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Volume IV Section X Part II

PRELIMINARY GEOTECHNICAL INVESTIGATION DATA.

INDEX
Sr. No Bridge No Page Nos. Remark
From To
1 Executive
Summary 1 1
2 92 9 16
3 93 17 38
4 o8 ) ) Hard rock at bed level or at
shallow depth
5 99 ) ) Hard rock at bed level or at
shallow depth
6 115 39 45
7 119 46 52
8 125 - - Similar to Bridge no.126
9 126 53 55
10 135 - - Similar to Bridge no.136
11 136 56 60
12 139 61 64
13 143 65 68
14 144 69 75
15 163 76 80
16 166 81 89
17 169 90 93
18 173 94 97
19 182 98 102
20 192 103 107
21 203 108 111
22 228 112 117
23 230 118 120
24 239 - - Not available.
25 263 121 124
26 264 - - Similar to Bridge no. 263
27 284 125 128
28 287 129 133
29 288 134 137
30 304 138 141




Sr. No Bridge No Page Nos. Remark
From To

31 318 142 146

32 325 147 150

33 332 151 155

34 336 156 165

35 339 166 171

36 340 - - Not available.

37 344 - - Not available.

38 352 - - Not available.

39 358 172 177

40 359 178 183

41 368 184 197

42 369 198 205

43 370 - - Similar to Bridge no. 369

44 372 - - Similar to Bridge no. 369

Hard rock at bed level or at

45 387 - - shallow depth

46 400 206 226

47 401 227 255

48 405 256 264

49 411 265 273

50 417 274 291

51 419 292 302

52 422 303 312

53 428 313 321

54 440 - - Similar to Bridge no. 428
442 - - Similar to Bridge no. 428




PRELIMINARY GEOTECHNICAL INVESTIGATION REPORTS

EXECUTIVE SUMMARY

Brief reports on Geotechnical Investigation (comprising summary of Geotech
Investigation and Bore charts) carried out at the sites of majority of bridges are presented
in this document. The investigation is carried out by taking limited number of boreholes
at the bridge sites and this fact needs to be accounted for by the Bidders while preparing
their bids. However, the data presented in this report provides fairly representative data at
the bridge sites covered by the investigations. General Arrangement Drawings which

form a part of this Bid Document have been prepared based on this Data.



GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 92




VAITARNA (BRIDGE NO. 92)

Topographically this is a prominent river of the area . is fairly leveled
plain terrain with marshy and sand dredging units on both sides of alignment .
The river seems to slightly meandering in nature.

1. UNDISTURBED AND DISTURBED SOIL SAMPLES :

Two bore holes has been planned for this site . In all total 11 nos.
undisturbed and 19 nos. disturbed soil samples excluding S.P.T. samples have
been collected from 2 nos. bore holes . The details are presented in Table no.
1.1.

TABLE NO. 1.1
DETAILS OF BORE HOLES AND SOIL / WATER SAMPLES

Sr. Bore hole | Depth Ground UDS S.P.T. D.S.

No. no. Below G.L Water Level S1 S2(DS) S3
1. 1 2590 m 220 m 5 10 11
2. 2 24.40 m 2.50 m 8 8

1.1. GROUND WATER:

The water samples were collected from the site .

1.2 STANDARD PENETRATION TESTS : (IS 2131-1981)

This test was carried out using a Terzaghi spoon sampler driven by a 63.50
k.g. Hammer weight falling freely through a height 750 m.m. A comparative
study of “N” values (i.e. no. of blows /30 cm) penetration using Terzaghi’s split
spoon sampler, are presented in Table no. 1.2.



