¢ °) 27.00
Cohesion (¢ in t/m2) ' 0.00
Void ratio (e) 0.66
Direction of load with vertical () 0.00
Density of surcharge (t.fma) 1.68
Density of foundation soil (¥m”) 1.68
Depth of water table(m) 1.50
Faclor 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 [5:6403-1981 are given below -

The ultimate net bearing capacity in case of general shear failure is given by
Qg = CNeScdoic +  (Ny1) Sqdqiq + (1/2) B y N, s, d, i, W

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

Q= (2/3) € N'eSc Oeie + § (N'g1) Sqdglq + (1/2) By Ny s,d, i W
Where,

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

d,=d, =1 for § <10°

dq=d,=1+0.1(D/B)*SQRT(N,) for ¢ >10°

N, = tan’(n/4 +4/2)

4" 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 cbtained from general and local shear failure
criteria.

§
L}
(2]
e
“.1#- :
W‘. t]

CONSULTING
J Englneers Group Lid.
e =

Page 345 of 513



ANNEXURE - Il

Bearing capacity factors :

¢ 27.00 ¢ 18.85
N, 24.49 N, 13.94
Ng 13.76 N'y 583
N, 15.49 N, 476
L]
Shape factors :
S.no.  Width(im)  Length (m) S, Sg 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 dy d,
1 1.60 3.00 1.16 1.08 1.08
2 3.00 3.00 1.33 1.16 1.16
3 4.50 3.00 1.49 1.24 1.24
4 6.00 3.00 1.65 1.33 1.33
Inclination factors :
= (1-a/90) 7 o = (1-a/ 90) ° i, = (1-a/d)”
1.00 1.00 1.00
Water table factor :
S.no.  Depth(m) Width(m) Z,/B w
1 1.60 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 (t,'mi)

General shea| Local shear { Actual
1 1.50 3.00 8.00 18.44 6.56 11.80
2 3.00 3.00 8.00 33.23 12.13 21.62
3 4.50 3.00 8.00 35.56 12.98 23.14
4 6.00 3.00 8.00 37.89 25.41 31.03
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

Location Alignment l
Chainage 357/1
Bore Hole No. 1
Footing Depth (m) 1.50 Footing Depth (m) 3.00
SBC (t/m2) 13.00 SBC (f/m2) 19.00
Average N value 16 Average N value 17
Settlement for 10 t/m2 (mm) 19.00 Settlement for 10 /m2 (mm) 18.00
Total Settlement (mm) 24.70 Total Settlement (mm) 34.20
Depth Correction 09 Depth Correction 0.83
Rigidity Correction 08 Rigidity Correction 0.8
Corrected Total Settlement 18.0 Corrected Total Settlement 27
(mm) (mm)
Footing Depth (m) 4.50 Footing Depth (m) 6.00
SBC (Ym2) 20.00 SBC (t/m2) 20.50
Average N value 17 Average N value 18
Settlement for 10 /m2 (mm) 18.00 Settlement for 10 /m2 (mm) 17.00
Total Settlement (mm) 36.00 Total Settlement (mm) 34.85
Depth Correction 0.74 Depth Correction 0.68
Rigidity Correction 0.8 Rigidity Correction 0.8
Corrected Total Settlement Corrected Total Settlement
21.3 19.0
(mm) {mm)
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 356/1

CHAPTER - 30

"Alignment",

Location -~ Existing Km. -~ 356/1
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 356/1

301 LOCATION OF STRUCTURE:
Alignment at existing km 356/1

30.2 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-IL

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

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

(f) Depth of water Table 216.00m below EGL.

Subsurface profile at the site

BOREHOLE Depth Type of Soil/Rock Soil/Rock
No. (m) Characteristics
0.00 to 1.50 Sandy Silt Loose
1.50 to 3.00 Silty Sand Loose
BH-1 3.00 to 9.00 Silty Sand Medium Dense
9.00 to 12.00 Silty Sand with Gravels Medium Dense
Below 12.00 Silty Sand Dense

30.3 CHEMICAL ANALYSIS OF SOIL:

BOREHOLE CHEMICAL PROPERTIES
No. Depth pH |Carbonate |Chlorides| Sulphate | Nitrate | Salinity
(m) % % % %
BH-1 3.00 8.20 NIL 0.0011 NIL 0.0010 0.014

30.4 DIFFERENTIAL FREE SWELL INDEX (DES)

Bore Hole No. Depth (m) DFS Index in %

BH-1 - 3.00 NIL

306 NET ALLOWABLE BEARING PRESSURE

Borehole No. Depth from EGL (m) Net Allowable Bearing
Pressure (t/m?2)
1.50 9.00
3.00 15.00
BH-1 :
4.50 16.00
6.00 20.00

30.7 CONCLUSIONS

e Subsurface Profiles indicates suitable Soil formation for foundations.
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 356/1

30.8 RECOMMENDATIONS

(1) 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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Engineers Group Ltd.
R
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ANNEXURE-II

Consulting Engineers Group Lid., Jaipur Geotechnical Report

BORELOG OF BH—1(LHS) AT EXISTING KM—356/1 FOR ALIGNMENT
ON KESARI TO SANEHWAL, LUDHIANA

Depth (m> N-Values RL-255.322
000 - NZ
7
1.50
3.00
4
6.00 !
9.00 8 2 29
’-;’e"é?e‘.‘%‘.’v‘-’v‘}:’;
AN
v s:f"v‘_v'v w7 3
12.00 3
LEGEND

SYMBOL DESCRIPTION

‘s

7///////, SANDY SILT

SILTY SAND

‘SILTY SAND WITH
GRAVELS
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ANNEXURE - Il

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

INPUT DATA
Alignment at Ch 356/1 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3  Square

4  Circular
Angle of internal friction (o °) 28.50
Cohesien (¢ in Ym2) 0.00
Void ratio (e) 0.53
Direction of load with vertical () 0.00
Density of surcharge (Vm®) 1.70
Density of foundation soil (tm?) 1.86
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
Qg =N, s deic + (Ng1) sqdgig + (1/2) B y N, s, d i, W

