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BHOOMI GEOTECH PVT. LTD

(AN ISO 9001: 2008 CERTIFIED LABORATORY). | Job No. 201409 Table No. A-3
CHEMICAL TEST RESULTS
SOIL-WATER EXTRACT :
Depth, Sulphate Content Chloride pH
Hiereliolsl kia. (m) (S03),% Content ,% Value
1 2.50 0.08 0.06 7.9

REQUIREMENTS FOR CONCRETE EXPOSED TO SULPHATE ATTACK AS

PER IS : 456-2000, CLAUSES 8.2.2.4 AND 9.1.2,

TABLE 4, PAGE-19

Concentration of Sulphates, expressed as SO,

Class In Groundwater (mg/l)
In-Soil-Water Extract (Total) Percent
1 Traces (<0.2) Less than 300
2 0.2t00.5 300-1200
3 0.5t0 1.0 1200-2500
4 1.0t02.0 2500-5000
5 >2.0 > 5000
CLASSIFICATION OF CHLORIDE CONDITIONS IN GROUNDWATER*
o Chloride Limits
Classification - 7
Temperate Climate Tropical Climate
Negligible 0-2000 ppm Not Applicable
Moderate 2000-10,000 ppm 0-2000 ppm
High More than 10,000 ppm 2000-20,000 ppm
Very High Generally not applicable Only if gonsidarably in exeass

of 20,000 ppm

*SOURCE : INSTITUTION OF CIVIL ENGINEERS, LONDON (1979)

Location: Village Road at Ch 0+650 km

Geotechnical Investigation for Hapur - Muzaffarnagar Section of DFCC Meerut
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BHOOMI

GEOTECH PVT. LTD. an

Job No.: 201414 Fig. No. A-2
ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-1 2.50 Sandy silt (ML-CL) 0 29 65 6
BH-1 5.50 Fine sand (SP-SM) 0 93 7 0
BH-1 9.00 Fine sand (SP-SM) 0 89 11 0
BH-1 12.00 Fine sand (SP-SM) 0 93 7 0
BH-1 15.00 Fine sand (SP-SM) 0 92 8 0
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BHOOMI GEOTECH PVT. LTD

(AN ISO 9001: 2008 CERTIFIED LABORATORY).

Job No. 201414 Table No. A-5
CHEMICAL TEST RESULTS
SOIL-WATER EXTRACT :
Depth, Sulphate Content Chloride pH
Hiereliolsl kia. (m) (S03),% Content ,% Value
1 2.50 0.08 0.06 7.9
2 5.50 0.10 0.04 7.8

REQUIREMENTS FOR CONCRETE EXPOSED TO SULPHATE ATTACK AS

PER IS : 456-2000, CLAUSES 8.2.2.4 AND 9.1.2,

TABLE 4, PAGE-19

Concentration of Sulphates, expressed as SO,

Class In Groundwater (mg/l)
In-Soil-Water Extract (Total) Percent
1 Traces (<0.2) Less than 300
2 0.21t0 0.5 300-1200
3 0.5t0 1.0 1200-2500
4 1.0t0 2.0 2500-5000
5 >2.0 > 5000

CLASSIFICATION OF CHLORIDE CONDITIONS IN GROUNDWATER*

Classification

Chloride Limits

Temperate Climate

Tropical Climate

Negligible
Moderate
High

Very High

0-2000 ppm
2000-10,000 ppm
More than 10,000 ppm

Generally not applicable

Not Applicable
0-2000 ppm
2000-20,000 ppm

Only if considerably in excess
of 20,000 ppm

*SOURCE : INSTITUTION OF CIVIL ENGINEERS, LONDON (1979)

Location: Major Bridge at Nala Ch. :

1+172 km

Geotechnical Investigation for Hapur - Muzaffarnagar Section of DFCC Meerut
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BHOOMI GEOTECH PVT. LTD. an

ISO 9001 : 2008 CERTIFIED LABORATORY) Job No.: 201414 Fig. No. A -3
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample o % % 1o il lo
Number Depth, m Sample Description Gravel | sand % Silt | % Clay
BH-1 0.50 Sandy silt (ML-CL) 0 33 61 6
BH-1 2.50 Sandy silt (ML-CL) 0 31 63 6
BH-1 5.50 Sandy silt (ML-CL) 0 33 59 8
BH-1 9.00 Silty Fine sand (SM) 0 86 14 0
BH-1 12.00 Fine sand (SP-SM) 0 92 8 0
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BHOOMI GEOTECH PVT. LTD. an

ISO 9001 : 2008 CERTIFIED LABORATORY) Job No.: 201414 Fig. No. A -4
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample " % % 1o il lo
Number Depth, m Sample Description Gravel | sand % Silt | % Clay
BH-1 15.00 Fine sand (SP-SM) 0 93 7 0
BH-1 17.50 Clayey silt (CL) 5 12 70 13
BH-1 20.50 Clayey silt (CL) 4 11 73 12
BH-1 22.50 Silty Fine sand (SM) 0 66 34 0
BH-1 30.00 Silty Fine sand (SM) 0 84 16 0
SAND
CLAY
SILT FINE | MEDIUM | coARsE GRAVEL
100 p—h& ——fa— & >
? HEEEN | =
90 ]
Il
g ,,_./7
/
y:
80 //
/ /
_n /)
£ / |
g / /
=~ 60 /
o
5 /
£50
i /
40 J
/ /
/ A
30 / /
/ Pa
—6—Borehole No: 1, Depth: 15 m
g /// —e—Borehole No: 1, Depth: 17.5m 1]
P ///Z —A— Borehole No: 1, Depth: 20.5 m
g —
10 /// ’,/ e —A—Eorel;o:e :o: : , gepz:: §§5 m B
— — —B—Borehole No: 1, Depth: 30 m
o L —T [ 1 " [ []]
0.001 0.010 0.100 1.000 10.000

Particle Size, mm

Location: Major Bridge at Nala Ch.: 1+172 km

Geotechnical Investigation for Hapur - Muzaffarnagar Section of DFCC Meerut

417




BHOOMI GEOTECH PVT. LTD. an
ISO 9001 : 2008 CERTIFIED LABORATORY)

Job No.: 201414 Fig. No.A-5

Grain Size Analysis

SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-2 0.50 Sandy silt (ML-CL) 0 31 64 5
BH-2 2.50 Sandy silt (ML-CL) 0 21 72 7
BH-2 5.50 Fine sand (SP-SM) 0 90 10 0
BH-2 9.00 Fine sand (SP-SM) 0 90 10 0
BH-2 12.00 Fine sand (SP-SM) 0 92 8 0
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BHOOMI GEOTECH PVT. LTD. an

Job No.: 201414 Fig. No.A-6
ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-2 15.00 Fine sand (SP) 0 97 3 0
BH-2 20.50 Clayey silt (CL) 6 13 67 14
BH-2 23.50 Clayey silt (CL) 1 3 83 13
BH-2 25.50 Fine sand (SP-SM) 6 83 11 0
BH-2 28.50 Fine sand (SP-SM) 0 90 10 0
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BHOOMI GEOTECH PVT. LTD

(AN ISO 9001: 2008 CERTIFIED LABORATORY).

