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ANNEXURE-II

Consulting Engineers Group Lid., Jaipur Geotechnical Report
BORELOG OF BH—1(LHS) AT EXISTING KM—309/2—4 FOR MINOR BRIDGE NO.—353 A,
ON KESARI TO SANEHWAL, LUDHIANA
Depth (m> N-Values RL-264.033
il i NI
1.30 — 12 2
3.00 UDsS
4.50 ) 2
©.00
¥ 23 ==
4
10,50 ‘— 24 =
12,00 30 30
LEGEND
SYMBOL | DESCRIPTION
SANDY SILT WITH
CLAY
- B il & SILW SAND
- J6dd .
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ANNEXURE - Il

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

Minor Bridge No 309/2-4 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Continuous Strip

3 Square

4 Circular
Angle of internal friction (6 °) 23.00
Cohesion (c in t/m2) 0.13
Void ratio (e) 0.63
Direction of load with vertical (°) 0.00
Density of surcharge (t/m®) 1.69
Density of foundation soil (t/m®) 1.69
Depth of water table(m) 1.50
Factor of safety 3.00

S.no. Depth (m) Width (m)
1 1.50 1.20

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 = € N So deic + g (Ng-1) 84dqiq + (1/2) B YN, s, d,i, W'

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

gl = (2/3) c N'. s, d,ic + g (N 1) 54d4iq + (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 (Dy/B)*SQRT(N,) for ¢ >10°

N, = tan’(m/4 +4/2)

o 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.

-
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ANNEXURE - Il

Bearing capacity factors :

0 23.00 o 15.88
N, 18.36 N, 11.65
N, 8.96 N, 4.37
N, 8.68 N, 3.13
Shape factors :
S.no.  Width(m) S, S, S,
1 1.20 1.00 1.00 1.00
Depth factors :
S.no.  Depth{im)  Width(m) dc d, d
1 1.50 1.20 1.38 1.19 1.19
Inclination factors :
i = (1-0./ 90) ° ig= (1-0/ 90) iy =(1-a/9) >
1.00 1.00 1.00
Water table factor :
S.no.  Depth{im)  Width(m) Z,/B W’
1 1.50 1.20 0.00 0.50
Safe Bearing Capacity
S.no.  Depth(m)  Width(m) ISBC in (¥m?)
General sheal Local shear Actual
1 1.50 1.20 9.24 3.80 7.06

TING
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ANNEXURE - lll

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

INPUT DATA
Minor Bridge No 309/2-4 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Continuous Strip 1

3 Square

4 Circular
Angle of internal friction (¢ °) 27.50
Cohesion (c in /m2) 0.00
Void ratio (e) 0.63
Direction of load with vertical (°} 0.00
Density of surcharge (t/m®) 1.69
Density of foundation soil (t/m®) 1.69
Depth of water table(m) 1.50
Factor of safety 3.00

S.no. Depth (m) Width {m)
1 3.00 1.20

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
Og=CN.S.dic +q(Ng-1) 54dgiq + (1/2) B YN, s,d,i, W'

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

ga={(2/3) ¢ N'os. doie + q (N'g-1) 84dgiq + (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 (DyB)*SQRT(N,} for ¢ >10°

N, = tan’(m/4 +0/2)

¢ 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.

- 4 y Ny CONSULTING
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Bearing capacity factors :

ANNEXURE - Il

[ 27.50 ) 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) S, S, S,
1 1.20 1.00 1.00 1.00
Depth factors :
S.no.  Depth(m)  Width(m) de dg d,
1 3.00 1.20 1.82 1.41 1.41
Inclination factors :
o= (1-0/90) 2 i = {1-0t/ 90) * = (1-a/ ) °
1.00 1.00 1.00
Water table factor :
S.no.  Depth(m) Width(m) Z,/B w'
1 3.00 1.20 -1.25 0.50
Safe Bearing Capacit
Sno. Depth(m)  Width(m) [SBC in (m?)
General sheal Local shear Actual
1 3.00 1.20 16.89 5.98 12.52
T "
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ANNEXURE - lll

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

INPUT DATA
Minor Bridge No 309/2-4 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Continuous Strip 1

3  Square

4  Circular
Angle of internal friction (¢ °) 28.50
Cohesion (c in tm2) 0.00
Void ratio (e) 0.59
Direction of load with vertical () 0.00
Density of surcharge (t'm% 1.69
Density of foundation soil (t/m?) 1.76
Depth of water table(m) 1.50
Factor of safety 3.00

S.no. Depth (m) Width (m)
1 4.50 1.20
2 6.00 1.20

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 deic + q (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

Q= (2/8) cN'.s.d.i. + g (N'g-1) 8404iq + (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 ¢ >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.

- CONSULTING
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ANNEXURE - Ili

Bearing capacity factors :

6 28.50 o 19.99
N, 27.31 N’ 14.82
N, 16.08 N 6.40
N, 18.94 N, 5.38
Shape factors :
S.no.  Width(m) S, S, s,
1 1.20 1.00 1.00 1.00
2 1.20 1.00 1.00 1.00
Depth factors :
S.no.  Depth(m)  Width(m) dc dq d,
1 4.50 1.20 2.26 1.63 1.63
2 6.00 1.20 2.68 1.84 1.84
Inclination factors :
: 2 \ 2 . 2
i, = (1-a/ 90) ig={1-/90) i, =(1- o/ 0)
1.00 1.00 1.00
Water table factor :
S.no.  Depth(m)  Width(m) Z./B w
1 4,50 1.20 -2.50 0.50
2 6.00 1.20 -3.75 0.50
Safe Bearing Capacit
Sno. Depth(m)  Width(m) [SBC in (vm?)
General sheal Local shear Actual
1 4.50 1.20 22.05 7.49 19.14
2 6.00 1.20 24.90 8.46 21.61
[ CONSULTING
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

Location Minor Bridge
Chainage 309/02-04
Bore Hole No. 1 |
Footing Depth (m) 1.50 Footing Depth (m) 3.00
SBC (Ym2) 7.00 SBC (t/m2) 12.00
Average N value 17 Average N value 17
Settlement for 10 t/m2 (mm) 17.00 Settlement for 10 {/m2 (mm) 17.00
Total Settlement (mm) 11.90 Total Settlement (mm) 20.40
Depth Correction 0.83 . Depth Correction 0.73
Rigidity factor 0.8 Rigidity factor 0.8
Corrected Settlement (mm) 79 Corrected Settlement (mm) 11.9
Footing Depth (m) 4.50 Footing Depth (m) 6.00
SBC (t/m2) 19.00 SBC (t/m2) 21.00
Average N value 18 Average N value 20
Settlement for 10 t/m2 (mm) 17.00 Settlement for 10 /m2 (mm) 15.00
Total Settlement (mm) 32.30 Total Settlement (mm) 31.50
Depth Correction 0.675 Depth Correction 0.63
Rigidity factor 0.8 Rigidity factor 0.8
Corrected Settlement (mm) 17.4 Corrected Settlement (mm) 15.9
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Minor Bridge No. 353

Ludhiana-Ambala Section (DFCCIL)

Geo-technical Investigation

—_ e e e e e e e e
CHAPTER - 55
"Minor Bridge No. 353",

Location ~ Existing Km. - 307/24-26

CONSULTING
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Geo-technical Investigation

Ludhiana-Ambala Section (DFCCIL)

Minor Bridge No. 353

551 LOCATION OF STRUCTURE:
Proposed Minor Bridge of Span 2 x 3.66
552 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 >20.00m 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
BH-1 1.50 to 4.50 Silty Sand Medium Dense
4.50 t0 12.00 Silty Sand Dense
55.3 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH |Carbonate |Chlorides| Sulphate | Nitrate |Salinity
(m) % % % %
BHL1 3.00 9.00 0.012 0.0024 NIL 0.0011 0.029
6.00 8.90 0.012 0.0028 NIL 0.0012 0.036
55.4 DIFFERENTIAL FREE SWELL INDEX (DFS)
Bore Hole No. Depth (m) DEFS Index in %
3.00 NIL
B 6.00 NIL
555 NET ALLOWABLE BEARING PRESSURE
Borehole No. Depth from EGL (m) Net Allowable Bearing Pressure
(tm?)
1.50 07.00
3.00 13.00
BH-
A 4.50 21.00
6.00 22.00
55.6 CONCLUSIONS

e Subsurface Profiles indicates suitable Soil formation for foundations.