TABLE 1.2
STANDARD PENETRATION TEST RESULTS

B.H. Sr. Depth of test “N” Value Remarks
No. No. m blows/30 cms
1. 1 1.05 --- 1.50 03-05-06 11 Blackish  Clayey

Sand
2 2.45---2.90 06-08-08 16 Sandy Clay
3 4.45 ---4.90 07-09-10 19 Dense Silty Sand
4 5.95---6.40 08-10-11 21 Dense Silty Sand
5 7.00 --- 7.45 15-17-18 35 Sandy Clayey Silts
6 8.50 --- 8.95 18-20-21 41 Sandy Clayey Silts
7 10.00 --- 10.45 20-22-22 44 Sandy Clayey Silts
8 11.45 --- 14.90 20-22-23 45 Sandy Clayey Soil
9 12.50 --- 12.95 23-25-26 51 Sandy Clayey Soil
10 13.90 --- 14.00 21-32 (10 cm) R Refusal

2. 1 1.00 --- 1.45 03-05-05 10 Blackish  Clayey

Sand
2 2.45---2.90 03-06-07 13 Sandy Clay
3 4.45 ---4.90 07-09-09 18 Dense Silty Sand
4 5.85---6.30 09-11-11 22 Dense Silty Sand
5 6.75 ---7.20 03-16-16 32 Sandy Clayey Silt
6 8.60 --- 9.00 18-20-21 41 Sandy Clay Soil
7 10.00 --- 10.45 22-24-24 48 Sandy Clay Soil
8 11.00 --- 11.00 23 (0 cm) R Refusal

1.3. SOIL PROFILE:

The soil profile is presented in Annexure - I Fig. No. 1.1 and the details
are specified as below.

I) RESIDUAL SOIL FORMATION : (Average thickness 0.00 m to 12.50 m)

The overburden essentially is Blackish Clayey coarse grained Clayey
Sands to Sandy Clays . Soils are of stiff to very stiff consistency with low
plasticity values . Sand gravel contents are on increase in lower section of the
bore. S.P.T. values in 10 m zone of both bore holes display 10 nos. to 48
nos. . This also confirms that a hard stiff stratum is existing beyond 10 m
depth. S.P.T. values beyond 10 m depth are quite high.



II) HIGHLY to MODERATELY WEATHERED BASALT ROCKS :
(Average thickness 12.50 m to 25.15 m)

Highly to Moderately weathered basalt rocks have been observed in lower
stratum of exploration studies . These rocks are the fine grained black to
grayish black compact homogeneous mass . Rocks are quite hard and tough .
Rocks also present good crushing strengths . Highly to Moderately weathered
rocks have been observed . In bore hole no. 1 Black fine grained compact
basalt rock have been observed at 15.85 m depth . Generally both the bores
display a core recovery of 26 % to 75 % and R.Q.D. value of 21 % to 65 % .
Hence rock stratum varies from highly weathered to Moderately weathered
basalt rocks.

2.0. LABORATORY TESTS:

The laboratory tests conducted on undisturbed soil samples recovered from bore
holes are given in Table No. 1.3 and 1.4.

TABLE NO.1.3
DETAILS OF LABORATORY TESTS CONDUCTED ON SOIL

SAMPLES
S.No Description Table Nos. | Nos. | Remarks

1. | Bulk Density & N.M.C. 1.5 11
2. | Grain Size Analysis 1.6 11
3. | Specific Gravity, Liquid, Plastic 1.7 11
4, Triaxial Shear Test (UU) 1.8 11
5. | Direct Shear Test 1.9

6. | Chemical test on soil sample 1.10 1

The laboratory tests results have been presented in following pages .

TABLE NO. 14
DETAILS OF LABORATORY TESTS CONDUCTED ON ROCK

SAMPLES
S.No Description Table Nos. | Nos. | Remarks
1. | Unconfined Compression Strength 1.11 8
Density & Specific Gravity 1.12 7
Water Absorption and Porosity 1.12 7
3. | Point Load Strength 1.13 8