Job No. 201414 Table No. B-5
CHEMICAL TEST RESULTS
SOIL-WATER EXTRACT :
Depth, Sulphate Content Chloride pH
Hiereliolsl kia. (m) (S03),% Content ,% Value
1 2.50 0.10 0.04 7.6
2 5.50 0.08 0.04 7.6

REQUIREMENTS FOR CONCRETE EXPOSED TO SULPHATE ATTACK AS
PER IS : 456-2000, CLAUSES 8.2.2.4 AND 9.1.2, TABLE 4, PAGE-19

Concentration of Sulphates, expressed as SO;

Class In Groundwater (mg/l)
In-Soil-Water Extract (Total) Percent
1 Traces (<0.2) Less than 300
2 0.21t0 0.5 300-1200
3 0.5t0 1.0 1200-2500
4 1.0t0 2.0 2500-5000
5 >2.0 > 5000

CLASSIFICATION OF CHLORIDE CONDITIONS IN GROUNDWATER*

Classification

Chloride Limits

Temperate Climate

Tropical Climate

Negligible 0-2000 ppm Not Applicable
Moderate 2000-10,000 ppm 0-2000 ppm

High More than 10,000 ppm 2000-20,000 ppm
Very High Generally not applicable Only i sansiderably in sxeess

of 20,000 ppm

*SOURCE : INSTITUTION OF CIVIL ENGINEERS, LONDON (1979)

Location: Major Bridge at State Highway Ch. : 2+109 km

Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut
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BHOOMI GEOTECH PVT. LTD. an

Job No.: 201414 Fig. No.B -3
ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-1 2.50 Sandy silt (ML-CL) 0 17 77 6
BH-1 5.50 Sandy silt (ML-CL) 0 29 66 5
BH-1 8.50 Silty Fine sand (SM) 0 82 18 0
BH-1 13.50 Silty Fine sand (SM) 6 55 39 0
BH-1 16.50 Silty Fine sand (SM) 0 70 30 0
SAND
CLAY
SILT FINE | MEDIUM | COARSE GRAVEL
100 o & 5 =i -
S et
90
/ /
/
41/
80 e
/ /f i
!
" // (
= /
(0]
240 /
3 / / //
z /|
C
=50 /
X /
" ' /
/1 / /
30 / A
/
// / —e—Borehole No: 1, Depth: 2.5 m
20 74 1 = —e—Borehole No: 1, Depth: 5.5 m i
/ //// - —A—Borehole No: 1, Depth: 8.5 m
10 // //: A = —a—Borehole No: 1, Depth: 13.5m |
T —8—Borehole No: 1, Depth: 16.5 m
oL BET—— |
0.001 0.010 0.100 1.000 10.000

Particle Size, mm

Location: Major Bridge at Nala Ch.: 2+109 km

Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut

421




BHOOMI GEOTECH PVT. LTD. an

Job No.: 201414 Fig. No.B -4
ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-1 18.00 Fine sand (SP-SM) 0 90 10 0
BH-1 22.50 Fine sand (SP-SM) 0 91 9 0
BH-1 26.50 Sandy silt (ML-CL) 0 37 57 6
BH-1 29.50 Sandy silt (ML-CL) 0 32 62 6
BH-1 30.00 Silty Fine sand (SM) 0 85 15 0
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BHOOMI GEOTECH PVT. LTD. an

Job No.: 201414 Fig. No.B-5
ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-2 0.50 Sandy Silt (ML) 0 39 58 3
BH-2 2.50 Sandy Silt (ML) 0 37 60 3
BH-2 5.50 Silty Fine sand (SM) 0 69 31 0
BH-2 8.50 Fine sand (SP-SM) 0 88 12 0
BH-2 12.00 Silty Fine sand (SM) 0 55 45 0
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BHOOMI GEOTECH PVT. LTD. AN | o, no- 201414

Fig. No.B -6
ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-2 16.50 Silty Fine sand (SM) 0 67 33 0
BH-2 19.50 Fine sand (SP-SM) 0 92 8 0
BH-2 23.50 Sandy silt (ML-CL) 6 17 71 6
BH-2 26.50 Sandy silt (ML-CL) 0 40 54 6
BH-2 30.00 Fine sand (SP-SM) 0 93 7 0
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BHOOMI GEOTECH PVT. LTD

BHOOMI (AN ISO 9001: 2008 CERTIFIED LABORATORY). | Job No. 201414 Table No. C-7
T
CHEMICAL TEST RESULTS
SOIL-WATER EXTRACT :
Depth Sulphate Content Chloride H
Borehole No. P, P 0 ° P
(m) (SO,),% Content ,% Value
1 2.50 0.10 0.04 7.6
2 5.50 0.08 0.04 7.6
3 2.50 0.10 0.06 7.5
REQUIREMENTS FOR CONCRETE EXPOSED TO SULPHATE ATTACK AS
PER IS : 456-2000, CLAUSES 8.2.2.4 AND 9.1.2, TABLE 4, PAGE-19
Concentration of Sulphates, expressed as SO,
Class In Groundwater (mg/l)
In-Soil-Water Extract (Total) Percent
1 Traces (<0.2) Less than 300
2 0.2t0 0.5 300-1200
3 0.5t0 1.0 1200-2500
4 1.0to 2.0 2500-5000
5 >2.0 > 5000
CLASSIFICATION OF CHLORIDE CONDITIONS IN GROUNDWATER*
o Chloride Limits
Classification - -
Temperate Climate Tropical Climate
Negligible 0-2000 ppm Not Applicable
Moderate 2000-10,000 ppm 0-2000 ppm
High More than 10,000 ppm 2000-20,000 ppm
. . Only if considerably in excess
Very High Generally not applicable of 20,000 ppm