G BEEhE
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Minor Bridge No. 353
55.7 RECOMMENDATIONS

(i) Type of foundation Open foundation
(i) Depth of foundation below Below 4.50 m from EGL
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—307/24—26 FOR MINOR BRIDGE NO.—353,
ON KESARI TO SANEHWAL, LUDHIANA
Depth (m) N-Values RL-263.615
0.00 : =
1.0 =
3.00
4,50 20
6.00
41
7.50
10.50 43
12.00 49
LEGEND
SYMBOL DESCRIPTION
- . i 5 38 m‘[ SILT WITH
= SILTY SAND
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ANNEXURE - lll

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

INPUT DATA
Minor Bridge No 307/24-26 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 Ym2) 0.00
Void ratio (e) 0.72
Direction of load with vertical (°) 0.00
Density of surcharge (¢/m®) 1.62
Density of foundation soil (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
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
Ga=C NS dcic + q (Ng-1) sqdqig + (1/2) B yN,s,d,i, W’

The ultimate net bearing capacity in case of local shear failure is given by
g'a=(2/3) c N';s.d. i, + q (N'g-1) 8qdgiq + (1/2) B yN',s5,d,i, W'

Where,

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

dy =0, =1for ¢ <10°

d,=d,=1+0.1 (D/B)*SQRT(N,) for 6 >10°

N, = tan®(/4 +¢/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.

- {' {x

« CONSULTING
H Englneers Group Ltd.




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(m)  Length (m) S, 2, 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 dq d,
1 1.50 3.00 1.16 1.08 1.08
2 3.00 3.00 1.32 1.16 1.16
Inclination factors :
ig= {1-a/90)? ig=(1-0t/ 90) ® = (1- o/ 0) 2
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
Sno. Depth(m)  Width(m) Length (m) [SBC in (tm?)
General sheai Local shear Actual
1 1.50 3.00 8.00 15.44 5.81 7.26
2 3.00 3.00 8.00 27.91 10.75 13.33




ANNEXURE - Il

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

INPUT DATA
Minor Bridge No 307/24-26 BH-1
Type of footing
1 Continuous Strip
2 Rectangular Rectangular 2
3  Square
4 Gircular
Angle of internal friction (¢ °) 27.50
Cohesion {c in tm2) 0.00
Void ratio (e) 0.65
Direction of load with vertical (°) 0.00
Density of surcharge (t/m°) 1.62
Density of foundation soil (tm?) 1.76
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
Qg = ¢ Ncscdeic + g (Ng-1) 5qdgiq + (1/2) B y N, s,d, i, W'
The ultimate net bearing capacity in case of local shear failure is given by
Q'q=(2/3) c N'.s. dic + q (N'g-1) 54dgiq + (1/2) By N'ys,d, i, W'
Where,
d. = 1+ 0.2 (D/B)*"SQRT(N,)
dy=d, =1 for ¢ <10°
dy=d,=1+0.1 (D/B)*SQRT(N,} for ¢ >10°
N, = tan’(/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.
) CONSULTING
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Bearing capacity factors :

ANNEXURE - Ill

[0} 27.50 o' 19.23
N 25.43 N, 14.24
N, 14.53 Ny 6.02
N, 16.64 N, 4.97
Shape factors :
S.no.  Width(im)  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 4.50 3.00 1.49 1.25 1.25
2 6.00 3.00 1.66 1.33 1.33
Inclination factors :
R 2 . 2 . 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,/8 w'
1 4.50 3.00 -1.00 0.50
2 6.00 3.00 -1.50 0.50
Safe Bearing Capacit
S.no. Depth(m) Width(m}  Length (m) ISBC in (Umz)
General shea{ Local shear Actual
1 4.50 3.00 8.00 37.15 13.22 25.18
2 6.00 3.00 8.00 39.60 14.09 26.85
= e £ 3 €)
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ANNEXURE - 1V

Settlement Calculation As per IS 8009 (Part 1)

Location Minor Bridge
Chainage 307/24-26
Bore Hole No. 1 |
Footing Depth (m) 1.50 Footing Depth (m) 3.00
SBC (t/m2) 7.00 SBC (t/m2) 13.00
Average N value 35 Average N value 35
Settlement for 10 t/m2 (mm) 7.50 Settlement for 10 ¢/m?2 (mm) 7.50
Total Settlement (mm) 5.25 Total Settlement (mm) 9.75
Depth Correction 0.91 Depth Correction 0.83
Rigidity factor 0.8 Rigidity factor 0.8
Corrected Settlement (mm) 3.8 Corrected Settlement (mm) 6.5
Footing Depth (m) 4.50 Footing Depth (m) 6.00
SBC (t/m2) 25.00 SBC (t/m2) 26.00
Average N value 35 Average N value 35
Settlement for 10 t/m2 (mm) 7.50 Settlement for 10 t/m2 (mm) 7.50
Total Settlement (mm) 18.75 Total Settlement (mm) 19.50
Depth Correction 0.74 Depth Correction 0.68
Rigidity factor 0.8 Rigidity factor 0.8
Corrected Settlement (mm) 11.1 Corrected Settlement (mm) 10.6
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Minor Bridge No. 352

CHAPTER - 56
"Minor Bridge No. 352",

Location - Existing Km. - 307/05-07
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Geo-technical Investigation

Ludhiana-Ambala Section (DFCCIL)

Minor Bridge No. 352

56.1 LOCATION OF STRUCTURE:
Proposed Minor Bridge of Span 1x3x3
56.2 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 >20.00m 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
1.50 to 3.00 Silty Sand Medium Dense
BH-1 3.00 to 6.00 Silty Sand with Gravels Medium Dense
6.00 to 7.50 Silty Sand Medium Dense
7.50 to 12.00 Silty Sand Dense
56.3 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH |Carbonate |Chlorides| Sulphate | Nitrate |Salinity
(m) % % % %
BH-1 3.00 8.90 0.007 0.0017 NIL 0.0011 0.027
56.4 DIFFERENTIAL FREE SWELL INDEX (DFS)
Bore Hole No. Depth (m) DFS Index in %
3.00 NIL
Rl 6.00 NIL
56.5 NET ALLOWABLE BEARING PRESSURE
Borehole No. Depth from EGL (m) Net Allowable Bearing Pressure
(t/m?)
1.50 06.00
3.00 11.00
BH-1
4.50 15.00
6.00 16.00
56.6 CONCLUSIONS

o Subsurface Profiles indicates suitable Soil formation for foundations.
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Minor Bridge No. 352
56.7 RECOMMENDATIONS

(i) Type of foundation Open foundation
v Depth of foundation below Below 4.50 m from EGL
o) 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.