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

Qg =(2/3)c N'es.d; i + g (N'g-1) sqdgig + (1/2) B y N\ s, d,i, W
Where,

d, = 1+ 0.2 (D¢/B)*SQRT(N,)

dq=d,=1for ¢ <10°

dy=d,=1+0.1 (D/BY*SQRT(N,) for  >10°

N, = tan®(n/4 +6/2)

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

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

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

- ' CONSULTING
E‘Englnms Group Ltd.
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ANNEXURE - 1l

Bearing capacity factors :

28.50 I 19.99
N, 27.31 N 14.82
N 16.08 Ny 6.40
N, 18.94 N', 5.38
Shape factors :
S.no.  Width(m) Length (m) S. Sy 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 dy d,
1 1.50 3.00 117 1.08 1.08
2 3.00 3.00 1.34 1.17 TUT
3 4.50 3.00 1.50 1.25 1.25
4 6.00 3.00 1.67 1.34 1.34
Inclination factors :
i = (1-0./ 90) * ig= (1-a/ 90) * = (1-ald)’
1.00 1.00 1.00
Water table factor :
S.no.  Depth(m)  Widih(m) Z.J/B w
1 1.80 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 -1.80 0.50

Safe Bearing Capacity

S.no.  Depth(m)  Width(m)  Length (m) [SBC in (tym?)

General shea| Local shear | Actual
1 1.50 3.00 8.00 23.05 7.65 23.05
2 3.00 3.00 8.00 40.93 14.00 40.93
3 4.50 3.00 8.00 43.88 15.01 43.88
4 6.00 3.00 8.00 46.82 29.19 46,82

 CONSULTING
| Englneers Grou Ltd.
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

Location Alignment |
Chainage 356/1
Bore Hole No. 1
Footing Depth (m) 1.50 Footing Depth (m) 3.00
SBC (/m2) 9.00 SBC (t/m2) 15.00
Average N value 10 Average N value 13
Settlement for 10 #/m2 (mm) 37.00 Settlement for 10 /m2 (mm) 25.00
Total Settlement (mm) 33.30 Total Settlement (mm) 37.50
Depth Correction 0.91 Depth Correction 0.83
Rigidity Correction 0.8 Rigidity Correction 0.8
Corrected Total Settlement 242 Corrected Total Settlement 24.9
(mm) ) (mm) )
Footing Depth (m) 4,50 Footing Depth (m) 6.00
SBC (t/m2) 16.00 SBC (t/m2) 20.00
Average N value 13 Average N value 14
Settlement for 10 t/m2 (mm) 26.00 Settlement for 10 t/m2 (mm) 23.00
Total Settlement (mm) 41.60 Total Settlement (mm) 46.00
Depth Correction 0.74 Depth Correction 0.68
Rigidity Correction 0.8 Rigidity Correction 0.8
Corrected Total Settlement 246 Corrected Total Settlement 25.0
(mm) ) (mm) )
O e C g 0[N S UGL TI tg
L5 } ] nglneers Group Lid.
. T e H s

-
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Geo-technical Investigation

Ludhiana-Ambala Section (DFCCIL)

Alignment No. 355/0-1

CHAPTER - 31
"Alignment",

Location - Existing Km. - 355/0-1
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Geo-technical Investigation

Ludhiana-Ambala Section (DFCCIL)

Alignment No. 355/0-1

31.1 LOCATION OF STRUCTURE:
Alignment at Span existing km 355/0-1
31.2 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 217.00m below EGL.
Subsurface profile at the site
BOREHOLE Depth Type of Soil/Rock Soil/Rock
No. (m) Characteristics
0.00 to 1.50 Sandy Silt Loose
1.50 to 3.00 Sandy Silt Medium Dense
BH-1 3.00 to 4.50 Sandy Silt with Gravels Medium Dense
4.50 to 12.00 Silty Sand Medium Dense
Below 12.00 Silty Sand with Clay Dense
31.3 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH | Carbonate | Chlorides| Sulphate| Nitrate | Salinity
(m) % % % % %
BH-1 3.00 8.70 0.005 0.0021 NIL 0.0010 0.042
314 DIFFERENTIAL FREE SWELL INDEX (DFS)
Bore Hole No. Depth (m) DES Index in %
BH-1 3.00 NIL
31.6 NET ALLOWABLE BEARING PRESSURE
Borehole No. Depth from EGL (m) Net Allowable Bearing
Pressure (t/m?)
1.50 20.00
3.00 26.00
BH-1
4.50 26.50
6.00 27.00
31.7 CONCLUSIONS

Subsurface Profiles indicates suitable Scil formation for foundations.

c
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Geo-technical Investigation

Ludhiana-Ambala Section (DFCCIL)

Alignment No. 355/0-1

31.8 RECOMMENDATIONS

(i) Type of foundation Open foundation
(i) Depth of foundation Below 2.00m 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(LHS) AT EXISTING KM—355/0—1 FOR ALIGNMENT
ON KESARI TO SANEHWAL, LUDHIANA

Depth (m> N-Values RL-255.751
0.00 . -
1,50 23 =
3.00 L UDS
450
6.00 go
9.00 Ell
12,00 33
LEGEND

SYMBOL DESCRIPTION

W SANDY SILT

SANDY SILT WITH
GRAVELS

SILTY SAND

SILTY SAND WITH
CLAY
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Calculation of SBC for shallow foundations as per IS : 6403 - 1981

ANNEXURE - lll

INPUT DATA
Alignment at Ch 355/1 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3 Square

4  Circular
Angle of internal friction (¢ °) 28.00
Cohesion (c in m2) .0.00
Void ratio (e) 0.47
Direction of load with vertical ) 0.00
Density of surcharge {tm% 1.70
Density of foundation soil (m®) 1.87
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