*SOURCE : INSTITUTION OF CIVIL ENGINEERS, LONDON (1979)

Location: Ch. : 2+306 km

Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut

425




gaoomi | | BHOOMI GEOTECH PVT. LTD. aN| o1 now 201414 Fig. No. C - 4
— ISO 9001 : 2008 CERTIFIED LABORATORY)

Grain Size Analysis

SAMPLE DETAILS TEST RESULTS
Borehole Sample s % % | o siis |0
Number Depth, m Sample Description Gravel | sand % Silt |% Clay
BH-1 0.50 Sandy silt (ML-CL) 0 38 57 5
BH-1 2.50 Sandy silt (ML-CL) 1 12 81 6
BH-1 5.50 Sandy Silt (ML) 0 18 79 3
BH-1 7.50 Fine sand (SP-SM) 0 88 12 0
BH-1 10.50 Fine sand (SP-SM) 0 89 11 0
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Grain Size Analysis

SAMPLE DETAILS TEST RESULTS
Borehole Sample . % % ;
| D o, o,
Number Depth, m Sample Description Gravel | sand % Silt |% Clay
BH-1 16.50 Fine sand (SP-SM) 0 90 10 0
BH-1 21.00 Fine sand (SP-SM) 0 89 11 0
BH-1 23.50 Clayey silt (CL) 0 9 77 14
BH-1 26.50 Clayey silt (CL) 0 8 79 13
BH-1 28.50 Silty Fine sand (SM) 0 85 15 0
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BHOOMI GEOTECH PVT. LTD. an

BHOOMI Job No.: 201414 Fig. No.C-6
; ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample . % % ;
| D o, o,
Number Depth, m Sample Description Gravel | sand % Silt |% Clay
BH-2 2.50 Sandy silt (ML-CL) 0 23 71 6
BH-2 5.50 Sandy Silt (ML) 0 21 76 3
BH-2 8.50 Sandy Silt (ML) 0 38 59 3
BH-2 10.50 Fine sand (SP-SM) 0 76 24 0
BH-2 15.00 Fine sand (SP-SM) 0 82 18 0
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Grain Size Analysis

SAMPLE DETAILS TEST RESULTS
Borehole Sample . % % ;
| D o, o,
Number Depth, m Sample Description Gravel | sand % Silt |% Clay
BH-2 21.00 Fine sand (SP-SM) 0 87 13 0
BH-2 23.50 Sandy silt (ML-CL) 6 14 74 6
BH-2 26.50 Sandy silt (ML-CL) 5 18 71 6
BH-2 30.00 Silty Fine sand (SM) 0 85 15 0
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Grain Size Analysis

SAMPLE DETAILS TEST RESULTS
Borehole Sample . % % ;
| D o, o,
Number Depth, m Sample Description Gravel | sand % Silt |% Clay
BH-3 0.50 Sandy silt (ML-CL) 6 19 69 6
BH-3 2.50 Clayey silt (CL) 6 4 77 13
BH-3 5.50 Clayey silt (CL) 4 9 75 12
BH-3 7.50 Silty Fine sand (SM) 0 61 39 0
BH-3 9.00 Fine sand (SP-SM) 0 88 12 0
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BHOOMI GEOTECH PVT. LTD. an

BHOOMI Job No.: 201414 Fig. No.C-9
: ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample . % % ;
| D o, o,
Number Depth, m Sample Description Gravel | sand % Silt |% Clay
BH-3 12.00 Fine sand (SP-SM) 0 92 8 0
BH-3 16.50 Fine sand (SP-SM) 0 93 7 0
BH-3 20.50 Sandy silt (ML-CL) 0 32 62 6
BH-3 24.00 Fine sand (SP-SM) 0 93 7 0
BH-3 28.50 Fine sand (SP-SM) 0 94 6 0
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BHOOMI GEOTECH PVT.LTD

(AN ISO 9001: 2008 CERTIFIED LABORATORY).

Job No. 201409 Table No. B-3
CHEMICAL TEST RESULTS
SOIL-WATER EXTRACT :
Depth, Sulphate Content Chloride pH
Hiereliolsl kia. (m) (S03),% Content ,% Value
1 2.50 0.06 0.04 7.6

REQUIREMENTS FOR CONCRETE EXPOSED TO SULPHATE ATTACK AS

PER IS : 456-2000, CLAUSES 8.2.2.4 AND 9.1.2,

TABLE 4, PAGE-19

Concentration of Sulphates, expressed as SO,

Class In Groundwater (mg/l)
In-Soil-Water Extract (Total) Percent
1 Traces (<0.2) Less than 300
2 0.2t00.5 300-1200
3 0.5t0 1.0 1200-2500
4 1.0t02.0 2500-5000
5 >2.0 > 5000
CLASSIFICATION OF CHLORIDE CONDITIONS IN GROUNDWATER*
L Chloride Limits
Classification - z
Temperate Climate Tropical Climate
Negligible 0-2000 ppm Not Applicable
Moderate 2000-10,000 ppm 0-2000 ppm
High More than 10,000 ppm 2000-20,000 ppm
Very High Generally not applicable Only it gonsidarably in exegss

of 20,000 ppm

*SOURCE : INSTITUTION OF CIVIL ENGINEERS, LONDON (1979)

Location: Minor Bridge at Ch 2+873 km

Geotechnical Investigation for Hapur - Muzaffarnagar Section of DFCC Meerut

432




BHOOMI GEOTECH PVT. LTD. an

Job No.: 201414 Fig. No. B- 2
ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-1 0.50 Sandy silt (ML-CL) 0 27 67 6
BH-1 2.50 Sandy silt (ML-CL) 0 30 64 6
BH-1 5.50 Sandy silt (ML-CL) 0 26 69 5
BH-1 7.50 Silty Fine sand (SM) 0 77 23 0
BH-1 11.50 Silty Fine sand (SM) 0 85 15 0
SAND
CLAY SILT FINE | MEDIUM | COARSE GRAVEL
100 —f——" &
90 //
80
/ /
70 4 P/
s /)
: /4
60 7
5 % / /
z y/
c
i 50 7
e /
40 /
30 /
/ S/
// /x —6—Borehole No: 1, Depth: 0.5 m
20 / ARl —e—Borehole No: 1, Depth: 2.5 m ]
v S
// 7 //Z —a—Borehole No: 1, Depth: 5.5 m
10 / ///// — —&—Borehole No: 1, Depth: 7.5 m n
T
//://—’ —B—Borehole No: 1, Depth: 11.5m
T -
0 = L] : A
0.001 0.010 0.100 1.000 10.000

Particle Size, mm

Location: Minor Bridge at Ch. 2+873 Km

Geotechnical Investigation for Hapur - Muzaffarnagar Section of DFCC Meerut

433




BHOOMI GEOTECH PVT.LTD

(AN ISO 9001: 2008 CERTIFIED LABORATORY).