CONSULTING
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ANNEXURE-II

Consulting Engineers Group Ltd., Jaipur Geotechnical Report

BORELOG OF BH—1(LHS) AT EXISTING KM—307/5-7 FOR MINOR BRIDGE NO.—352,

ON KESARI TO SANEHWAL, LUDHIANA

Depth (m N-Values RL-263.677
0.00 ; - R
1.50 g 13 =
3.00 et — UDS

v 7
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ANNEXURE - Il

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

INPUT DATA
Minor Bridge No 307/5-7 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
Void ratio (e} 0.74
Direction of load with vertical (°) 0.00
Density of surcharge {t/m%) 1.60
Density of foundation soil (t/m®) 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
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
Qe =CN;s.d.i. + g (Ng-1) sqdgig + (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) ¢ N'os.dcic + g (N'g-1) s,dqiq + (1/2) B YN, s,d,i, W'
Where,

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

dq = d‘, =] for¢<10°

dy=d,=1+0.1 (D/BY*SQRT(N,) for ¢ >10°

N, = tan*(m/4 +0/2)

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

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.

CONSULTING
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Bearing capacity factors :

ANNEXURE - Il

¢ 26.00 o 18.10
N, 22.60 N 13.36
Nq 12.21 N 5.46
N, 13.18 N, 435
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.  Depthim)  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
Inclination factors :
i.= (1-a/90)° ig=(1-0/ 90) b= (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
Safe Bearing Capacity
Sno.  Depth(m)  Width(m) Length (m) [SBC in (vm?)
General sheai Local shear Actual
1 1.50 3.00 8.00 15.25 5.74 6.22
2 3.00 3.00 8.00 27.56 10.62 11.47

Lk o
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ANNEXURE - Il

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

INPUT DATA
Minor Bridge No 307/5-7 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3 Square

4 Circular
Angle of internal friction (¢ °) 27.00
Cohesion (¢ in /m2) 0.00
Void ratio (e) 0.72
Direction of load with vertical (°) 0.00
Density of surcharge (t/m®) 1.60
Density of foundation soil (¢/m®) 1.65
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
Qa =€ Nesedeic + 0 (Ng-1) sodgiq + (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'cs.de i + q (N'¢-1) sqdy i + (1/2) B y N, s,d, i, W'
Where,

d. = 1+ 0.2 (DyB)"SQRT(N}

d,=d,=1for ¢ <10°

dy=d,=1+0.1(Dy/B)*SQRT(N,) for ¢ >10°

N, = tan’(z/4 +0/2)

¢' 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.
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ANNEXURE - Il

Bearing capacity factors :

[0} 27.00 o' 18.85
N, 24.49 N'. 13.94
Ng 13.76 N’ 5.83
N, 15.49 N, 476
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 dq 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 :
io= (1-a/90) 2 iq = (1-c/ 90) 2 i,=(1-a/ )
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) [SBG in (tUm?)

General sheai Local shear Actual
1 4.50 3.00 8.00 34.07 12.43 15.67
2 6.00 3.00 8.00 36.30 13.24 16.70
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

Location Minor Bridge
Chainage 307/05-07
Bore Hole No. 1 I
Footing Depth (m) 1.50 Footing Depth (m) 3.00
SBC (t/m2) 6.00 SBC (t/m2) 11.00
Average N value 22 Average N value 28
Settlement for 10 /m2 (mm) 13.80 Settlement for 10 /m2 (mm) 10.00
Total Settlement (mm) 8.28 Total Settlement (mm) 11.00
Depth Correction 0.91 Depth Correction 0.83
Rigidity factor 0.8 Rigidity factor 0.8
Corrected Settlement (mm) 6.0 Corrected Settlement (mm) 7.3
Footing Depth (m) 4.50 Footing Depth (m) 6.00
SBC (fm2) 15.00 SBC (/m2) 16.00
Average N value 29 Average N value 29
Settlement for 10 /m2 (mm) 9.50 Settlement for 10 t/m2 (mm) 9.50
Total Settlement (mm) 14.25 Total Settlement (mm) 15.20
Depth Correction 0.74 Depth Correction 0.68
Rigidity factor 0.8 Rigidity factor 0.8
Corrected Settlement (mm) 84 Corrected Settlement (mm) 8.3
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Ludhiana-Ambala Section (DFCCIL) Minor Bridge No. 350

Geo-technical Investigation

CHAPTER - 57

"Minor Bridge No. 350",

Location - Existing Km. - 306/03-05
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Minor Bridge No. 350

571 LOCATION OF STRUCTURE:
Proposed Minor Bridge of Span 2x3x3

57.2 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 >20.00m 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
1.50 to 3.00 Silty Sand with Clay Medium Dense
BH-1 3.00 to 6.00 Silty Sand Medium Dense
6.00 to 7.50 Silty Sand with Gravels Dense
7.50 to 12.00 Silty Sand Dense
57.3 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH |Carbonate |Chlorides| Sulphate | Nitrate |Salinity
(m) % % % %
BEL1 3.00 8.50 NIL 0.0014 NIL 0.0011 0.018
6.00 8.90 0.007 0.0014 NIL 0.0011 0.018
574 DIFFERENTIAL FREE SWELL INDEX (DES)
Bore Hole No. Depth (m) DFS Index in %
3.00 NIL
B 6.00 NIL

575 NET ALLOWABLE BEARING PRESSURE

Borehole No. Depth from EGL (m) Net Allowable Bearing Pressure
(t/m?)
1.50 06.00
3.00 10.00
kil 450 20.00
6.00 21.00

57.6 CONCLUSIONS

e Subsurface Profiles indicates suitable Soil formation for foundations.
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Minor Bridge No. 350

57.7 RECOMMENDATIONS

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

CONSULTING
E Engineers Group Ltd.
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ANNEXURE-II

Consulting Engineers Group Ltd., Jaipur Geotechnical Report

BORELOG OF BH—1(LHS) AT EXISTING KM—306/3—5 FOR MINOR BRIDGE NO.—350,

ON KESARI TO SANEHWAL, LUDHIANA
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ANNEXURE - Ilf

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

INPUT DATA
Minor Bridge No 306/3-5 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3 Square

4 Circular
Angle of internal friction (¢ °) 26.00
Cohesion (¢ in /m2) 0.00
Void ratio (e) 0.77
Direction of load with vertical (°) 0.00
Density of surcharge (tm®) 1.60
Density of foundation soil (t/m®) 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

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
G =CN.s.d;ic + q (Ng1) 5qdgiq + (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) e N'escd.ic + q (N'-1) sqdy i + (1/2) B YN', 5,4, 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 +6/2)

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.