Qe = € Negdeic +q (Ng-1) 8o dgig + (1/2) By N, s,

T

d, i, W'

The ullimate net bearing capacity in case of local shear failure is given by
qy=(2/3)c N'cs. deic + g (N'g-1) s, dgig + (1/2) B y N, 5,d,i, W

Where,

de = 1+ 0.2 (D¢/B)*SQRT(N,)

dy=d, = 1for ¢ <10°

dg=d,=1+0.1 (D/B)"SQRT{N,) for ¢ >10°

N, = tan’(n/4 +4/2)

&' 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.
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ANNEXURE - 1l

Bearing capacity factors :

b 28.00 ¢ 19.61
Ng 26.37 N'c 14.53
N, 15.30 N, 6.21
N, 17.78 N', 518
Shape factors :
S.no.  Width(m) Length (m) S Sy 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{im)  Width(m) dc dy d,
1 1.50 3.00 1.17 1.08 1.08
2 3.00 3.00 1.33 A7 147
3 4.50 3.00 1.50 1.25 1.25
4 6.00 3.00 1.67 1.33 1.33
Inclination factors :
¥ 2 _ 2 P 2
i = (1-c/ 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 (tm?)

General shea‘ Local shear l Actual
1 1.50 3.00 8.00 21.82 7.38 21.82
2 3.00 3.00 8.00 38.74 13.50 38.74
3 4.50 3,00 8.00 41.50 14.46 41.50
4 6.00 3.00 8.00 44.27 15.42 44 27

i ' CONSULTING
32 ?’ ‘) ) EEnglneers Croup Ltd.
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

Location Alignment I
Chainage 355/0-1
Bore Hole No. 1
Footing Depth (m) 1.50 Footing Depth (m) 3.J0
SBC (m2) 20.00 SBC (t/m2) 26.00
Average N value 28 Average N value 25
Settlement for 10 t/m2 (mm) 10.00 Settlement for 10 t/m2 (mm) 12.00
Total Settlement (mm) 20.00 Total Settlement (mm) 31.20
Depth Correction 091 Depth Correction 0.83
Rigidity Correction 0.8 Rigidity Correction 0.8
Corrected Total Settlement Corrected Total Settlement
14.6 20.7
(mm) (mm)
Footing Depth (m) 4.50 Footing Depth (m) 6.00
SBC (t/m2) 26.50 SBC (t/m2) 27.00
Average N value 25 Average N value 25
Settlement for 10 t/m2 (mm) 12.00 Settlement for 10 t/m2 (mm) 12.00
Total Settlement (mm) 31.80 Total Settlement (mm) 3240
Depth Correction 0.74 Depth Correction 0.68
Rigidity Correction 0.8 Rigidity Correction 0.8
Corrected Total Settlement Corrected Total Settlement
18.8 17.6
(mm) (mm)

Engineers Group Ltd.
Ty o 7 Ve e dewe 17w
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Geo-technical Investigation

Ludhiana-Ambala Section (DFCCIL)

Alignment No. 347/1

CHAPTER -~ 32

"Alignment",

Location - Existing Km. - 347/1

id ' .
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 347/1

321 LOCATION OF STRUCTURE:
Alignment at existing km 347/1
32.2 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 >14.00m 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
BH-1 3.00 to 12.00 Silty Sand Medium Dense
Below 12.00 Silty Sand Medium Dense
323 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH Carbonate |Chlorides| Sulphate| Nitrate | Salinity
(m) % % % % %
BH-1 3.00 8.40 NIL 0.0011 NIL 0.0010 0.017
324 DIFFERENTIAL FREE SWELL INDEX (DFS)
Bore Hole No. Depth (m) DFS Index in %
3.00 NIL
B 9.00 NIL
325 NET ALLOWABLE BEARING PRESSURE
Borehole No. Depth from EGL (m) Net Allowable Bearing
Pressure (t/m2)
1.50 9.00
3.00 16.00
BH-1
4.50 17.00
6.00 18.00
326 CONCLUSIONS

e Subsurface Profiles indicates suitable Soil formation for foundations.

327

o
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 347/1
32.6 RECOMMENDATIONS

(i) Type of foundation Open foundation
(i) Depth of foundation Below 3.00m 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 observaticns
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/str:icture
and site conditions.
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ANNEXURE-II
Consulting Engineers Group Ltd., Jaipur Geotechnical Report

BORELOG OF BH—1(LHS) AT EXISTING KM—347/1 FOR ALIGNMENT
ON KESARI TO SANEHWAL, LUDHIANA

Depth (m> N-Values

RL-257.916
0.00 ‘ R
1.50 >
2,40
3.00
6.00 =
2.00
12.00 ae
- Ly ? Q £y LEGEND
o 5 LoU SYMBOL DESCRIPTION

SILTY SAND

CONSULTING
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ANNEXURE - lll

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

INPUT DATA
Alignment at Ch 347/1 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3 Square

4  Circular
Angle of internal friction (¢ °) 26.00
Cohesion (c in t/m2) 0.00
Voeid ratio (e) 0.69
Direction of load with vertical () 0.00
Density of surcharge (tfma) 1.62
Density of foundation soil (t/m’) 1.62
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 calculalion as per 1S:6403-1981 are given below -

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

o= CNeSodei + G (Ng-1) Sq g + (1/2) B y N,s,d,i, W

[t St i 4

The ultimate net bearing capacity in case of local shear failure is given by
qq = (218) c N'csc deic + g (N'g-1) Sqdqiq + (1/2) B y N 8,d, i, W

Where,
d, = 1+ 0.2 (D/B)*SQRT(N,)
d,=d,=1"for ¢ <10°
d,=d, =1+ 0.1 (D/B)*SQRT(N,) for § >10°
N, = tan’(w/4 +4/2)
¢' for local shear failure = tan” ( 0.67 tand )

OUTPUT

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

criteria,
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ANNEXURE - lil

Bearing capacity factors :

] 26.00 ¢ 18.10
N 22.60 N 13.36
N, 12.21 N’ 5.46
N, 13.18 N’ 4.35
Shape factors :
S.no.  Width{im)  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 8.00 1.08 1.08 0.85
Depth factors :
S.no.  Depth(m) Width{m) de dy d,
1 1.50 3.00 1.16 1.08 1.08
2 3.00 3.00 1.32 1.16 1.16
3 4.50 3.00 1.48 1.24 1.24
4 6.00 3.00 1.64 1.32 1:32
Inclination factors :
= 2 o 2 s 7 2
i = (1-a/ 90} i = (1-o./ 90) i, = (1- a/ ¢)
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 Gapacity

Sno. Depth(m)  Widih(m) Length (m) |SBC in (¥m?)