Job No. 201409 Table No. C-3
CHEMICAL TEST RESULTS
SOIL-WATER EXTRACT :
Depth, Sulphate Content Chloride pH
Hiereliolsl kia. (m) (S03),% Content ,% Value
1 2.50 0.08 0.06 7.8

REQUIREMENTS FOR CONCRETE EXPOSED TO SULPHATE ATTACK AS

PER IS : 456-2000, CLAUSES 8.2.2.4 AND 9.1.2,

TABLE 4, PAGE-19

Concentration of Sulphates, expressed as SO,

Class In Groundwater (mg/l)
In-Soil-Water Extract (Total) Percent
1 Traces (<0.2) Less than 300
2 0.2t00.5 300-1200
3 0.5t0 1.0 1200-2500
4 1.0t02.0 2500-5000
5 >2.0 > 5000
CLASSIFICATION OF CHLORIDE CONDITIONS IN GROUNDWATER*
o Chloride Limits
Classification - 7
Temperate Climate Tropical Climate
Negligible 0-2000 ppm Not Applicable
Moderate 2000-10,000 ppm 0-2000 ppm
High More than 10,000 ppm 2000-20,000 ppm
Very High Generally not applicable Only if gonsidarably in exeass

of 20,000 ppm

*SOURCE : INSTITUTION OF CIVIL ENGINEERS, LONDON (1979)

Location: Minor Bridge at Ch 3+490 km

Geotechnical Investigation for Hapur - Muzaffarnagar Section of DFCC Meerut
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Job No.: 201414 Fig. No. C- 2
ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-1 0.50 Sandy silt (ML-CL) 0 22 73 5
BH-1 2.50 Sandy silt (ML-CL) 0 22 72 6
BH-1 5.50 Clayey silt (CL) 0 10 77 13
BH-1 8.50 Fine sand (SP-SM) 0 90 10 0
BH-1 12.00 Fine sand (SP-SM) 0 89 11 0
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BHOOMI GEOTECH PVT.LTD

(AN ISO 9001: 2008 CERTIFIED LABORATORY).

Job No. 201409 Table No. D-3
CHEMICAL TEST RESULTS
SOIL-WATER EXTRACT :
Depth, Sulphate Content Chloride pH
Hiereliolsl kia. (m) (S03),% Content ,% Value
1 2.50 0.10 0.06 7.6

REQUIREMENTS FOR CONCRETE EXPOSED TO SULPHATE ATTACK AS

PER IS : 456-2000, CLAUSES 8.2.2.4 AND 9.1.2,

TABLE 4, PAGE-19

Concentration of Sulphates, expressed as SO,

Class In Groundwater (mg/l)
In-Soil-Water Extract (Total) Percent
1 Traces (<0.2) Less than 300
2 0.2t00.5 300-1200
3 0.5t0 1.0 1200-2500
4 1.0t02.0 2500-5000
5 >2.0 > 5000
CLASSIFICATION OF CHLORIDE CONDITIONS IN GROUNDWATER*
L Chloride Limits
Classification - z
Temperate Climate Tropical Climate
Negligible 0-2000 ppm Not Applicable
Moderate 2000-10,000 ppm 0-2000 ppm
High More than 10,000 ppm 2000-20,000 ppm
Very High Generally not applicable Only it gonsidarably in exegss

of 20,000 ppm

*SOURCE : INSTITUTION OF CIVIL ENGINEERS, LONDON (1979)

Location: Minor Bridge at Ch 4+252 km

Geotechnical Investigation for Hapur - Muzaffarnagar Section of DFCC Meerut
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BHOOMI GEOTECH PVT. LTD. 4N | |t no 201414 T
ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-1 0.50 Silty Fine sand (SM) 0 52 48 0
BH-1 2.50 Sandy Silt (ML) 0 26 71 3
BH-1 5.50 Sandy silt (ML-CL) 0 20 74 6
BH-1 8.50 Silty Fine sand (SM) 0 79 21 0
BH-1 12.00 Silty Fine sand (SM) 0 80 20 0
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BHOOMI GEOTECH PVT.LTD

(AN ISO 9001: 2008 CERTIFIED LABORATORY).

Job No. 201409 Table No. E-3
CHEMICAL TEST RESULTS
SOIL-WATER EXTRACT :
Depth, Sulphate Content Chloride pH
Hiereliolsl kia. (m) (S03),% Content ,% Value
1 2.50 0.08 0.04 7.4

REQUIREMENTS FOR CONCRETE EXPOSED TO SULPHATE ATTACK AS

PER IS : 456-2000, CLAUSES 8.2.2.4 AND 9.1.2,

TABLE 4, PAGE-19

Concentration of Sulphates, expressed as SO,

Class In Groundwater (mg/l)
In-Soil-Water Extract (Total) Percent
1 Traces (<0.2) Less than 300
2 0.2t00.5 300-1200
3 0.5t0 1.0 1200-2500
4 1.0t02.0 2500-5000
5 >2.0 > 5000
CLASSIFICATION OF CHLORIDE CONDITIONS IN GROUNDWATER*
o Chloride Limits
Classification - 7
Temperate Climate Tropical Climate
Negligible 0-2000 ppm Not Applicable
Moderate 2000-10,000 ppm 0-2000 ppm
High More than 10,000 ppm 2000-20,000 ppm
Very High Generally not applicable Only if gonsidarably in exeass

of 20,000 ppm

*SOURCE : INSTITUTION OF CIVIL ENGINEERS, LONDON (1979)