LABORATORY TESTS

UNDISTURBED SOIL SAMPLES
BULK DENSITY AND N.M.C.
TABLE NO. 1.5

Sr. | Bore hole Depth, m Type of Bulk N.M.C.
No. No. Sample | Density %
gm/cc
1. 1 0.60 — 1.05 UDS1 1.73 19.40
2. 1 2.00 —2.45 UDS2 1.75 18.70
3. 1 3.00 — 3.45 UDS3 1.69 24.80
4. 1 4.00 — 4.45 UDS4 1.72 23.10
5. 1 5.50 - 5.95 UDSS5 1.83 20.05
6. 2 0.55-1.00 UDS1 1.76 16.40
7. 2 2.00 —2.45 UDS2 1.80 18.05
8. 2 3.00 —3.45 UDS3 1.73 23.10
9. 2 4.00 — 4.45 UDS4 1.84 21.50
10. 2 5.40 - 5.85 UDS5 1.89 16.50
11. 2 6.30 — 6.75 UDS6 1.93 15.06
TABLE NO. 1.6
PARTICLE SIZE DISTRIBUTION
Sr. | Bore hole Depth, m Type of | Gravel | Sand Silt Clay
No. No. Sample % % %
1. 1 0.60 — 1.05 UDS1 7.40 | 48.50 44.10
2. 1 2.00 —2.45 UDS?2 3.20 | 53.40 43.40
3. 1 3.00 —3.45 UDS3 1.20 | 12.30 86.50
4. 1 4.00 — 4.45 UDS4 2.00 | 14.30 83.70
5. 1 5.50-5.95 UDSS5 4.00 | 49.50 46.50
6. 2 0.55-1.00 UDS1 1.20 | 53.40 54.60
7. 2 2.00 —2.45 UDS2 440 | 61.50 34.10
8. 2 3.00 —3.45 UDS3 0.08 | 14.30 85.62
0. 2 4.00 — 4.45 UDS4 7.20 | 48.20 44.60
10. 2 5.40 —5.85 UDSS5 8.30 | 51.40 40.30
11. 2 6.30 — 6.75 UDS6 6.40 | 56.40 37.20




LABORATORY TESTS

ON
UNDISTURBED SOIL SAMPLES
LIMIT STATES
TABLE NO. 1.7
Sr. | Bore hole Depth, m Type of | Specific | Liquid | Plastic | Plasticity
No. No. Sample | Gravity | Limit | Limit Index
1. 1 0.60 — 1.05 UDS1 2.64 48 25 23
2. 1 2.00-2.45 UDS2 2.68 45 23 22
3. 1 3.00 —3.45 UDS3 2.61 71 34 39
4. 1 4.00 — 4.45 UDS4 2.65 69 32 37
5. 1 5.50-5.95 UDSS5 2.70 47 25 22
6. 2 0.55-1.00 UDSI1 2.66 51 27 24
7. 2 2.00 —2.45 UDS?2 2.69 -- NP --
8. 2 3.00-3.45 UDS3 2.63 70 36 34
9. 2 4.00 —4.45 UDS4 2.63 50 27 23
10. 2 5.40-5.85 UDSS5 2.67 43 22 21
11. 2 6.30 - 6.75 UDS6 2.70 40 18 22

TABLE NO. 1.8
UNCONSOLIDATED UNDRAINED TRIAXIAL SHEAR TEST

Sr. | Bore hole Depth, m Type of | Cohesion Angle of
No. No. Sample Kg/cm2 Friction “(I)O”
1. 1 0.60 —1.05 UDS1 0.137 20.45
2. 1 2.00 -2.45 UDS2 0.156 22.34
3. 1 3.00 -3.45 UDS3 0.321 11.30
4, 1 4.00-4.45 UDS4 0.389 10.55
5. 1 5.50-5.95 UDSS5 0.201 23.50
6. 2 0.55-1.00 UDSI1 0.141 21.39
7. 2 2.00 —2.45 UDS2 0.178 25.50
8. 2 3.00-3.45 UDS3 0.416 9.87
9. 2 4.00-4.45 UDS4 0.189 11.67
10. 2 5.40-5.85 UDS5 0.211 27.40
11. 2 6.30-6.75 UDS6 0.193 28.38




LABORATORY TESTS
ON
UNDISTURBED SOIL SAMPLES
TABLE NO. 1.9
UNCONSOLIDATED UNDRAINED DIRECT SHEAR TEST

Sr. | Bore hole Depth, m Type of | Cohesion Angle of
No. No. Sample Kg/em® | Friction “¢*
1. 1 0.60 —1.05 UDS1 0.156 19.05
2. 1 2.00-2.45 UDS2 0.216 23.18
3. 1 3.00-3.45 UDS3 0.393 12.56
4. 2 0.55-1.00 UDSI 0.167 21.90
5. 2 2.00-2.45 UDS2 0.208 26.15