CONSULTING
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Bearing capacity factors :

ANNEXURE - lll

o} 26.00 o' 18.10
N, 22.60 N, 13.36
N, 12.21 N'y 5.46
N, 13.18 N, 4.35
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 1.50 3.00 1.16 1.08 1.08
2 3.00 3.00 1.32 1.16 1.16
Inclination factors :
% 2 . 2 B 2
i = (1-c/ 90) ig=(1-c/ 90) i,=(1- o/ 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
Safe Bearing Capacity
Sno. Depth(m)  Width(m) Length (m) [SBC in (Vm?)
General sheai Local shear Actual
q 1.50 3.00 8.00 15.71 5.89 5.89
2 3.00 3.00 8.00 28.05 10.78 10.78
- Aot 3 LA
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ANNEXURE - lll

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

Minor Bridge No 306/3-5 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3 Square

4  Circular
Angle of internal friction {¢ °) 26.50
Cohesion (¢ in /m2) 0.00
Void ratio (e) 0.67
Direction of load with vertical (°) 0.00
Density of surcharge (t/m°) 1.60
Density of foundation soil (m?) 1.75
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 =€ NcScd:ic + q (N-1) 540,iq + (1/2) B YNy s,d, i, W'

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

O'g=(2/3) ¢ N'. 5. dcic + q (N'g-1) Sqdqgiq + (1/2) B yN's,d,i, W’
Where,

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

d,=d,=1for ¢ <10°

dy=d,=1+0.1 (D/B)*SQRT(N,) for ¢ >10°

N, = tan®(n/4 +¢/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.
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ANNEXURE - Ill

Bearing capacity factors :

o 26.50 &' 18.47
N, 23.55 N' 13.65
Nq 12.98 N, 5.65
N, 14.34 N, 455
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 dg d,
1 4.50 3.00 148 1.24 1.24
2 6.00 3.00 1.65 1.32 1.32
Inclination factors :
i, = (1-01/90) 2 iq = (1-at/ 90) ? iy=(1-al/e)?®
1.00 1.00 1.00
Water table factor :
S.no.  Depth{im)  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 (tm?)
General sheal Local shear Actual
1 4.50 3.00 8.00 32.23 12.04 20.11
2 6.00 3.00 8.00 34.32 12.82 21.42
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

Location Minor Bridge
Chainage 306/03-05
Bore Hole No. 1 |
Footing Depth (m) 1.50 Footing Depth (m) 3.00
SBC (t/m2) 6.00 SBC (t/m2) 10.00
Average N value 30 Average N value 33
Settlement for 10 t/m2 (mm) 9.00 Settlement for 10 t/m2 (mm) 8.10
Total Settlement (mm) 540 Total Settlement (mm) 8.10
Depth Correction 091 Depth Correction 0.83
Rigidity factor 0.8 Rigidity factor 0.8
Corrected Settlement (mm) 3.9 Corrected Settlement (mm) 5.4
Footing Depth (m) 4.50 Footing Depth (m) 6.00
SBC (t/m2) 20.00 SBC (t/m2) 21.00
Average N value 33 Average N value 32
Settlement for 10 t/m2 (mm) 8.10 Settlement for 10 {/m2 (mm) 8.40
Total Settlement (mm) 16.20 Total Settlement (mm) 17.64
Depth Correction 0.74 Depth Correction 0.68
Rigidity factor 0.8 Rigidity factor 0.8
Corrected Settlement (mm) 9.6 Corrected Settlement (mm) 9.6
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Minor Bridge No. 348

CHAPTER - 58
"Minor Bridge No. 348",

Location - Existing Km. - 305/15-17
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Minor Bridge No. 348
581 LOCATION OF STRUCTURE:
Proposed Minor Bridge of Span 2x9.15
58.2 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 >20.00m below EGL.
Subsurface profile at the site
BOREHOLE Depth Type of Soil/Rock Soeil/Rock
No. (m) Characteristics
0.00 to 1.50 Sandy Silt with Clay Loose
BH-1 1.50 to 3.00 Sandy Silt with Clay Medium Dense
3.00 to 12.00 Silty Sand Medium Dense
58.3 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH |Carbonate |Chlorides| Sulphate | Nitrate | Salinity
(m) Y% % % Y%
BHL1 3.00 8.80 0.007 0.0024 NIL 0.0011 0.027
6.00 8.90 0.012 0.0021 NIL 0.0013 0.022
58.4 DIFFERENTIAL FREE SWELL INDEX (DFES)
Bore Hole No. Depth (m) DES Index in %
3.00 NIL
B 6.00 NIL
58.5 NET ALLOWABLE BEARING PRESSURE
Borehole No. Depth from EGL (m) Net Allowable Bearing Pressure
(t/m?)
1.50 05.00
3.00 10.00
BH-1
4.50 11.00
6.00 12.00
58.6 CONCLUSIONS

e Subsurface Profiles indicates suitable Soil formation for foundations.

58.7 RECOMMENDATIONS

-

- 17%7
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Minor Bridge No. 348

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

CONSULTING

‘ Engineers Group Ltd.
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ANNEXURE-II

Consulting Engineers Group ILitd., Jaipur Geotechnical Report

BORELOG OF BH—1(LHS) AT EXISTING KM—305/15—17 FOR MINOR BRIDGE NO.—348,

ON KESARI TO SANEHWAL, LUDHIANA
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ANNEXURE - Il

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

INPUT DATA
Minor Bridge No 305/15-17 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

38  Square

4 Circular
Angle of internal friction (¢ °) 26.00
Cohesion (¢ in tm2) 0.00
Void ratio (e) 0.76
Direction of load with vertical {*) 0.00
Density of surcharge (t/m®) 1.56
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

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
Qa=¢ Nescdoic + q (N-1) sqd, iy + (1/2) B YN, s, d,i, W'

The ultimate net bearing capacity in case of local shear failure is given by
ga=(2/3) c N'.scdcic + q (N'g-1) sqdgiq + (1/2) B yN',s,d,i, W'

Where,

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

d,=d,=1for ¢ <10°

dy=d, =1+ 0.1 (D/B)*SQRT(N,) foro>10°
q Y o

N, = tan®(w/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.

CONSULTING
Engineers Group Ltd.




ANNEXURE - Il

Bearing capacity factors :

¢ 26.00 o' 18.10
N, 22.60 N'. 13.36
Ng 12.21 N'q 5.46
N, 13.18 N', 4.35
Shape factors :
S.no.  Width(m) Length (m) 8, Sq Sy
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{im)  Width{m) de dg d,
1 1.50 3.00 1.186 1.08 1.08
2 3.00 3.00 1.32 1.16 1.16
Inclination factors :
i = (1-a/ 90) 2 i = (1-ot/ 90) 2 i,=(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

Safe Bearing Capacity

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

General shea Local shear | Actual
1 1.50 3.00 8.00 15.05 5.66 5.66
2 3.00 3.00 8.00 27.07 10.42 10.42

CONSULTING
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ANNEXURE - lll

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

Minor Bridge No 305/15-17 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3 Square

4 Circular
Angle of internal friction (¢ °} 26.50
Cohesion (¢ in Ym2) 0.00
Void ratio (e) 0.78
Direction of load with vertical {°) 0.00
Density of surcharge {t/m?) 1.56
Density of foundation soil (m®) 1.62
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
Qu=C Ngscdoic + g (Ng-1) s5dqi + (1/2) B yN,s,d, i, W'

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

A= (2/8) e N'os.d. i + q (N';-1) spdyig + (1/2) B YN s,d, i, W'
Where,

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

d,=d, =1 for ¢ <10°

dy,=d,=1+0.1(D/B)*SQRT(N,) for ¢ >10°

N, = tan(n/4 +¢/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.

i
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Bearing capacity factors :

ANNEXURE - Il

o} 26.50 ¢' 18.47
N. 23.55 N'g 13.65
Ng 12.98 N 5.65
N, 14.34 N, 4.55
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,
1 450 3.00 1.48 1.24 1.24
2 6.00 3.00 1.65 1.32 1.32
Inclination factors :
i = (1-/90) 2 iq = (1-c¢/ 90) iy=(1-o/9)®
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 (t¥m?)
General shea{ Local shear Actual
1 4.50 3.00 8.00 31.10 11.63 11.63
2 6.00 3.00 8.00 33.12 12.39 12.39
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ANNEXURE -1V

Settlement Calculation As per IS 8009 (Part 1)