Location: Minor Bridge at Ch 5+163 km

Geotechnical Investigation for Hapur - Muzaffarnagar Section of DFCC Meerut
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BHOOMI GEOTECH PVT. LTD. an

Job No.: 201414 Fig. No. E- 2
ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-1 2.50 Sandy silt (ML-CL) 0 24 70 6
BH-1 5.50 Sandy Silt (ML) 0 29 68 3
BH-1 8.50 Silty Fine sand (SM) 0 72 28 0
BH-1 10.50 Silty Fine sand (SM) 0 77 23 0
BH-1 12.00 Fine sand (SP-SM) 0 92 8 0
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BHOOMI GEOTECH PVT.LTD

BHOOMI (AN ISO 9001: 2008 CERTIFIED LABORATORY). | Job No. 201414 Table No. F-3
000
CHEMICAL TEST RESULTS
SOIL-WATER EXTRACT :
Depth Sulphate Content Chloride H
Borehole No. pth, P " o P
(m) (SO,),% Content ,% Value
1 4.50 0.10 0.06 7.6
REQUIREMENTS FOR CONCRETE EXPOSED TO SULPHATE ATTACK AS
PER IS : 456-2000, CLAUSES 8.2.2.4 AND 9.1.2, TABLE 4, PAGE-19
Concentration of Sulphates, expressed as SO,
Class In Groundwater (mg/l)
In-Soil-Water Extract (Total) Percent
1 Traces (<0.2) Less than 300
2 0.2t0 0.5 300-1200
3 0.5t0 1.0 1200-2500
4 1.0t0 2.0 2500-5000
5 >2.0 > 5000
CLASSIFICATION OF CHLORIDE CONDITIONS IN GROUNDWATER*
Chloride Limits
Classification - -
Temperate Climate Tropical Climate
Negligible 0-2000 ppm Not Applicable
Moderate 2000-10,000 ppm 0-2000 ppm
High More than 10,000 ppm 2000-20,000 ppm
. . Only if considerably in excess
Very High Generally not applicable of 20,000 ppm

*SOURCE : INSTITUTION OF CIVIL ENGINEERS, LONDON (1979)

Location: Ch 6+099 km

Geotechnical Investigation for Hapur - Muzaffarnagar Section of DFCC Meerut
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— ISO 9001 : 2008 CERTIFIED LABORATORY)

Grain Size Analysis

SAMPLE DETAILS TEST RESULTS
BNZ";:ZI:E DseapTI:), I; Sample Description Gr?vel s;/:‘ 4 | % Silt % Clay
BH-1 2.50 Clayey silt (CL) 0 16 72 12
BH-1 5.50 Clayey silt (CL) 0 14 75 11
BH-1 6.00 Silty Fine sand (SM) 0 81 19 0
BH-1 8.50 Fine sand (SP-SM) 0 90 10 0
BH-1 11.50 Fine sand (SP-SM) 0 92 8 0
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Location: Ch. 6+099 Km
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BHOOMI GEOTECH PVT.LTD

(AN ISO 9001: 2008 CERTIFIED LABORATORY).

Job No. 201414 Table No. G-3
CHEMICAL TEST RESULTS
SOIL-WATER EXTRACT :
Depth, Sulphate Content Chloride pH
Hiereliolsl kia. (m) (S03),% Content ,% Value
1 5.50 0.08 0.06 7.5

REQUIREMENTS FOR CONCRETE EXPOSED TO SULPHATE ATTACK AS

PER IS : 456-2000, CLAUSES 8.2.2.4 AND 9.1.2,

TABLE 4, PAGE-19

Concentration of Sulphates, expressed as SO,

Class In Groundwater (mg/l)
In-Soil-Water Extract (Total) Percent
1 Traces (<0.2) Less than 300
2 0.2t00.5 300-1200
3 0.5t0 1.0 1200-2500
4 1.0t02.0 2500-5000
5 >2.0 > 5000
CLASSIFICATION OF CHLORIDE CONDITIONS IN GROUNDWATER*
L Chloride Limits
Classification - z
Temperate Climate Tropical Climate
Negligible 0-2000 ppm Not Applicable
Moderate 2000-10,000 ppm 0-2000 ppm
High More than 10,000 ppm 2000-20,000 ppm
Very High Generally not applicable Only it gonsidarably in exegss

of 20,000 ppm

*SOURCE : INSTITUTION OF CIVIL ENGINEERS, LONDON (1979)

Location: Minor Bridge at Ch 7+064 km

Geotechnical Investigation for Hapur - Muzaffarnagar Section of DFCC Meerut
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BHOOMI GEOTECH PVT. LTD. an

Job No.: 201414 Fig. No. G- 2
ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-1 0.50 Sandy silt (ML-CL) 0 23 72 5
BH-1 2.50 Sandy silt (ML-CL) 0 22 72 6
BH-1 5.50 Silty Fine sand (SM) 0 70 30 0
BH-1 8.50 Silty Fine sand (SM) 0 73 27 0
BH-1 11.50 Silty Fine sand (SM) 0 79 21 0
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BHOOMI GEOTECH PVT.LTD

BHOOMI (AN ISO 9001: 2008 CERTIFIED LABORATORY). | Job No. 201414 Table No. H-3
000
CHEMICAL TEST RESULTS
SOIL-WATER EXTRACT :
Depth Sulphate Content Chloride H
Borehole No. pth, P " o P
(m) (SO,),% Content ,% Value
1 2.50 0.08 0.06 7.8
REQUIREMENTS FOR CONCRETE EXPOSED TO SULPHATE ATTACK AS
PER IS : 456-2000, CLAUSES 8.2.2.4 AND 9.1.2, TABLE 4, PAGE-19
Concentration of Sulphates, expressed as SO,
Class In Groundwater (mg/l)
In-Soil-Water Extract (Total) Percent
1 Traces (<0.2) Less than 300
2 0.2t0 0.5 300-1200
3 0.5t0 1.0 1200-2500
4 1.0t0 2.0 2500-5000
5 >2.0 > 5000
CLASSIFICATION OF CHLORIDE CONDITIONS IN GROUNDWATER*
Chloride Limits
Classification - -
Temperate Climate Tropical Climate
Negligible 0-2000 ppm Not Applicable
Moderate 2000-10,000 ppm 0-2000 ppm
High More than 10,000 ppm 2000-20,000 ppm
. . Only if considerably in excess
Very High Generally not applicable of 20,000 ppm