TABLE NO. 1.10
CHEMICAL ANALYSIS
OF
SOIL SAMPLE

Sr. | Bore hole | Depth, pH Sulphate | Chloride
No. No. m % %

1. 2 3.00 8.35 0.038 0.089




LABORATORY TESTS
ON
ROCK SAMPLES
TABLE No. 1.11

UNCONFINED COMPRESSION STRENGTH

Sr. No. | Bore hole Depth, m Unconfined Saturated
No. Compression Unconfined
Strength Compression
Kg/cm? Strength kg/cm’

1. 1 14.00 m - 15.85 m 395.50 356.70

2. 1 15.85m—-17.10m 412.50 340.20

3. 1 17.10 m — 19.00 m 518.60 434.20

4. 1 19.00 m — 20.50 m 408.60 389.30

5. 2 11.00 m — 13.00 m 349.50 276.60

6. 2 13.00 m---14.85 m 479.40 423.50

7. 2 14.85 m---16.00 m 508.40 472.60

8. 2 16.00 m---18.00 m 505.30 478.50

TABLE No. 1.12
UNIT WEIGHT AND WATER ABSORPTION
Sr. | Bore hole Depth Density | Specific Water Porosity
No. No. Gm/cm® | Gravity | Absorption, %
%

1. 1 1400 m—15.85m 2.720 2.75 3.940 4.94
2. 1 1585 m—-17.10 m 2.780 2.76 3.780 4.70
3. 1 17.10m — 19.00 m 2.800 2.74 3.820 4.38
4. 1 19.00 m — 20.50 m 2.790 2.73 3.058 3.29
5. 2 11.00m—13.00 m 2.780 2.72 3.658 4.55
6. 2 13.00 m---14.85 m 2.860 2.73 2.510 3.51
7. 2 14.85 m---16.00 m 2.890 2.75 2.340 3.08