Location Minor Bridge
Chainage 305/15-17
Bore Hole No. 1 |
Footing Depth (m) 1.50 Footing Depth (m) 3.00
SBC (t/m2) 5.00 SBC (t/m2) 10.00
Average N value 20 Average N value 21
Settlement for 10 {/m2 (mm) 15.00 Settlement for 10 /m2 (mm) 14.40
Total Settlement (mm) 7.50 Total Settlement (mm) 14.40
Depth Correction 0.91 Depth Correction 0.83
Rigidity factor 0.8 Rigidity factor 0.8
Corrected Settlement (mm) 5.5 Corrected Settlement (mmj) 9.6
Footing Depth (m) 450 Footing Depth (m) 6.00
SBC (t/m2) 11.00 SBC (t/m2) 12.00
Average N value 22 Average N value 23
Settlement for 10 {/m2 (mm) 13.80 Settlement for 10 /m2 (mm) 13.20
Total Settlement (mm) 15.18 Total Settlement (mm) 15.84
Depth Correction 0.74 Depth Correction 0.68
Rigidity factor 0.8 Rigidity factor 0.8
Corrected Settlement (mm) 9.0 Corrected Settlement (mm) 8.6
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Minor Bridge No. 347

CHAPTER - 59
"Minor Bridge No. 347",

Location - Existing Km. - 305/08-10

-

. 173? e . CONSULTING
J g Engineers Group Ltd.

£ 17 B Coany Maber NEga sams 11 O
“BT TaTATIERY B7UARE 110484



tttttttt e e e e e e w e e e YO PSP E PSP 9P92000O0OOTC



Geo-technical Investigation

Ludhiana-Ambala Section (DFCCIL)

Minor Bridge No. 347

591 LOCATION OF STRUCTURE:
Proposed Minor Bridge of Span 1x3x3
59.2 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 >15.00m 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
BH-1 1.50 to 4.50 Sandy Silt with Clay Medium Dense
4.50 to 7.50 Silty Sand Medium Dense
7.50 to 12.00 Silty Sand Dense
59.3 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH |Carbonate |Chlorides| Sulphate | Nitrate |Salinity
(m) % % % %
BLL1 3.00 8.70 0.002 0.0014 NIL 0.0009 0.027
6.00 8.90 0.010 0.0021 NIL 0.0012 0.020
59.4 DIFFERENTIAL FREE SWELL INDEX (DES)
Bore Hole No. Depth (m) DFS Index in %
3.00 15.00
BA 6.00 NIL
59.5 NET ALLOWABLE BEARING PRESSURE
Borehole No. Depth from EGL (m) Net Allowable Bearing Pressure
(t/m?)
1.50 09.00
3.00 14.00
BH-1
H 4.50 21.00
6.00 22.50
59.6 CONCLUSIONS

e Subsurface Profiles indicates suitable Soil formation for foundations.

CONSULTING
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Minor Bridge No. 347
59.7 RECOMMENDATIONS

() Type of foundation Open foundation
(i) Depth of foundation below Below 4.50 m from EGL
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—305/4—6 FOR MINOR BRIDGE NO.—347,

ON KESARI TO SANEHWAL, LUDHIANA
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ANNEXURE - Il

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

INPUT DATA
Minor Bridge No 305/8-10 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3  Square

4  Circular
Angle of internal friction {0 °) 21.00
Cohesion {c in m2) 0.90
Void ratio (e) 0.68
Direction of load with vertical (°) 0.00
Density of surcharge (t/m®) 1.70
Density of foundation scil (tm®) 1.77
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 calculation as per 1S:6403-1981 are given below -

The ultimate net bearing capacity in case of general shear failure is given by
Gu=CNcs.dic + g (Ng-1) sqdgig + (1/2) B yNys,d,i, W'

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

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

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

d,=d,=1foro<10°

d,=d,=1+0.1(D/B)*SQRT(N,) for ¢ >10°

N, = tan’(w/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 - Il

0 21.00 ¢ 14.42
N, 16.01 N’ 10.68
Ny 7.25 N 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
Depth factors :
S.no.  Depth(m) Width(m) dec dg d,
1 1.50 3.00 1.15 1.07 1.07
2 3.00 3.00 1.29 1.15 1.15
Inclination factors :
i = (1-0/90) ig= (1-0/ 90) ® iy=(1- o/ ¢) 2
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.ne.  Depth(m)  Width(m)  Length (m) [SBC in (Ym®%)
General shea‘ Local shear Actual
1 1.50 3.00 8.00 14.66 6.35 9.26
2 3.00 3.00 8.00 22.55 9.83 14.28
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ANNEXURE - lii

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

INPUT DATA
Minor Bridge No 305/8-10 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3 Square

4 Circular
Angle of internal friction (¢ °) 26.50
Cohesion (¢ in t/m2) 0.00
Void ratio (e) 0.67
Direction of load with vertical (°) 0.00
Density of surcharge (t/m®) 1.70
Density of foundation soil (t/m?) 1.79
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 15:6403-1981 are given below -

The ultimate net bearing capacity in case of general shear failure is given by
Qa=CNcScdoic +  (Ng-1) 55dyig + (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) ¢ N'cs.dgig + g (N'g-1) sqdgiq + (1/2) B yN',s,d, i, W'
Where,

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

dy=d, =1 for ¢ <10°

dy=d,=1+0.1 (D/B)*SQRT(N,) for ¢ >10°

N, = tan’(/4 +¢/2)

o' 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.

Englneers Group Ltd.
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ANNEXURE - Il

Bearing capacity factors :

o 26.50 ¢ 18.47
N, 23.55 N 13.65
N, 12.98 N'q 5.85
N, 14.34 N’ 455
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 4.50 3.00 1.48 1.24 1.24
2 6.00 3.00 1.65 1.32 1.32
Inclination factors :
i = {1-/90)® iq = (1-c/90) 2 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

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

General sheal Local shear | Actual
1 4.50 3.00 8.00 33.98 12.71 21.21
2 6.00 3.00 8.00 36.19 13.53 22.59
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (T’a.rt 1) Ch. 305 8-10
BH No. (A1
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 = 51 t/m’
Concentrated load P = 800 t/m’
Incerase in pressure at mid of layer AP = Pxlg
lg= 0247
AP = 20 tm’
Compression Index Cc = 0123
Thickness of clay layer H = 3 m
Initial Void ratio € = 0.68
Po*ap . 13875
Po
Ce Po + AP
Settlement of clay layer S e H log 19 B
S¢ = 003124 m
= 31.2371 mm

Correction for Depth and Rigidity of foundation on total settlement
Depth Factor Calculation

D/(LB)"*® = 061
D = Depth of Foundation
L/B = 267
Depth Factor = 09
Total Settlement of Rigid foundation
o Total Settlement at the centre of Flexible foundation
Rigidity Factor =
=08
Pore Pr. Correction = 0.85
Total Settlement = S5 xDFxRF
Se = 193295 mm
Footing Depth (m) 1.50
SBC (t/m2) 8.00
Average N value 27

Settlement for 10 t/m2 (mm) 10.00

Total Settlement (mm) 8.00
Depth Correction 0.91
Rigidity factor 0.8
Corrected Settlement (mm) 5.82
Total Settlement (mm) 25
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1) Ch. 305 8-10
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 = 6375 t/m’
Concentrated load P = 1400 t/m’
Incerase in pressure at mid of layer AP = Pxlg
Ig= 0247
AP = 35 ym
Compression Index Cc = (123
Thickness of clay layer H = 15 m
Initial Void ratio e, = 0.68
POt _ 15403
Po
Ce Po + AP
Settlement of clay layer S e H log 10 25 |
S = 0.02067 m
= 20669 mm