General shea] Local shear Actual
1 1.50 3.00 8.00 15.44 5.81 8.70
2 3.00 3.00 8.00 27.91 10.75 15.90
3 4.50 3.00 8.00 29.83 11.49 17.00
4 6.00 3.00 8.00 3178 12.24 18.09
- NG
S IL Y
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

Location Alignment I
Chainage 347/1
Bore Hole No. 1
Footing .Depth (m) 1.50 Footing Depth (m) 3.00
SBC (m2) 9.00 SBC (Ym2) 16.00
Average N value 12 Average N value 15
Settlement for 10 t/m2 (mm) 29.00 Settlement for 10 t/m2 (mm) 21.00
Total Settlement (mm) 26.10 Total Settlement (mm) 33.60
Depth Correction 09N Depth Correction 0.83
Rigidity Correction 0.8 Rigidity Correction 0.8
Corrected Total Settlement 19.0 Corrected Total Settlement 223
(mm) (mm)
Footing Depth (m) 4.50 Footing Depth (m) 6.00
SBC (t/m2) 17.00 SBC (t/m2) 18.00
Average N value 16 Average N value 20
Settlement for 10 /m2 (mm) 19.00 Settlement for 10 t/m2 (mm) 15.00
Total Seftlement (mm) 32.30 Total Settlement (mm) 27.00
Depth Correction 0.74 Depth Correction 0.68
Rigidity Correction 0.8 Rigidity Correction 0.8
Corrected Total Settlement Corrected Total Settlement
(i) 19.1 iR 147

P

PR
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 347/25-27

CHAPTER - 33

"Alignment",

Location ~ Existing Km. ~ 347/25-27

- - 3284

CONSULTING
Engineers Group Ltd.
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Geo-technical Investigation

Ludhiana-Ambala Section (DFCCIL)

Alignment No. 347/25-27

331 LOCATION OF STRUCTURE:
Alignment at existing km 347 /25-27
33.2 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 214.00m below EGL.
Subsurface profile at the site
BOREHOLE Depth Type of Soil/Rock Soil/Rock
No. (m) Characteristics
0.00 to 1.50 Sandy Silt Loose
BH-1 1.50 to 6.00 Sandy Silt Medium Dense
6.00 to 9.00 Sandy Silt with Gravels Medium Dense
9.00 to 12.00 Silty Sand Medium Dense
33.3 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH | Carbonate |Chlorides| Sulphate| Nitrate | Salinity
(m) % % % % %
BH-1 6.00 8.70 0.012 0.0014 NIL 0.0009 0.019
334 DIFFERENTIAL FREE SWELL INDEX (DFS)
Bore Hole No. Depth (m) DFS Index in %
BH-1 6.00 NIL
33.5 NET ALLOWABLE BEARING PRESSURE
Borehole No. Depth from EGL (m) Net Allowable Bearing
Pressure (t/m?)
1.50 9.50
3.00 17.00
BH-1 '
4.50 18.00
6.00 20.00
33.6 CONCLUSIONS

e Subsurface Profiles indicates suitable Soil formation for foundations.
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 347/25-27

33.7 RECOMMENDATIONS

(i) Type of foundation Open foundation
(i) Depth of foundation Below 3.00m from EGL
below GL

Note- The above recomniendations 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 invest'gations. 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-1I

Consulting Engineers Group Ltd., Jaipur

Geotechnical Report

Depth (m>

0.00 r

1,50

3.00

6.00

9.00

N-Values

11

17

— UDS

19

12.00

e7

ON KESARI TO SANEHWAL, LUDHIANA

BORELOG OF BH—1(LHS) AT EXISTING KM—347/25—-27 FOR ALIGNMENT

RL-259.574
NN

11

17

19

27

LEGEND

SYMBOL DESCRIPTION
m SANDY SILT

g

SANDY SILT WITH
GRAVELS

SILTY SAND
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ANNEXURE - Iil

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

INPUT DATA
Alignment at Ch 347/25-27 BH-1

Type of footing

1 Continuous Strip

2 Reclangular Rectangular 2

3 Square

4 Circular
Angle of internal friction (4 °) 26.00
Cohesion (cin tm2) 0.00
Void ratio (e) 0.67
Direction of load with vertical ') 0.00
Density of surcharge (Vm’) 1.60
Density of foundation soil (Vm°) 1.60
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
Qu=¢C Ncscdc ic +q (Nq'1) sqdqiq e (1'[2) B Y N-,« sydﬁyw

The ultimate net bearing capacity in case of local shear failure is given by
0= (213) € N'o8e dic + 0 (N'-1) 8¢ iq + (1/2) By N5, d, i, W

Where,

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

dy=d, =1 for § <10°

dy=d,=1+0.1 (D/B)*SQRT(N,) for ¢ >10°

N, = tan’(/4 +o/2)

¢' for local shear failure = tan” { 0.67 tan )

QUTPUT

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.