LABORATORY TESTS

ROCK SAMPLES

ON

POINT LOAD STRENGTH TEST
TABLE NO. 1.13

Sr. | Bore hole Depth, m Point Load Strength

No. No. kg/cm?
1. 1 14.00 m - 15.85 m 16.80
2. 1 1585m—-17.10m 17.20
3. 1 17.10 m — 19.00 m 21.89
4. 1 19.00 m — 20.50 m 17.90
5. 2 11.00 m - 13.00 m 15.86
6. 2 13.00 m---14.85 m 20.80
7. 2 14.85 m---16.00 m 22.10
8. 2 16.00 m---18.00 m 20.65
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RENUKA ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges, B. H. No. 1(Bridge no. 92, Vaitarna)
DFCC project Between Vaitarna & Surat. Sheet No. 1 of 3
(BGL)R. L. :- 0.00 m
CLIENT: Stup Consultants Pvt. Ltd.
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-:-25.90 m
Casing diameter (mm) : i) 100mm and ii) 76mm |Location:- (As per sketch) Date: 23-05-008 to 25--05-008
Vaitarna, Virara Side GWL : 2.2m below BGL .
Sample & Insitu test |SPT NJCasing/|Thickn] Log Description UCT |Silt HTriaxi
g value Jwater Jess clay [alC R .
i Depth (m) Type Depth |(m) % kg/cm o ;: S
a (m olbl2l el e
0 (0.00-0.60 pst (| 1 |- Blackish Clayey coarse grained sands .
0.60-1.05 upst| | | |-
1 | 1.05-1.50 SPTI mnmt 1 |-
1.50-200 | | 1 1 |-
2_2.00——2.45 vbps2( | | |-
2.45--2.90 SPT2 | 16 [ |  [-—-- Sandy Clay of stiff consistency .
290--300 | | | 1 |-
3_3.00-3.45 ubpss3|( | | |-
345400 | | | |-
4 [4.00-4.45 wps4| | | |-
4.45-4.90 SPT3 o{ | |- Dense Silty Sands .
490-550 | | | | |-
5_ _____
5.50--5.95 ubpss|{ (| |-
5.95-6.40 SPT4 210 | |-
6_ _____
6.40--700 | | | |- Very dense silty sands .
7 |7.00--7.45 SPT5 s 1 |- Very hard Consistency Sandy Clayey
----- Silts .
745-850 | | | | |-
8_ _____
8.50-8.95 SPT6 41 | |-
89s5-1000 | | | | |-
9_ _____
10 | 10.00-10.45 SPT7 4 | |-
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RENUKA ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges, B. H. No. 1(Bridge no. 92, Vaitarna)
DFCC project Between Vaitarna & Surat. Sheet No. 2 of 3
(BGL)R.L.:-0.00 m
CLIENT: Stup Consultants Pvt. Ltd.
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-:-25.90 m
Casing diameter (mm) : i) 100mm and ii) 76mm |Location:- (As per sketch) Date: 23-05-008 to 25--05-008
Vaitarna, Virara Side GWL : 2.2m below BGL .
Sample & Insitu test |SPT NJCasing/|Thickn] Log Description UCT |Silt HTriaxi
=] value [Jwater Jess clay JalC . R
'i Depth (m) Type Depth |(m) % kg/cm S ;: S
: (m) R =1 S S
1045-1145 | | | |-
----- Very hard Consistency Sandy Clayey
————— Soils
w1 1 | |
[ [11.45-1190 | sPT8 | 45 | | |-
190-1250 ( | | | |-
i _____
12.50-1295 | SPT9 | 51 | |  |--—---
1295-13%90 ( | | | |-
i _____
13.90-14.00 |SpTi0| R | |  |-—---
14 114.00-15.85 [ CORE \\ \\|Highly weathered Basalt rock 264 | 22.6
A\NEA
AR
A\NEA
15 | AN
AN
A\NEA
15.85-17.10 | CORE \W \\|Black fine grained compact basalt rock 38.6 | 322
16 | AN
AW
AN
AW
17 | AN
17.10-19.00 | CORE AW 438 | 395
ANRR\Y
AW
18 | AR}
AW
AW
AW
19 | AW
19.00-20.50 | CORE AN 56.5 | 48.5
AW
AW
20 AW\
[ ] W
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 1(Bridge no. 92, Vaitarna)

Sheet No. 3 of 3

(BGL)R.L.:-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-:-25.90 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Vaitarna, Virara Side

Date: 23-05-008 to 25--05-008

GWL : 2.2m below BGL .

Sample & Insitu test

Depth (m)

Depth m

Type

SPT N
value

Casing/
water
Depth
(m)

Thickn
ess

(m)

Log

Description

UCT |Silt +|Triaxi
clay [alC
% kg/cm

z/¢

LL%
PL%
TCR %
ROD%

20.50-22.15

22.15-24.00

24 |24.00-25.90

25.90--

CORE

CORE

CORE

AW
AW
AR
AN\
AR
AW
AW AN
AW
AN\
AW
AN\
AW
AW
AW
AN\
AR
AW
AR
ANIR\Y
AW AN
AW
AW
AW
AW

AW

Moderately weathered basalt rock .

60.2 | 523

653 | 51.5

63.2 | 52.1

Bore Hole terminated at 25.90 m depth
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RENUKA ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges, B. H. No. 2(Bridge no. 92, Vaitarna)
DFCC project Between Vaitarna & Surat. Sheet No. 1 of 3
(BGL)R.L.:-0.00 m
CLIENT: Stup Consultants Pvt. Ltd.
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-24.40 m
Casing diameter (mm) : i) 100mm and ii) 76mm |Location:- (As per sketch) Date: 25-05-008 to 28--05-008
Vaitarna, Surat side GWL : 2.5m below BGL .
Sample & Insitu test |SPT NJCasing/|Thickn] Log Description UCT |Silt HTriaxi

g value Jwater Jess clay [alC R .
i Depth (m) Type Depth |(m) % kg/cm o ;: S
a (m olbl2l el e
0 [0.00-0.55 pst (| 1 |- Blackish Clayey coarse grained sands .