Correction for Depth and Rigidity of foundation on total settlement
Depth Factor Calculation

D/(LB)A"® = 061

D = Depth of Foundation
L/B = 267
Depth Factor = 091

Total Settlement of Rigid foundation
Pore water pressure

Rigidity Factor = : = N.A.
correction
Total Settlement at the centre of Flexible foundation
= 08
Pore Pr. Correction = N.A.
Total Settlement = S5xDFxRF.
SIZ = 15.0 mm
Footing Depth (m) 3.00
SBC (t/m2) 14.00
Average N value 27
Settlement for 10 t/m2 (mm) 10.80
Total Settlement (mm) 15.12
Depth Correction 0.83
Rigidity factor 0.8
Corrected Settlement (mm) 10.0
Total Settlement (mm) 25

CONSULTING
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

Location Minor Bridge
Chainage 305/08-10
Bore Hole No. 1
Footing Depth (m) 4,50 Footing Depth (m) 6.00
SBC (/m2) 21.00 SBC (/m2) 2250
Average N value 28 Average N value 28
Settlement for 10 /m2 (mm) 10.20 Settlement for 10 t/m2 (mm) 10.20
Total Settlement (mm) 2142 Total Settlement (mm) 2295
Depth Correction 0.74 Depth Correction 0.68
Rigidity factor 0.8 Rigidity factor 0.8
Corrected Settlement (mm) 12.7 Corrected Settlement (mm) 125
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Minor Bridge No. 345

CHAPTER - 60
"Minor Bridge No. 345",

Location - Existing Km. - 304/09-11
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Geo-technical Investigation

Ludhiana-Ambala Section (DFCCIL)

Minor Bridge No. 345

60.1 LOCATION OF STRUCTURE:
Proposed Minor Bridge of Span 2x4x2
60.2 BOREHOLE DESCRIPTIONS:
(@) 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-IIL
(d) Calculations of Safe Bearing Capacities in ANNEXURE-IIL
(e) Calculations of Probable Settlement in ANNEXURE-IV.
(f) Depth of water Table >20.00m below EGL.
Subsurface profile at the site
BOREHOLE Depth Type of Soil/Rock Soil/Rock
No. (m) Characteristics
0.00 to 1.50 Clayey Silt with Sand Loose
BH-1 1.50 to 3.00 Clayey Silt with Sand Medium Dense
3.00 to 7.50 Silty Sand Medium Dense
7.50 t0 12.00 Silty Sand Dense
60.3 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH |Carbonate |Chlorides| Sulphate | Nitrate | Salinity
(m) % % % %
BH.-1 3.00 8.80 0.007 0.0024 NIL 0.0013 0.039
6.00 8.80 0.010 0.0021 NIL 0.0011 0.035
60.4 DIFFERENTIAL FREE SWELL INDEX (DFS)
Bore Hole No. Depth (m) DFS Index in %
3.00 NIL
BHA 6.00 NIL
60.5 NET ALLOWABLE BEARING PRESSURE
Borehole No. Depth from EGL (m) Net Allowable Bearing Pressure
(t/m?)
1.50 05.00
3.00 10.00
BH-1 4.50 18.00
6.00 20.00
60.6 CONCLUSIONS

e Subsurface Profiles indicates suitable Soil formation for foundations.

60.7 RECOMMENDATIONS

CONSULTING
% Engineers Group Ltd.




Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Minor Bridge No. 345

(i) Type of foundation Open foundation
” Depth of foundation below Below 4.50 m from EGL
(ii) 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.

e cousuulna
P e T



wos eipuibasgbas o -3 QYL IZEE K04

II-6/70¢ "HJ 1V

9GS02GE 'BBBLIGT '6BB0IST —IvI-1et el @
£ l—indior unbop oAnpop'huoien foW'zL- . moommm moz_z DMWO&OZ& LO Zd.l_n._ ZO—HQUOI_
17 anowo saawiona | (11224Q) VIVEWY-YNVIHANT £€69°¢92 = I-HE 40 T Ll
2 Wi DR OLUZO_mmo -1 193royd 4313W NI SNOISNIWIa 1TV

JOQIIE\ JONIN XO08—3dAL WC LXC

3did

L XL —NVdS

ORECLL—HO 080N 30dldd (3S0d0dd

90 X

L NVdS WPE 300148 HONIW

e o <o
= o (<)
O st ——— i
o e e e e men meN S e S Gme W e e S e — — IWIIIJIIIIIIQI /IT W)
o _ \ WU : k“.ﬂ_llil]_|'_||||
% F, | o I
Z
\ i /
ok o |
.4 3ISNOH
III"II}IIIIIIIIrIII = e N WA W NN TSR ————— — --IIIIIIA
390148 YONIN X08-3dAL WNZXPXZT—NVdS a
CLPCLL—=HO L8ON 39dI48 d3S0d0dd .
avis Wr0'¢ X ¢ NVdS G¥¢ 3901889 HONIW
M
VYNYIHAN VIVEWY

1d0d3y TVIINHIZLOIYH

dNdIvr Al dNo¥9 SYIANIONT 9NILINSNOD



‘M7 dnoss sieeujbuz
SGNILINSNOD

s d * # & . dN TN i 000 6¥°0 2ro ¥9'g S8'E8 [§: 6e'e pues Ay 96°9¢ £4°0 By oozl
& ¥ 2 2 2 = dN TIN FirA 00°0 6¥°0 2¥0 ¥9°'G S8'€8 WL 6L2 pues Ais 80°9€ 28’0 144 050t
& * * . . = dN TN 12 000 6¥°0 F4all] ¥9°S S8'EB 6V'L Le pueg Ajig Gg6ge €60 se 0S4
0592 000 99'e 8S'L 658 oLl dN TIN 82 00°0 0070 00°0 EE'y £9°06 00's 000 pueg Ans % ks san 009
*
1 7 7 = s dN 1IN ¥4 00°0 26’0 80 ég’c 05°€ES 12'0r £97%C pueg Ang 0Z'Lt A S gl 05t
.a..u.nq
0092 000 ¥9'e 8yl | 899 85’} dN TIN L2 00°0 000 000 A 1] 8884 L581 892 pueg AN - - san 00'e s B
e
el
§ - - 2 = 9l €e 6€ 00°0 9L} L2 6vY LB} 99°0% | 6’81 pues ywm yig Aaken 6BEL €51 €l 05t
]
]
> = i - - = i1 L) 1g 000 | 980 | 22T 82t 9e0L | 0299 | 859t pues yum s Aehe;n - - - 0070
i
saibap aoywb % ao/wb I'd 1d 71 | 8sse0D | eul4 | esieo) | wnipapy aul4 {dnougy l0s) N |75 N {w) 19
uEu_.mv_ ol ns fein n I — il
] Anein 1 [ElT15]) pues uonduass lojoe4 pe woyy
. I SRS O SO I A N R SISyl ERSE, SR ST
yibueng seays| owosds| 'a'a  aw | am % shwi bBisqieny PBUIBIBL W %% UCIINGUISI BZIS UIBID 1o palBuo) | uoiosue) -AIBSq0 ydsg
£59'€92 ‘ :E%.m_ ‘w00'02 ;o_mn. (SH L 6002°50° L1 0} 6002°90" L1 GvE "oN 8Bpug —
uoneAs|3 eseung yidaq uoeuuIs L 3jqe Jsjem 4o yideq ‘ON ‘H'g 1e uoiea Bunise j0 aleq H-6/v0€ abeuleyD