TE o
[P T
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ANNEXURE - lll

Bearing capacity factors :

¢ 26.00 @' 18.10
N, 22.60 N', 13.36
N, 12.21 N, 5.46
N, 13.18 N, 4.35
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 dq d,
1 1.50 3.00 1.16 1.08 1.08
2 3.00 3.00 1.32 1.16 1.16
3 4.50 3.00 1.48 1.24 1.24
4 6.00 3.00 1.64 1.32 1.32
Inclination factors :
i = (1-ct/ 90) 2 iq = (1-a/ 90) i,=(1-alé)?
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 shea| Local shear I Actual
1 1.60 3.00 8.00 15.25 574 9.55
2 3.00 3.00 8.00 27.56 10.62 17.40
3 4.50 3.00 8.00 29.46 11.35 18.60
4 6.00 3.00 8.00 31.37 12.00 19.80

CONSULTING
| Englneers Group Ltd.
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

CONSULTIN

Location Alignment |
Chainage 347/25-27
Bore Hole No. 1
Footing Depth (m) 1.50 Footing Depth (m) 3.00
SBC (t/m2) 9.50 SBC (/m2) 17.00
|

Average N value | 18 Average N value 19
Settlement for 10 t/m2 (mm) 17.00 Settlement for 10 /m2 (mm) 16.00
Settlement (mm) for SBC 16.15 Settlement (mm) for SBC 27.20
Depth Correction 0.91 Depth Correction 0.83

Rigidity Correction 0.8 Rigidity Correction 0.8

Corrected Total Settlement Corrected Total Settlement
11.8 18.1
(mm) (mm)

Footing Depth (m) 4.50 Footing Depth (m) 6.00
SBC (Ym2) 18.00 SBC (ym2) 20.00

Average N value 18 Average N value 16
Settlement for 10 {/m2 (mm) 18.00 Settlement for 10 ym2 (mm) 20.00
Settlement (mm) for SBC 32.40 Settlement (mm) for SBC 40.00
Depth Correction 0.74 Depth Correction 0.68

Rigidity Correction 0.8 Rigidity Correction 0.8

Corrected Total Settlement Corrected Total Settlement
19.2 21.8
{mm) (mm)
0
- 9 z ¥
- d d d
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 346/1

CHAPTER - 34

"Alionment",

Location - Existing Km. - 346/1

CONSULTING
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 346/1

341 LOCATION OF STRUCTURE:
Alignment at existing km 346/1
34.2 BOREHOLE DESCRIPTIONS:
(a) Location of Structure, Boreholes with RL shown in FIGURE-1.
(b) Subsurface Characteristic of Soil/Rock shown in ANNEXURE-L
(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 >16.00m below EGL.
Subsurface profile at the site
BOREHOLE Depth Type of Soil/Rock Soil/Rock
No. (m) Characteristics
0.00 to 1.50 Silty Sand Loose
BH-1 1.50 to 9.00 Silty Sand Medium Dense
9.00 to 12.00 Silty Sand Dense
343 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH |Carbonate |Chlorides| Sulphate | Nitrate | Salinity
(m) % % % % %
BH-1 3.00 9.00 0.012 0.0014 NIL 0.0012 0.030
34.4 DIFFERENTIAL FREE SWELL INDEX (DFS)
Bore Hole No. Depth (m) DFS Index in %
BH-1 3.00 NIL
345 NET ALLOWABLE BEARING PRESSURE
Borehole No. Depth from EGL (m) Net Allowable Bearing
Pressure (t/m?2)
1.50 9.00
3.00 16.00
BH-1
4.50 17.50
6.00 19.00
34.6 CONCLUSIONS

o Subsurface Profiles indicates suitable Soil formation for foundations.
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Geo-technical Investigation

Ludhiana-Ambala Section (DFCCIL)

Alignment No. 346/1

347 RECOMMENDATIONS

(i) Type of foundation Open foundation
(i) Depth of foundation Below 3.00m from EGL
below GL

Note- The above recommendations are based on the field and laboratory tests
conducted on the soil, and ow1 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(LHS) AT EXISTING KM—-346/1 FOR ALIGNMENT
ON KESARI TO SANEHWAL, LUDHIANA
Depth (m) N-Values RL-261.885
R N
1,50 L. 2\
3.00
6.00 i =2
S.00 e
12.00 37
LEGEND
- D290 A SYMBOL DESCRIPTION
- 03 2 v 1 | smry sawp
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ANNEXURE - Il

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

INPUT DATA
Alignment at Ch 346/1 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3 Square

4 Circular
Angle of internal friction (¢ °) & 26.00
Cohesion (c in tfm2) 0.00
Void ratio (e) 0.68
Direction of load with vertical () 0.00
Density of surcharge  (t/m”) 1.69
Density of foundation sail (Ym’) 1.69
Depth of water table{m) 1.80
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

0 = € N SoGeio + G (Ng1) Sqqiq + (1/2) B ¥ N, 5, d, i, W'

The ultimate net bearing capacity in case of local shear failure is given by
Q= (23) € N'es.dei + q (N'e1) Sy i + (1/2) By Ny s, dy i, W

Where,

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

d,=d, = 1for ¢ <10°

d,=d,=1+0.1(DyB)*SQRT(N,) for $>10°

N, = tan’(/4 +4/2)

&' 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.

i

s
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ANNEXURE - 1l

Bearing capacity factors :

b 25.00 [ 18.10
N, 22.60 N', 13.36
N, 12.21 N, 5.46
N, 13.18 N', 4.35
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 dy d,
1 1.50 3.00 1.16 1.08 1.08
2 3.00 3.00 1.32 1.16 1.16
3 4.50 3.00 1.48 1.24 1.24
4 6.00 3.00 1.64 1.32 1.32
Inclination factors :
o 2 P 2 e 2
io= (1-c/ 90) i = (1-a./ 90) i, = (1-a/d)
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 (Um?)