0.55-1.00 upst| | | |-
1 |1.00-1.45 SPT1 w{ | |-

145200 1 1 | |-
2 |2.00--2.45 ups2| | | |-

2.45--2.90 SPT2 | 13 [ |  [-—-- Sandy Clay of stiff consistency .

290--300 | | | 1 |-
3 |3.00-3.45 upss3| | | |-

345400 | | | |-
4 |4.00-4.45 ups4| | | |-

4.45-4.90 SPT3 | 18 | | |- Dense Silty Sands .

490--540 | | | 1 |-
5_ _____

5.40--5.85 upss| | | |-

5.85---6.30 SPT4 | 22 | |  |--—---
6_ _____

6.30--6.75 upse| | | |-
7 16.75--7.20 SPT4 ( 32 | |  |-—-- Very hard Consistency Sandy Clayey

----- Silts .

720-860 | | | | |-
8_ _____

8.60-9.00 SPTS 411 | |- Very hard Consistency coarser Sandy

----- Clay soils.

9 |9.00-1000 | | | [ f--
1010.00-10.45 | SPT6 | 48 | |  [|----
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RENUKA ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges, B. H. No. 2(Bridge no. 92, Vaitarna)

DFCC project Between Vaitarna & Surat. Sheet No. 2 of 3

(BGL)R.L.:-0.00 m

CLIENT: Stup Consultants Pvt. Ltd.

Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-24.40 m

Casing diameter (mm) : i) 100mm and ii) 76mm |Location:- (As per sketch) Date: 25-05-008 to 28--05-008

Vaitarna, Surat side GWL : 2.5m below BGL .

Sample & Insitu test |SPT NJCasing/|Thickn] Log Description UCT |Silt HTriaxi
value [water |Jess clay [alC
Depth (m) Type Depth  J(m) % kg/cm
(m) )

Depth m
LL%
PL%
TCR %
ROD%

10.00-10.45 | SPT7 | 48 | |  [-----

1045--1100 | |  |-—-
11 {11.00--11.00 [ SPT8 R | | |-

11.00--13.00 | CORE A\RERA\Y 275 | 214
\\ \\|Highly to Moderately weathered Basalt
\\ \\|rock .

[ [13.00-14.85 | CORE WoW 384 | 28.7

AW 35.1 | 31.7
14.85-16.00 [ CORE W

16 [16.00-18.00 | CORE AW 453 | 423

18.00-19.90 | CORE AW 54.8 | 48.5

AW
19.90-21.40 | CORE AN\ 585 | 514
20 AW AN
AW
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 2(Bridge no. 92, Vaitarna)

Sheet No. 3 of 3

(BGL)R.L.:-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-24.40 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Vaitarna, Surat side

Date: 25-05-008 to 28--05-008

GWL : 2.5m below BGL .

Sample & Insitu test

Depth (m)

Depth m

Type

SPT N
value

Casing/
water
Depth
(m)

Thickn
ess

(m)

Log

Description

UCT |Silt +|Triaxi
clay [alC
% kg/cm

z/¢

19.90-21.40

21 21.40-22.65

22.65-24.40

24 [24.40--

CORE

CORE

CORE

AR\

AW AN
AW
AW AN
AW
AW AN
AW
AW
AR\
AN\
AW
AW
AW
AN\
AR
AN W

Highly to Moderately weathered Basalt

W W\|rock .

LL%
PL%
ITCR %
—JROD%

63.4 | 56.4

655 | 61.2

Bore Hole terminated at 24.40 m depth
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GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 93
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VAITARNA (BRIDGE NO. 93)

Topographically site is fairly leveled plain terrain with marshy area and
extensive san on both sides of alignment . The river seems to slightly meandering
in nature.