*SOURCE : INSTITUTION OF CIVIL ENGINEERS, LONDON (1979)

Location: Ch 8+060 km

Geotechnical Investigation for Hapur - Muzaffarnagar Section of DFCC Meerut
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gaoomi | | BHOOMI GEOTECH PVT. LTD. aN| o1 now 201414 Fig. No. H - 2
— ISO 9001 : 2008 CERTIFIED LABORATORY)

Grain Size Analysis

SAMPLE DETAILS TEST RESULTS
Borehole Sample . % % ;
| D o, o,
Number Depth, m Sample Description Gravel | sand % Silt |% Clay
BH-1 0.50 Sandy Silt (ML) 0 36 61 3
BH-1 2.50 Sandy silt (ML-CL) 0 38 59 3
BH-1 4.50 Clayey silt (CL) 0 17 77 6
BH-1 8.50 Clayey silt (CI) 0 9 78 13
BH-1 11.50 Fine sand (SP-SM) 0 90 10 0
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Location: Ch. 8+060 Km
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BHOOMI GEOTECH PVT.LTD

(AN ISO 9001: 2008 CERTIFIED LABORATORY).

Job No. 201414 Table No. I-3
CHEMICAL TEST RESULTS
SOIL-WATER EXTRACT :
Depth, Sulphate Content Chloride pH
Hiereliolsl kia. (m) (S03),% Content ,% Value
1 5.50 0.10 0.06 7.6

REQUIREMENTS FOR CONCRETE EXPOSED TO SULPHATE ATTACK AS

PER IS : 456-2000, CLAUSES 8.2.2.4 AND 9.1.2,

TABLE 4, PAGE-19

Concentration of Sulphates, expressed as SO,

Class In Groundwater (mg/l)
In-Soil-Water Extract (Total) Percent
1 Traces (<0.2) Less than 300
2 0.2t00.5 300-1200
3 0.5t0 1.0 1200-2500
4 1.0t02.0 2500-5000
5 >2.0 > 5000
CLASSIFICATION OF CHLORIDE CONDITIONS IN GROUNDWATER*
o Chloride Limits
Classification - 7
Temperate Climate Tropical Climate
Negligible 0-2000 ppm Not Applicable
Moderate 2000-10,000 ppm 0-2000 ppm
High More than 10,000 ppm 2000-20,000 ppm
Very High Generally not applicable Only if gonsidarably in exeass

of 20,000 ppm

*SOURCE : INSTITUTION OF CIVIL ENGINEERS, LONDON (1979)

Location: Minor Bridge at Ch 8+977 km

Geotechnical Investigation for Hapur - Muzaffarnagar Section of DFCC Meerut
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BHOOMI GEOTECH PVT.LTD. N | o, no- 201414

Fig. No.1-2
ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-1 0.50 Sandy silt (ML-CL) 0 24 70 6
BH-1 5.50 Clayey silt (CL) 0 13 73 14
BH-1 9.00 Silty Fine sand (SM) 0 75 25 0
BH-1 11.50 Clayey silt (CL) 0 14 76 10
BH-1 12.00 Fine sand (SP-SM) 0 89 11 0
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Location: Minor Bridge at Ch. 8+977 Km
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BHOOMI GEOTECH PVT.LTD

(AN ISO 9001: 2008 CERTIFIED LABORATORY).

Job No. 201414 Table No. J-3
CHEMICAL TEST RESULTS
SOIL-WATER EXTRACT :
Depth, Sulphate Content Chloride pH
Hiereliolsl kia. (m) (S03),% Content ,% Value
1 2.50 0.08 0.06 7.8

REQUIREMENTS FOR CONCRETE EXPOSED TO SULPHATE ATTACK AS

PER IS : 456-2000, CLAUSES 8.2.2.4 AND 9.1.2,

TABLE 4, PAGE-19

Concentration of Sulphates, expressed as SO,

Class In Groundwater (mg/l)
In-Soil-Water Extract (Total) Percent
1 Traces (<0.2) Less than 300
2 0.2t00.5 300-1200
3 0.5t0 1.0 1200-2500
4 1.0t02.0 2500-5000
5 >2.0 > 5000
CLASSIFICATION OF CHLORIDE CONDITIONS IN GROUNDWATER*
L Chloride Limits
Classification - z
Temperate Climate Tropical Climate
Negligible 0-2000 ppm Not Applicable
Moderate 2000-10,000 ppm 0-2000 ppm
High More than 10,000 ppm 2000-20,000 ppm
Very High Generally not applicable Only it gonsidarably in exegss

of 20,000 ppm

*SOURCE : INSTITUTION OF CIVIL ENGINEERS, LONDON (1979)

Location: Minor Bridge at Ch 10+030 km

Geotechnical Investigation for Hapur - Muzaffarnagar Section of DFCC Meerut
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BHOOMI GEOTECH PVT. LTD. an

Job No.: 201414 Fig. No.J-2
ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample " % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-1 0.50 Clayey silt (CL) 0 6 81 13
BH-1 2.50 Clayey silt (CL) 0 7 80 13
BH-1 5.50 Sandy Silt (ML) 0 30 67 3
BH-1 8.50 Silty Fine sand (SM) 0 79 21 0
BH-1 12.00 Fine sand (SP-SM) 0 92 8 0
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BHOOMI GEOTECH PVT.LTD

(AN ISO 9001: 2008 CERTIFIED LABORATORY).