General shea\ Local shear Actual
1 1.50 3.00 8.00 16.11 6.06 9.08
2 3.00 3.00 8.00 29.11 11.22 16,59
3 4.50 3.00 8.00 31.12 11.99 17.73
4 6.00 3.00 8.00 3313 12.77 18.87

CONSULTING
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

Location Alignment l
Chainage 346/1
Bore Hole No. 1
Footing Depth (m) 1,50 Footing Depth (m) 3.00
SBC (/m2) 9.00 SBC (/m2) 16.00
Average N value 17 : Average N value 21
Settlement for 10 t/m2 (mm) 18.00 Settlement ror 10 t/m2 (mm) 15.00
Settlement (mm) for SBC 16.20 Settlement (mm) for SBC 24.00
Depth Correction 0.91 Depth Correction 0.83
Rigidity Correction 0.8 Rigidity Correction 0.8
Corrected Total Settlement Corrected Total Settlement
(mm) 11.8 (mm) ‘ 15.9
Footing Depth (m) 4.50 Footing Depth (m) 6.00
SBC (/m2) 17.50 SBC (t/m2) 19.00
Average N value 21 Average N value 22
Settlement for 10 /m2 (mm) 14.40 Settlement for 10 t/m2 (mm) 14.00
Settlement (mm) for SBC 25.20 Settlement (mm) for SBC 26.60
Depth Correction 0.74 Depth Correction 0.68
Rigidity Correction 0.8 Rigidity Correction 0.8
Corrected Total Settlement 14.9 Corrected Total Settlement 145
(mm) (mm)
- 5 oy L:; :i,.
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 344/1

CHAPTER -~ 35

"Alignment",

_i]}ocatiqn.-- Existing Km. - 344/1
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 344/1

351 LOCATION OF STRUCTURE:
Alignment at existing km 344 /1.

35.2 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 >30.00m below EGL,

Subsurface profile at the site

BOREHOLE Depth Type of Soil/Rock Soil/Rock
No. {m) Characteristics
0.00 t0 3.00 Silty Sand Loose
BH-1 3.00 t0 9.00 Silty Sand Medium Dense
9.00 to 12.00 Silty Sand Dense
Below 12.00 Sandy Silt with Clay Dense

35.3 CHEMICAL ANALYSIS OF SOIL:

BOREHOLE CHEMICAL PROPERTIES
No. Depth pH | Carbonate |Chlorides| Sulphate | Nitrate | Salinity
(m) % % % % %
BH-1 3.00 8.50 0.009 0.0018 NIL 0.0010 0.021

354  DIFFERENTIAL FREE SWELL INDEX (DFS)

Bore Hole No. Depth (m) DEFS Index in %

BH-1 6.00 NIL

35,6 NET ALLOWABLE BEARING PRESSURE

Borehole No. Depth from EGL (m) Net Allowable Bearing
Pressure (t/m?)
1.50 13.00
3.00 17.50
-1
P 4.50 27.00
6.00 33.00

35.7 CONCLUSIONS

e Subsurface Profiles indicates suitable Soil formation for foundations.

- 3363
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 344/1

358 RECOMMENDATIONS

(i) Type of foundation Open foundation
(i) Depth of foundation Below 2.00 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 inis 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 Deptt and Type of foundation is to be
decided by the structure designer depending upon the type of loading/structure
and site conditions.

CONSULTING
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ANNEXURE-II
Consulting Engineers Group Ltd., Jaipur Geotechnical Report

BORELOG OF BH—1(LHS) AT EXISTING KM—344/1 FOR ALIGNMENT
ON KESARI TO SANEHWAL, LUDHIANA

Depth (m N-Values RL-262.602

0.00 NN
1.50 2
3.00 _
6.00

44
S.00
12.00 46

LEGEND

SYMBOL DESCRIPTION
s’ | SRTY SaND

’:‘.‘.:“.’.] SANDY SILT WITH
- - Lttt | cLay

T CONSULTING
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ANNEXURE - ilf

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

INPUT DATA
Alignment at Ch 344/1 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3 Square

4 Circular
Angle of internal friction ($ °) 27.50
Cohesion (c in /m2) 0.00
Void ratio (e) 0.61
Direction of load with vertical (') 0.00
Density of surcharge (Vm°) 1.70
Density of foundation soil (¥m°) 1.74
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
Qg= ¢ Nescdoic + G (Ng-1) 8qdgig+ (1/2) B y N, s, d, i, W'

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

Q= (203) ¢ N'e 8. dgii + Q (N'¢1) 5qgig + (1/2) B v N s,d, i, W
Where,

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

d,=d,=1for ¢ <10°

d,=d,=1+0.1 (D/B)*SQRT(N,) for $>10°

Ny = tan’(n/d +$/2)

¢' 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.

L
.
€
€
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ANNEXURE - Il

Bearing capacity factors :

o 27.50 ¢’ 19.23
N, 25.43 N'. 14.24
Ng 14.53 N'g 6.02
N, 16.64 N 4.97
Shape factors :
S.no.  Width(m)  Length (m) H 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 1.16 1.08 1.08
2 3.00 3.00 1.33 1.16 1.16
3 4.50 3.00 1.49 1.25 1.25
4 6.00 3.00 1.66 1.33 1.33
Inclination factors :
- 2 F— 2 - 2
ic = (1-0/ 90) iq= (1-0./ 80) L=(1-ald)
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 (Um?)

General shea] Local shear Actual
1 1.50 3.00 8.00 20.04 6.95 16.11
2 3.00 3.00 8.00 35.97 12.83 29.02
3 4.50 3.00 8.00 38.51 13.73 31.08
4 6.00 3.00 8.00 41.06 14.64 33.13