1. UNDISTURBED AND DISTURBED SOIL SAMPLES :

Five bore holes has been planned for this site . In all total 24 nos.
undisturbed and 39 nos. disturbed soil samples excluding S.P.T. samples have
been collected from 5 nos. bore holes. The details are presented in Table no.
1.1.

TABLE NO. 1.1
DETAILS OF BORE HOLES AND SOIL /WATER SAMPLES

Sr. Bore hole | Depth Ground UDS S.P.T. D.S.

No. no. Below GL | Water Level S1 S2(DS) S3
1. 1 19.80 m 1.50 m 5 6 6
2 2 20.60 m 5.00 m 4 6 6
3. 3 24.00 m 5.00 m 4 7 7
4. 4 22.00 m 5.00 m 6 11 11
5 5 19.00 m 2.50 m 5 5 9

1.1. GROUND WATER:

The water samples were collected from the site .

1.2. STANDARD PENETRATION TESTS : (IS 2131-1981)

This test was carried out using a Terzaghi spoon sampler driven by a 63.50
k.g. Hammer weight falling freely through a height 750 m.m. A comparative
study of “N” values (i.e. no. of blows /30 cm) penetration using Terzaghi’s split
spoon sampler, are presented in Table no. 1.2.
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STANDARD PENETRATION

B.H. Sr. Depth of test
No. No. m
1. 1 0.95---1.40
2 245 ---2.90
3 4.45 ---4.90
4 5.95---6.40
5 7.00 --- 7.45
6 8.00 --- 8.30
2. 1 0.95---1.40
2 2.95---3.40
3 4.45 ---4.90
4 6.45 --- 6.90
5 7.50 ---7.95
6 9.00 ---9.10
3. 1 1.45---1.90
2 3.30 ---3.75
3 4.20 --- 4.65
4 5.45---5.90
5 7.00 --- 7.45
6 8.60 --- 9.05
7 9.75 --- 10.00
4. 1 1.05 --- 1.50
Sand
2 2.45---2.90
3 3.45---3.90
4 4.45 ---4.90
5 5.95---6.40
6 7.20 --- 7.65
7 8.50 --- 8.95
8 10.45 --- 10.90
9 12.00 --- 12.45
10 13.50--- 13.95
11 14.45---14.50

TABLE 1.2

TEST RESULTS

“N” Value

blows/30 cms

03-05-05 10 Clayey Silty Sands
05-07-07 14 Sandy Clay
07-09-09 18 Dense Silty Sands
09-11-12 23 Dense Silty Sands
18-20-20 40 Sandy Clayey Silts
26-34-36 (0 cm) R Refusal

03-06-06 12 Medium Dense Sand
06-08-09 17 Clayey Sand
08-10-11 21 Dense Silty Sand
13-15-15 30 Dense Silty Sand
15-17-18 35 Dense Silty Sand
23-35 (10 cm) R Refusal

05-07-08 15 Clayey Silty Sand
06-08-08 16 Clayey Silty Sand
08-10-10 20 Dense Silty Sand
09-11-11 22 Dense Silty Sand
17-19-19 38 Sandy Clayey Silt
19-21-22 43 Silty Clayey
22-36-41 (5 cm) R Refusal

03-06-06 12 Blackish  Coarse
06-08-08 16 Sandy Clay
07-09-09 18 Sandy Clay
08-10-11 21 Dense Silty Sand
10-12-12 24 Dense Silty Sand
15-17-18 35 Sandy Clayey Silt
18-20-21 41 Sandy Clayey Silt
20-22-22 44 Sandy Clayey Silt
21-23-23 46 Residual Sand
23-25-25 50 Residual Sand
21-32 (5 cm) R Refusal
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B.H. Sr. Depth of test “N” Value Remarks

No. No. m blows/30 cms
5. 1 2.45---2.90 06-08-09 17 Sandy Clay
2 4.45 ---4.90 06-08-08 16 Sandy Clay
3 7.00 ---7.45 19-21-22 43 Sandy Clayey Silts
4 8.00 --- 8.00 22 (0 cm) R Refusal
5 9.00 ---9.05 28 (5 cm) R Refusal

1.3. SOIL PROFILE:

The soil profile is presented in Annexure - I Fig. No. 1.1 and the details
are specified as below.