Job No. 201414 Table No. K-3
CHEMICAL TEST RESULTS
SOIL-WATER EXTRACT :
Depth, Sulphate Content Chloride pH
Hiereliolsl kia. (m) (S03),% Content ,% Value
1 5.50 0.08 0.06 7.8

REQUIREMENTS FOR CONCRETE EXPOSED TO SULPHATE ATTACK AS

PER IS : 456-2000, CLAUSES 8.2.2.4 AND 9.1.2,

TABLE 4, PAGE-19

Concentration of Sulphates, expressed as SO,

Class In Groundwater (mg/l)
In-Soil-Water Extract (Total) Percent
1 Traces (<0.2) Less than 300
2 0.2t00.5 300-1200
3 0.5t0 1.0 1200-2500
4 1.0t02.0 2500-5000
5 >2.0 > 5000
CLASSIFICATION OF CHLORIDE CONDITIONS IN GROUNDWATER*
o Chloride Limits
Classification - 7
Temperate Climate Tropical Climate
Negligible 0-2000 ppm Not Applicable
Moderate 2000-10,000 ppm 0-2000 ppm
High More than 10,000 ppm 2000-20,000 ppm
Very High Generally not applicable Only if gonsidarably in exeass

of 20,000 ppm

*SOURCE : INSTITUTION OF CIVIL ENGINEERS, LONDON (1979)

Location: Minor Bridge at Ch 10+973 km

Geotechnical Investigation for Hapur - Muzaffarnagar Section of DFCC Meerut
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BHOOMI GEOTECH PVT. LTD. an

Job No.: 201414 Fig. No. K -2
ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-1 0.50 Sandy silt (ML-CL) 0 21 73 6
BH-1 2.50 Sandy silt (ML-CL) 0 23 72 5
BH-1 5.50 Clayey silt (CL) 0 5 81 14
BH-1 8.50 Silty Fine sand (SM) 0 78 22 0
BH-1 11.50 Fine sand (SP-SM) 0 88 12 0
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BHOOMI GEOTECH PVT.LTD

BHOOMI (AN ISO 9001: 2008 CERTIFIED LABORATORY). | Job No. 201414 Table No. L-3
000
CHEMICAL TEST RESULTS
SOIL-WATER EXTRACT :
Depth Sulphate Content Chloride H
Borehole No. P, P 0 ° P
(m) (SO,),% Content ,% Value
1 2.50 0.06 0.04 7.4
REQUIREMENTS FOR CONCRETE EXPOSED TO SULPHATE ATTACK AS
PER IS : 456-2000, CLAUSES 8.2.2.4 AND 9.1.2, TABLE 4, PAGE-19
Concentration of Sulphates, expressed as SO;
Class In Groundwater (mg/l)
In-Soil-Water Extract (Total) Percent
1 Traces (<0.2) Less than 300
2 0.2t0 0.5 300-1200
3 0.5t0 1.0 1200-2500
4 1.0t0 2.0 2500-5000
5 >2.0 > 5000
CLASSIFICATION OF CHLORIDE CONDITIONS IN GROUNDWATER*
Chloride Limits
Classification - -
Temperate Climate Tropical Climate
Negligible 0-2000 ppm Not Applicable
Moderate 2000-10,000 ppm 0-2000 ppm
High More than 10,000 ppm 2000-20,000 ppm
. . Only if considerably in excess
Very High Generally not applicable of 20,000 ppm

*SOURCE : INSTITUTION OF CIVIL ENGINEERS, LONDON (1979)

Location: Ch 11+987 km

Geotechnical Investigation for Hapur - Muzaffarnagar Section of DFCC Meerut
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BHOOMI GEOTECH PVT. LTD. an

BHOOMI Job No.: 201414 Fig. No. L -2
: ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample . % % ;
| D 0, 0,
Number Depth, m Sample Description Gravel | sand % Silt |% Clay
BH-1 0.50 Sandy silt (ML-CL) 0 19 76 5
BH-1 2.50 Sandy silt (ML-CL) 0 17 77 6
BH-1 5.50 Clayey silt (CL) 6 9 73 12
BH-1 8.50 Fine sand (SP-SM) 0 90 10 0
BH-1 12.00 Fine sand (SP-SM) 0 92 8 0
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BHOOMI GEOTECH PVT. LTD

(AN ISO 9001: 2008 CERTIFIED LABORATORY). | Job No. 201414 Table No. D-7
CHEMICAL TEST RESULTS
SOIL-WATER EXTRACT :
Depth, Sulphate Content Chloride pH
Hiereliolsl kia. (m) (S03),% Content ,% Value
1 2.50 0.08 0.04 7.6
2 5.50 0.10 0.06 7.5
3 2.50 0.10 0.06 7.5

REQUIREMENTS FOR CONCRETE EXPOSED TO SULPHATE ATTACK AS
PER IS : 456-2000, CLAUSES 8.2.2.4 AND 9.1.2, TABLE 4, PAGE-19

Concentration of Sulphates, expressed as SO;

Class In Groundwater (mg/l)
In-Soil-Water Extract (Total) Percent
1 Traces (<0.2) Less than 300
2 0.21t0 0.5 300-1200
3 0.5t0 1.0 1200-2500
4 1.0t0 2.0 2500-5000
5 >2.0 > 5000

CLASSIFICATION OF CHLORIDE CONDITIONS IN GROUNDWATER*

Classification

Chloride Limits

Temperate Climate

Tropical Climate

Negligible 0-2000 ppm

Moderate 2000-10,000 ppm
High More than 10,000 ppm

Very High Generally not applicable

Not Applicable
0-2000 ppm
2000-20,000 ppm

Only if considerably in excess
of 20,000 ppm

*SOURCE : INSTITUTION OF CIVIL ENGINEERS, LONDON (1979)

Location: Major Bridge at NH - 24 Ch.

: 13+841 km

Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut
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BHOOMI GEOTECH PVT. LTD. an

Job No.: 201414 Fig. No.D -4
ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample o % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-1 0.50 Sandy silt (ML-CL) 4 18 72 6
BH-1 2.50 Sandy silt (ML-CL) 0 17 77 6
BH-1 5.50 Clayey silt (Cl) 0 6 73 21
BH-1 8.50 Clayey silt (Cl) 0 5 72 23
BH-1 10.50 Sandy silt (ML-CL) 0 23 72 5
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BHOOMI GEOTECH PVT. LTD. an

Job No.: 201414 Fig. No.D -5
ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-1 12.00 Silty Fine sand (SM) 0 66 34 0
BH-1 15.00 Fine sand (SP-SM) 0 91 9 0
BH-1 19.50 Fine sand (SP-SM) 0 92 8 0
BH-1 23.50 Silty Fine sand (SM) 5 67 28 0
BH-1 27.00 Fine sand (SP-SM) 0 93 7 0
SAND
CLAY SILT FINE MEDIUM COARSE GRAVEL
//
90
80
70
N
()
‘©
=60
>
E [
iISO
R
/
40
/4//
/
2
/
30 // u
A d . .
// —6—Borehole No: 1, Depth: 12 m
20 —e—Borehole No: 1, Depth: 15 m ]
// —A— Borehole No: 1, Depth: 19.5 m
10 224 4 .
% &~ —a&— Borehole No: 1, Depth: 23.5 m
Zd —
/ — —E—Borehole No: 1, Depth: 27 m
[T [ A
0 '
0.001 0.010 0.100 1.000 10.000