CONSULTING
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

Location Alignment |
Chainage 344/1
Bore Hole No. 1
Footing Depth (m) 1.50 Footing Depih (m) 3.00
SBC (m2) 13.00 SBC (Ym2) 17.50
Average N value 15 Average N value 15
Settlement for 10 t/m2 (mm) 21.00 Settlement for 10 /m2 (mm) 21.00
Settlement (mm) for SBC 27.30 Settlement (mm) for SBC 36.75
Depth Correction 0.91 Depth Correction 0.83
Rigidity Correction 0.8 Rigidity Correction 0.5
Corrected Total Settlement Corrected Total Settlement
19.9 244
(mm) (mm)
Footing Depth (m) 4.50 Footing Depth (m) 6.00
SBC (/m2) 27.00 SBC (/m2) 33.00
Average N value 19 Average N value 25
Settlement for 10 m2 (mm) 15.00 Settlement for 10 tm2 (mm) 12.00
Settlement (mm) for SBC 40.50 Settlement (mm) for SBC 39.60
Depth Correction 0.74 Depth Correction 0.68
Rigidity Correction 0.8 Rigidity Correction 0.8
Corrected Total Settlement Corrected Total Settlement
24.0 21.5
(mm) (mm)

.
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 343/1

CHAPTER - 36

"Alignment'",

Location - Existing Km. - 343/1
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 343/1

36.1 LOCATION OF STRUCTURE:
Alignment at existing km 343 /1.
36.2 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 230.00m below EGL.
Subsurface profile at the site
BOREHOLE Depth Type of Soil/Rock Soil/Rock
No. (m) Characteristics
0.00 to 1.50 Sandy Silt with Clay Loose
BHL1 1.50 to 3.00 Sandy Silt with Clay & Gravels Medium Dense
3.00 to 6.00 Silty Sand with Gravels Medium Dense
6.00 to 12.00 Sandy Silt with Gravels Medium Dense
36.3 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH | Carbonate |Chlorides| Sulphate| Nitrate | Salinity
(m) % % % % %
BH-1 3.00 8.70 0.003 0.0019 NIL 0.0012 0.013
36.4 DIFFERENTIAL FREE SWELL INDEX (DES)
Bore Hole No. Depth (m) DEFS Index in %
3.00 NIL
BHA 9.00 NIL
36.5 NET ALLOWABLE BEARING PRESSURE
Borehole No. Depth from EGL (m) Net Allowable Bearing
Pressure (t/m?)
1.50 12.50
BH-1 3.00 17.00
4.50 18.50
6.00 20.00
36.6 CONCLUSIONS

e Subsurface Profiles indicates suitable Soil formation for foundations.
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 343/1

36.7 RECOMMENDATIONS

(i) Type of foundation Open foundation
(i) Depth of foundation Below 2.00m from EGL
below GL

Note- The above recommendations are based on the field and laboraory 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(LHS) AT EXISTING KM—343/1 FOR ALIGNMENT
ON KESARI TO SANEHWAL, LUDHIANA

Depth (m> N-Values
P RL-260.094

0'00 4'4'4'-“#'4""'0 - 25 SE
Lerereiinens]
ot ]
IR SOt I
czo:.:¢:a:¢:.:a:o 9

IISO H 4+ + & i- + 4 & 9

3.00 uDns

6.00 — 17

9.00 — UDS

12.00 ) =@ =8 =6 o7 e7

LEGEND

SYMBOL DESCRIPTION

SANDY SILT WITH
CLAY

SANDY SILT WITH
CLAY & GRAVELS

SILTY SAND WITH
GRAVELS

| sanDY smr wiTH
= | GRAVELS

e
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ANNEXURE - lll

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

INPUT DATA
Alignment at Ch 343/1 BH-1

Type of footing

1 Continuous Strip

2  Rectangular Rectangular 2

3 Square

4 Circular
Angle of internal friction (¢ °) 27.00
Conesion {cin t/m2) 0.00
Void ratio (e) 0.59
Direction of load with vertical () 0.00
Density of surcharge {L'ma) 1.70
Density of foundation soil (tm’) 1.75
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
Go = € NeSedeic + q (Ng-1) sqdgiq + (1/2) B y N, s, d, i, W

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

Q= (2/3) ¢ N'csedeie + @ (N'-1) 540,05 + (1/2) B ¥ N',5,d, i, W
Where,

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

dy=d,=1for ¢ <10°

d;=d,=1+0.1 (DyB)*SQRT(N,) for ¢ >10°

N, = tan®(/4 +¢/2)

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

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

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

© e 3317
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ANNEXURE - Il

Bearing capacity factors :

0 27.00 ¢ 18.85
N 24.49 N'. 13.94
Nq 1376 N 5.83
N, 15,49 N, 476
Shape factors :
S.no.  Width(m)  Length (m) S. Sy 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 1.16 1.08 1.08
2 3.00 3.00 1.33 1.16 1.16
3 4.50 3.00 1.49 1.24 1.24
4 6.00 3.00 1.65 1.33 1.33
Inclination factors :
T 3 5 > e Fl
i, = (1-a/ 90) iy = (1-0./ 90) i, = (1-«! )
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.ne. Depthim) Width(m)  Length (m) ISBC in (t.fmg)
General shea‘ Local shear Actual
1 1.50 3.00 8.00 18.84 6.69 16.41
2 3.00 3.00 8.00 33.82 12.33 29,52
3 4.50 3.00 8.00 36.19 13.20 31.59
4 6.00 3.00 8.00 38.56 14.06 33.66
‘:,j ‘
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ANNEXURE - 1V

Settlement Calculation As per IS 8009 (Part 1)

Location Alignment I
Chainage 343/1
Bore Hole No. 1
Footing Depth (m) 1.50 Footing Depth (m) 3.0¢
SBC (/m2) 12.50 SBC (1/m2) 17.00
Average N value 14 Average N value 15
Settlement for 10 /m2 (mm) 23.00 Settlement for 10 {/m2 (mm) 21.00
Settlement (mm) for SBC 28.75 Settlement (mm) for SBC 35.70
Depth Correction 0.91 Depth Correction 0.83
Rigidity Correction 0.8 Rigidity Correction 0.8
Corrected Total Settlement Corrected Total Settlement
20.9 23.7
(mm) (mm)
Footing Depth (m) 4,50 Footing Depth (m) 6.00
SBC (t/m2) 18.50 SBC (/m2) 20.00
Average N value 16 Average N value 17
Settlement for 10 t/m2 (mm) 19.00 Settlement for 10 /m2 (mm) 18.00
Settlement (mm) for SBC 35.15 Settlement (mm) for SBC 36.00
Depth Correction 0.74 Depth Correction 0.68
Rigidity Correction 0.8 Rigidity Correction 0.8
Corrected Total Settlement Corrected Total Settlement
208 19.6
(mm) (mm)
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Geo-technical Investigation