11°6//0€ ADVNIVHD LV Sbe “ON IDAIYE HONIW 404 (SHDI-HE LV TI0H FHOH 40 SOILSTNALOVIVHO TI0S

uoday [eoluyoajoar)

I - FHNXINNY



ANNEXURE-II

Consulting Engineers Group Ltd., Jaipur Geotechnical Report

BORELOG OF BH—1(LHS) AT EXISTING KM—304/9—11 FOR MINOR BRIDGE NO.—345,

ON KESARI TO SANEHWAL, LUDHIANA

Depth (m> N-Values

RL-263.653
0.00 Fr=re e - W
1.50 % — 13 g
3.00 e uDS
4,50 % — 10 L
6.00 |— UDS
7.50 g |— 35 S
5 44
10.50 w— 44
12.00 48 48
LEGEND
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CLAYEY SILT WITH
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ANNEXURE - lll

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

INPUT DATA
Minor Bridge No 304/9-11 BH-1

Type of footing

1 Continuous Strip

2  Rectangular Rectangular 2

3  Sqguare

4 Circular
Angle of internal friction (¢ °) 26.00
Cohesion (c in /m2) 0.00
Void ratio (e) 0.78
Direction of load with vertical () 0.00
Density of surcharge (trm%) 1.58
Density of foundation soil (t/m®) 1.58
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 calculation as per 1S:6403-1981 are given below -

The ultimate net bearing capacity in case of general shear failure is given by
Qo= Ngscdeic + g (Ng1) 5qdqiq + (1/2) By Nys,d,i,W*

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

ga={2/3) € Nus. doic + q (N'g-1) sqdyiq + (1/2) B YN, 5,d,i, W'
Where,

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

dy=d,=1foro<10°

dy=d,=1+0.1(D/B)*SQRT(N,) for ¢ >10°

N, = tan’(/4 +¢/2)

o' for local shear fallure = 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.
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Bearing capacity factors :

ANNEXURE - lll

é 26.00 o 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
Depth factors :
S.no.  Depth(m) Width(m) de dg d,
1 1.50 3.00 1.16 1.08 1.08
2 3.00 3.00 1.32 1.16 1.16
Inclination factors :
i = (1-c/90) ® ig=(1-0t/ 90) ? i, =(1- e/ 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) |SBG in (Ym?)
General shea| Local shear | Actual
1 1.50 3.00 8.00 15.06 5.67 5.67
2 3.00 3.00 8.00 27.22 10.49 10.49
o 49L"
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ANNEXURE - Il

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

Minor Bridge No 304/9-11 BH-1

Type of footing

1 Continuous Strip

2 Rectangular Rectangular 2

3 Square

4 Circular
Angle of internal friction (¢ °) 26.50
Cohesion (¢ in m2) 0.00
Void ratio (e) 0.68
Direction of load with vertical (°) 0.00
Density of surcharge (t/m°) 1.58
Density of foundation soil (t/m?) 1.72
Depth of water table(m) 1.50
Factor of safety 3.00

S.no. Depth (m) Width (m) Length (m)
4.50 3.00 8.00
2 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
Qs=¢ Ncscd:ic + g (Ng-1) 840,iq + (1/2) B YN, s,d,i, W'

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

94 ={2/3) c N'escdeic + q (N'g-1) 54dqiq + (1/2) B YN s, d,i, W'
Where,

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

dy=d,=1for o <10°

do=d,=1+0.1 {D/B}*SQRT(N,) fora>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.
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Bearing capacity factors :

ANNEXURE - il

o 26.50 0 18.47
N, 23.55 N's 13.65
Ny 12.98 N'y 5.65
N, 14.34 N'y 455
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 dg d,
1 4.50 3.00 1.48 1.24 1.24
2 6.00 3.00 1.65 1.32 1.32
Inclination tactors :
io= (1-a/90) 2 ig = (1-a/90) i,=(1-a/¢)?
1.00 1.00 1.00
Water table factor :
S.no.  Depth(m) Width{m) Z,/B w’
1 450 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 (tym?)
General sheal Local shear | Actual
1 4.50 3.00 8.00 31.79 11.88 18.85
2 6.00 3.00 8.00 33.86 12.65 20.07
g -
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

Location Minor Bridge
Chainage 304/09-11
Bore Hole No. 1 |
Footing Depth (m) 3.00 Footing Depth (m) 4.50
SBC (t/m2) 10.00 SBC (t/m2) 18.00
Average N value 16 Average N value 17
Settlement for 10 t/m2 (mm) 19.00 Settlement for 10 t/m2 (mm) 18.00
Total Settlement (mm) 19.00 Total Settlement (mm) 3240
Depth Correction 0.83 Depth Correction 0.74
Rigidity factor 0.8 Rigidity factor 0.8
Corrected Settlement (mm) 12.6 Corrected Settlement (mm) 19.2
As per I5:8009 Partl Ch. 304 9-11
Footing Depth (m) 6.00
SBC (i/m2) 20.00
Average N value 27
Settlement for 10 /m2 (mm) 10.80
Total Settlement (mm) 21.60
Depth Correction 0.68
Rigidity factor 0.8
Corrected Settlement (mm) 11.8
- P T Al
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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
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

D = Depth of Foundation

Depth Factor

Minor Bridge Ch. 304/9-11

Correction for Depth and Rigidity of foundation on total settlement

= 15 m
= 80 m
= 30 m
Po = 3375 t/m’
= 500 t/m’
AP = Pxlg
Ig= 0247
AP = 12 ym’
Cc = 0.15
H = 15 m
e, = 0.78
Po + Ap
— = ].36593
Po
Cc
S =W H log 10
S¢ = 0.01712 m
= 17.1186 mm
D/(LBY® = 061
L/B = 267
= 091

Total Settlement of Rigid foundation

Rigidity Factor =

Total Settlement

=08
Pore Pr. Correction = (.85

Total Settlement at the centre of Flexible foundation

S;x D.ExRF.
10,6 mm

1]

sz

Po + AP

Po

Footing Depth (m) 1.50
SBC (/m2) 5.00
Average N value 16
Settlement for 10 t/m2 (mm) 19.00
Total Settlement (mm) 9.50
Depth Correction 0.91
Rigidity factor 0.8
Corrected Settlement (mm) 6.9
Total Settlement (mm) = 17.5

e,
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Minor Bridge No. 342

CHAPTER - 61
"Minor Bridge No. 342",

Location - Existing Km. - 303/12-14
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Geo-technical Investigation

Ludhiana-Ambala Section (DFCCIL)

Minor Bridge No. 342

61.1 LOCATION OF STRUCTURE:
Proposed Minor Bridge of Span 2x3x2
61.2 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 220.00m below EGL.
Subsurface profile at the site
BOREHOLE Depth Type of Soil/Rock Soil/Rock
No. (m) Characteristics
0.00 to 1.50 Clayey Silt with Sand Loose
BH.1 1.50 to 4.50 Clayey Silt with Sand Medium Dense
4.50 to 10.50 Silty Sand Medium Dense
10.50 to 12.00 Silty Sand Dense
61.3 CHEMICAL ANALYSIS OF SOIL:
BOREHOLE CHEMICAL PROPERTIES
No. Depth pH |Carbonate |Chlorides| Sulphate | Nitrate |Salinity
(m) % % % %
BHL1 3.00 8.80 0.007 0.0018 NIL 0.0009 0.041
9.00 8.60 0.010 0.0017 NIL 0.0011 0.021
614 DIFFERENTIAL FREE SWELL INDEX (DFS)
Bore Hole No. Depth (m) DFS Index in %
3.00 10.00
el 6.00 NIL
61.5 NET ALLOWABLE BEARING PRESSURE
Borehole No. Depth from EGL (m) Net Allowable Bearing Pressure
(t/m?)
1.50 06.50
3.00 10.00
el 4.50 16.00
6.00 17.00
61.6 CONCLUSIONS

e Subsurface Profiles indicates suitable Soil formation for foundations.
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Geo-technical Investigation Ludhiana-Ambala Section (DFCCIL) Minor Bridge No. 342
61.7 RECOMMENDATIONS