Particle Size, mm

Location: Major Bridge at NH -24 Ch.: 13+841 km

Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut

456




BHOOMI GEOTECH PVT. LTD. an
ISO 9001 : 2008 CERTIFIED LABORATORY)

Job No.: 201414 Fig. No.D -6

Grain Size Analysis

SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-2 0.50 Sandy silt (ML-CL) 0 22 73 5
BH-2 2.50 Sandy silt (ML-CL) 0 28 66 6
BH-2 4.50 Clayey silt (CL) 2 6 78 14
BH-2 8.50 Clayey silt (CL) 6 8 73 13
BH-2 11.50 Silty Fine sand (SM) 0 72 28 0
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BHOOMI GEOTECH PVT. LTD. an

ISO 9001 : 2008 CERTIFIED LABORATORY)

Job No.: 201414 Fig. No.D -7

Grain Size Analysis

SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-3 0.50 Sandy silt (ML-CL) 0 17 78 5
BH-3 2.50 Clayey silt (CL) 0 9 78 13
BH-3 5.50 Sandy silt (ML-CL) 0 19 75 6
BH-3 8.50 Sandy silt (ML-CL) 0 22 73 5
BH-3 11.50 Sandy Silt (ML) 0 33 64 3
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BHOOMI GEOTECH PVT. LTD. N | op, no- 201414

Fig. No.D -8
ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-3 13.50 Fine sand (SP-SM) 0 90 10 0
BH-3 18.00 Fine sand (SP-SM) 0 92 8 0
BH-3 23.50 Silty Fine sand (SM) 6 67 27 0
BH-3 27.00 Fine sand (SP-SM) 0 91 9 0
BH-3 30.00 Fine sand (SP-SM) 0 92 8 0
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BHOOMI GEOTECH PVT. LTD

(AN ISO 9001: 2008 CERTIFIED LABORATORY).

Job No. 201414 Table No. E-5
CHEMICAL TEST RESULTS
SOIL-WATER EXTRACT :
Depth, Sulphate Content Chloride pH
Hiereliolsl kia. (m) (S03),% Content ,% Value
1 2.50 0.10 0.04 7.6
2 5.50 0.08 0.04 7.6

REQUIREMENTS FOR CONCRETE EXPOSED TO SULPHATE ATTACK AS

PER IS : 456-2000, CLAUSES 8.2.2.4 AND 9.1.2,

TABLE 4, PAGE-19

Concentration of Sulphates, expressed as SO;

Class In Groundwater (mg/l)
In-Soil-Water Extract (Total) Percent
1 Traces (<0.2) Less than 300
2 0.21t0 0.5 300-1200
3 0.5t0 1.0 1200-2500
4 1.0t0 2.0 2500-5000
5 >2.0 > 5000

CLASSIFICATION OF CHLORIDE CONDITIONS IN GROUNDWATER*

Classification

Chloride Limits

Temperate Climate

Tropical Climate

Negligible
Moderate
High

Very High

0-2000 ppm
2000-10,000 ppm
More than 10,000 ppm

Generally not applicable

Not Applicable
0-2000 ppm
2000-20,000 ppm

Only if considerably in excess
of 20,000 ppm

*SOURCE : INSTITUTION OF CIVIL ENGINEERS, LONDON (1979)

Location: Major Bridge at INR Ch. : 14+069 km

Geotechnical Investigation for Hapur - Meerut Section of DFCC Meerut
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BHOOMI GEOTECH PVT. LTD. an

Job No.: 201414 Fig. No. E-3
ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-1 0.50 Sandy silt (ML-CL) 0 17 78 5
BH-1 2.50 Clayey silt (CL) 0 9 79 12
BH-1 5.50 Sandy silt (ML-CL) 0 16 78 6
BH-1 8.50 Sandy silt (ML-CL) 3 17 75 5
BH-1 11.50 Sandy Silt (ML) 0 33 64 3
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BHOOMI GEOTECH PVT. LTD. an

Job No.: 201414 Fig. No. E-4
ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-1 13.50 Fine sand (SP-SM) 0 91 9 0
BH-1 16.50 Fine sand (SP-SM) 0 93 7 0
BH-1 21.00 Fine sand (SP-SM) 0 92 8 0
BH-1 23.50 Clayey silt (ClI) 0 6 72 22
BH-1 26.50 Clayey silt (CI) 0 9 73 18
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BHOOMI GEOTECH PVT. LTD. an

Job No.: 201414 Fig. No.E-5
ISO 9001 : 2008 CERTIFIED LABORATORY)
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-2 2.50 Clayey silt (CL) 0 8 79 13
BH-2 5.50 Sandy silt (ML-CL) 0 19 75 6
BH-2 8.50 Sandy Silt (ML) 0 39 58 3
BH-2 11.50 Silty Fine sand (SM) 0 81 19 0
BH-2 13.50 Fine sand (SP-SM) 0 92 8 0
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BHOOMI GEOTECH PVT.

ISO 9001 : 2008 CERTIFIED LABORATORY)

LTD. (an 15

b No.: 201414 Fig. No.E -6

Grain Size Analysis

SAMPLE DETAILS TEST RESULTS
Borehole Sample - % % o ais lo
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-2 16.50 Fine sand (SP-SM) 0 90 10 0
BH-2 21.00 Fine sand (SP-SM) 0 92 8 0
BH-2 23.50 Clayey silt (CL) 8 9 71 12
BH-2 26.50 Clayey silt (CL) 12 8 70 10
BH-2 30.00 Fine sand (SP-SM) 0 92 8 0
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Job No.: 201414 Fig. No. A-2
Grain Size Analysis
SAMPLE DETAILS TEST RESULTS
Borehole Sample s % % o i o
Number Depth, m Sample Description Gravel| sand % Silt |% Clay
BH-1 3.00 Sandy silt (ML-CL) 0 11 83 6
BH-1 5.50 Sandy silt (ML-CL) 6 17 71 6
BH-1 6.00 Silty Fine sand (SM) 0 55 45 0
BH-1 9.00 Silty Fine sand (SM) 0 73 27 0
BH-1 12.00 Silty Fine sand (SM) 0 80 20 0
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