Ludhiana-Ambala Section (DFCCIL) Alignment No. 342/1

CHAPTER - 37

"Alignment",

Location ~ Existing Km. - 342/1
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Geo-technical Investigation

Ludhiana-Ambala Section (DFCCIL)

Alignment No. 342/1

371 LOCATION OF STRUCTURE:
Alignment at existing km 342/1
372 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-TV.
(f) Depth of water Table >18.00m below EGL.
Subsurface profile at the site
BOREHOLE Depth Type of Soil/Rock Soil/Rock
No. (m) Characteristics
0.00 to 1.50 Sandy Silt Loose
BEL1 1.50 to 2.00 Sandy Silt with Clay Loose
2.00 to 3.00 Silty Sand Loose
3.00 to 12.00 Silty Sand Medium Dense
37.3 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH Carbonate |[Chlorides| Sulphate | Nitrate | Salinity
(m) % % % % %
BH-1 3.00 9.10 0.005 0.0012 NIL 0.0011 0.041
374 DIFFERENTIAL FREE SWELL INDEX (DFS)
Bore Hole No. Depth (m) DFS Index in %
3.00 NIL
AL 9.00 NIL
37.5 NET ALLOWABLE BEARING PRESSURE
Borehole No. Depth from EGL (m) Net Allowable Bearing
Pressure (t/m2)
1.50 12.00
3.00 17.50
BH-1
4.50 23.00
6.00 24.00
37.6 CONCLUSIONS

e Subsurface Profiles indicates suitable Soil formation for foundations.

]
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Geo-technical Investigation

Ludhiana~-Ambala Section (DFCCIL)

Alignment No. 342/1

37.7 RECOMMENDATIONS

(i) Type of foundation Open foundation
(i) Depth of foundation Below 2.00m 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 i7 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(LHS) AT EXISTING KM—342/1 FOR ALIGNMENT
ON KESARI TO SANEHWAL, LUDHIANA

Depth (m N-Values RL-260.329
0.00 - 7N
1.50 — 7 ’
2.00 B
3.00 4— UDS
6.00 =
9.00 44— UDS
12.00 28 L
LEGEND
DESCRIPTION
) SANDY SILT
- ) 3 3 2 é}; SILTY SAND

SANDY SILT WITH
CLAY

HICONSULTING
E Engineers Group Lid.

Page 416 of 513



ANNEXURE - il

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

INPUT DATA
Alignment at Ch 342/1 BH-1

Type of footing

1 Continuous Strip

2  Rectangular Rectangular 2

3 Square '

4 Circular
Angle of internai friction (¢ ©) 27.50
Cohesion (¢ in t/m2} 0.00
Void ratio (€) 0.67
Direction of load with vertical () 0.00
Density of surcharge (VYm°) 1.67
Density of foundation soil {Um®) 167
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
Qg = ¢ N¢sedcic + @ (Ng-1) 8qdqiq + (1/2) B y N, s, d, i, W'

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

Qg = (23) c N'. 8. dgip + q (N'g1) Sdgig + (1/2) B YN', s, d, i, W
Where,

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

dy=d,=1for$<10°

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

N, = tan®(w/4 +6/2)

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

OUTPUT

The cemputer 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.

- . 3325
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Bearing capacity factors :

ANNEXURE - lll

¢ 27 50 Iy 19.23
Ne 2543 N'e 14.24
N, 14.53 Ng 6.02
N, 16.64 N, 4.97
Shape factors :
S.no.  Width(m) Length (m) S, Sg 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 dy d,
1 1.50 3.00 1.16 1.08 1.08
2 3.00 3.00 1.33 1.16 1.16
3 4.50 3.00 1.49 1.25 1.25
4 6.00 3.00 1.66 1.33 1.33
Inclination factors :
o= (1-cc/ 90) ? i = (1-u/ 90) * L=(1-al/)?
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 Ci i
Sno.  Depth(m)  Width(m) Length (m) [SBC in (Vm?)
General sheal Local shear Actual
1 1.50 3.00 8.00 19.54 6.79 11.89
2 3.00 3.00 8.00 3517 12.55 21.60
3 4.50 3.00 8.00 37.68 13.44 23.13
4 6.00 3.00 8.00 40.15 14,33 24.65
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

Location Alignment |
Chainage 342/1
Bore Hole No. 1
Footin,, Depth (m) 1.50 ) Footing Depth (m) 3.00
SBC (t/m2) 12.00 SBC (t/m2) 17.50
Average N value 15 Average N value 15
Settlement for 10 t/m2 (mm) 21.00 Settlement for 10 t/m2 (mm) 21.00
Settlement (mm) for SBC 25.20 Settlement (mm) for SBC 36.75
Depth Correction 0.91 Depth Correction 0.83
Rigidity Correction 0.8 Rigidity Correction 0.8
Corrected Total Settlement Corrected Total Settlement
fitiEey 18.3 () 24.4
Footing Depth (m) 4.50 Footing Depth (m) 6.00
SBC (m2) 23.00 SBC (t/m2) 24.00
Average N value 22 Average N value 22
Settlement for 10 t/m2 (mm) 13.00 Settlement for 10 t/m2 (mm) 13.00
Settlement (mm) for SBC 29.90 Settlement (mm) for SBC 31.20
Depth Correction 0.74 Depth Correction 0.68
Rigidity Correction 0.8 Rigidity Correction 0.8
Corrected Total Settlement 177 Corrected Total Settlement 170
(mm) (mm)
"o 3323
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Alignment No. 339/1

CHAPTER - 38

"Alignment",

Location - Existing Km. - 339/1
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