(i) Type of foundation Open foundation
(i) Depth of foundation below  Below 4.50 m from EGL
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—303/12—14 FOR MINOR BRIDGE NO.—342,

ON KESARI TO SANEHWAL, LUDHIANA

Depth (m) N-Values

o _ RL-263.99
1.50 % — 10 il
3.00 +— ups
4,50 § 18 5
6.00 — 23 e
7.50 % — 26 £
9.00 — UDS
10,50 % — 45 i
12.00 53 03
LEGEND

SYMBOL DESCRIPTION

CLAYEY SILT WITH
SAND

SILTY SAND
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ANNEXURE - Il

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

INPUT DATA
Minor Bridge No 303/12-14 BH-1

Type of footing

1 Gontinuous Strip

2 Rectangular Rectangular 2

3  Square

4  Circular
Angle of internal friction (¢ *) 22.00
Cohesion (c in Ym2) 1.00
Void ratio (e) 0.78
Direction of load with vertical () 0.00
Density of surcharge (t/ma} 1.64
Density of foundation soil (t/m®) 1.64
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 calculation as per 1S:6403-1981 are given below -

The ultimate net bearing capacity in case of general shear failure is given by
Go=C NS deic + q {Ng1) sqdgiq + (1/2) B yNys,d, i, W'

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

qa=(2/3) c N'es.d. i + g (N'g-1) 54dyiq + (1/2) B yN',;s,d, i, W'
Where,

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

dy=d,=1forp<10°

dy=d,=1+0.1 (DyB)"SQRT(N,) for ¢ >10°

N, = tan’(m/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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ANNEXURE - [l

Bearing capacity factors :

o] 22.00 o' 15.15
N. 17.19 N'. 11.09
N, 8.10 N’y 4.01
N, 7.59 N’ 2.73
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 1.50 3.00 1.15 1.07 1.07
2 3.00 3.00 1.30 1.15 1.15
Inclination factors :
ip= (1-0/90)2 ig = (1-0./ 90) ® iy=(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

Safe Bearing Capacity

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

General sheal Local shear Actual
1 1.50 3.00 8.00 16.64 6.92 6.92
2 3.00 3.00 8.00 25.40 10.63 10.63
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ANNEXURE - Il

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

Minor Bridge No 303/12-14 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 m2) 0.00
Void ratio {e) 0.70
Direction of load with vertical (°) 0.00
Density of surcharge (t/m®) 1.64
Density of foundation soil (t/m®) 1.65
Depth of water table(m) 1.50
Factor of safety 3.00

S.no. Depth (m) Width (m) Length (m)
1 450 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
Qu=CNescdoie + g (Ng1) 5465iq + (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) ¢ N'escdeic + g (N'y-1) s4d,i; + (1/2) B Y N',5,d,i, W'
Where,

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

dq = d..,: 1 fOTq)('[Uo

dy=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.
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ANNEXURE - lll

Bearing capacity factors :

] 26.00 o} 18.10
N, 22.60 N’ 13.36
Ny 12.21 N'q 5.46
N, 13.18 N’y 435
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
Depth factors :
S.no.  Depth(m)  Width{m) dc dq d,
1 4.50 3.00 1.48 1.24 1.24
2 6.00 3.00 1.64 1.32 1.32
Inclination factors :
i = (1-0t/90) ° ig= (1-0t/ 90) ° = {(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 (t/m?)
General shea{ Local shear 1 Actual
1 4.50 3.00 8.00 30.24 11.65 16.29
2 6.00 3.00 8.00 32.19 12.40 17.35




ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

Minor Bridge Ch. 303/12-14

BH No. (A1)
Depth of foundation = 1.5 m
Length of footing (L) = 80 m
Width of footing (B) = 30 m
Initial effective stress at mid of layer Po = 48 t/ m?
Concentrated load P = 650 t/ m’
Incerase in pressure at mid of layer AP = Pxlg
Ig= 0238
AP = 15 t/m’
Compression Index Cc = 015
Thickness of clay layer H = 3 m
Initial Void ratio e, = 078
Porldp - 130099
Po
g _ Cc 1 Po + AP
Settlement of clay layer f L — H 0g 10 o
S = 0.03067 m
= 30.6726 mm
Correction for Depth and Rigidity of foundation on total settlement
Depth Factor Calculation
D/(LB)A"° = 061
D = Depth of Foundation
L/B = 267
Depth Factor = 091
Total Settlement of Rigid foundation
o Total Settlement at the centre of Flexible foundation
Rigidity Factor =
=038
Pore Pr. Correction = = 0.85
Total Settlement = 5xDFxRF
Sk = 190 mm
Footing Depth (m) 1.50
SBC (t/fm2) 6.50
Average N value 22
Settlement for 10 t/m2 (mm) 13.00
Total Settlement (mm) 8.45
Depth Correction 0.91
Rigidity factor 0.8
Corrected Settlement (mm) 6.2
Total Settlement (mm) = 25
lE:DlNS UGLTIN‘;E
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ANNEXURE -1V

Settlement Calculation As per IS 8009 (Part 1) Minor Bridge Ch. 303/12-14
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 = 603 t/m’
Concentrated load P = 10.00 t/ m’
Incerase in pressure at mid of layer AP = Pxly
Ig= 0247
AP = 25 t/m°
Compression Index Cc = 015
Thickness of clay layer H = 15 m
Initial Void ratio e, =  (0.78
Por2p - 140962
Po
i 5 & 1 Po + AP
Settlement of clay layer ¢ v H 0g 19 o |
S¢ = 0.01885 m
= 18.8471 mm
Correction for Depth and Rigidity of foundation on total settlement
Depth Factor Calculation
D/(LB)N"® = 061
D = Depth of Foundation
L/B = 267
Depth Factor = 083
Total Settlement of Rigid foundation
5 Total Settlement at the centre of Flexible foundation
Rigidity Factor =
=08
Pore Pr. Correction = 0.85
Total Settlement = 5 xDFExRF.
Sk = 106 mm
Footing Depth (m) 3.00
SBC (t/m2) 10.00
Average N value 20
Settlement for 10 t/m2 (mm) 15.00
Total Settlement (mm) 15.00
Depth Correction 0.83
Rigidity factor 0.8
Corrected Settlement (mm) 9.96
Total Settlement (mm) 20.6
CONSULTING
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ANNEXURE - IV

Settlement Calculation As per IS 8009 (Part 1)

Location Minor Bridge
Chainage 303/12-14
Bore Hole No. 1 |
Footing Depth (m) 4.50 Footing Depth (m) 6.00
SBC (t/m2) 16.00 SBC (t/m2) 17.00
Average N value 22 Average N value 26
Settlement for 10 /m2 (mm) 13.80 Settlement for 10 #/m2 (mm) 11.40
Total Settlement (mm) 22.08 Total Settlement (mm) 19.38
Depth Correction 0.74 Depth Correction 0.68
Rigidity factor 0.8 Rigidity factor 0.8
Corrected Settlement (mm) 13.1 Corrected Settlement (mm) 105
- 4 &
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