I) RESIDUAL SOIL FORMATION : (Average thickness 0.00 m to 10.20 m)

The overburden essentially is Blackish Clayey coarse grained sands .
Soils are of Clayey Silty Sands of dense to very dense consistency . Sand
gravel contents are on increase in lower section of the bore . High S.P.T.
values in the 10 m zone of stratum are consistent for all the bores,

II) COMPLETELY / HIGHLY / MODERATELY WEATHERED BASALT
ROCKS : (Average thickness 10.20 m to 21.10 m)

Completely / Highly / Moderately weathered basalt rocks have been observed in
lower stratum of exploration studies . These rocks are Amygdaloidal basalts of
fine grained texture with metallic sound and compact mass. Rocks are quite
hard and tough . Rocks also present good crushing strengths . Completely to
highly weathered rocks have been observed . In Bore hole no.1 and 3 Fine
grained blackish gray Basalt rock have been observed at 10.00 m depth .
Similarly in Bore hole no. 4 Coarse grained weathered blackish gray rock have
been observed at 10.50 m depth and Fine grained compact basalt rock at 11.50
m depth . Generally all the bores display a core recovery of Nil % to 95 %
and R.Q.D. value of Nil to 62 % .

2.0 LABORATORY TESTS:

The laboratory tests conducted on undisturbed soil samples recovered from bore
holes are given in Table No. 1.3 and 1.4.
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TABLE NO.1.3
DETAILS OF LABORATORY TESTS CONDUCTED ON SOIL

SAMPLES
.No Description Table Nos. | Nos. | Remarks
1. | Bulk Density & N.M.C. 1.5 24
2. | Grain Size Analysis 1.6 15
3. | Specific Gravity, Liquid, Plastic 1.7 15
4. | Triaxial Shear Test (UU) 1.8 15
5. | Direct Shear Test 1.9 8
6 | Chemical test on soil sample 1.10 1
The laboratory tests results have been presented in following pages .
TABLE NO. 1.4
DETAILS OF LABORATORY TESTS CONDUCTED ON ROCK
SAMPLES
S.No Description Table Nos. | Nos. | Remarks
1. | Unconfined Compression Strength 1.11 15
Density & Specific Gravity 1.12 10
Water Absorption and Porosity 1.12 10
3. | Point Load Strength 1.13 10
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LABORATORY TESTS

UNDISTURBED SOIL SAMPLES
BULK DENSITY AND N.M.C.

ON

TABLE NO. 1.5

Sr. | Bore hole Depth, m Type of Bulk N.M.C.
No. No. Sample | Density %
gm/cc
1. 1 0.50 - 0.95 UDS1 1.71 16.00
2. 1 2.00 —2.45 UDS2 175 15.60
3. 1 2.90 —3.35 UDS3 1.83 14.59
4. 1 4.00 —4.45 UDS4 1.89 16.40
5. 1 5.50 - 5.95 UDSS5 1.70 17.10
6. 2 0.50 - 0.95 UDS1 1.84 14.10
7. 2 2.50 —2.95 UDS2 1.88 13.69
8. 2 4.00 — 4.45 UDS3 1.90 16.40
9. 2 6.00 — 6.45 UDS4 1.86 13.80
10. 3 1.00 — 1.45 UDSI 1.74 16.40
11. 3 2.50 - 2.95 UDS?2 1.80 16.90
12. 3 3.75-4.20 UDS3 1.83 13.78
13. 3 5.00 —5.45 UDS4 1.90 14.50
14. 4 0.60 — 1.05 UDS1 1.76 16.40
15. 4 2.00 —2.45 UDS2 1.82 14.70
16. 4 3.00 —3.45 UDS3 1.87 13.60
17. 4 4.00 —4.45 UDS4 1.92 16.20
18. 4 5.50 - 5.95 UDSS5 1.93 13.70
19. 4 10.00 — 10.45 UDS6 2.03 17.20
20. 5 1.00 — 1.45 UDSI1 1.80 18.0
21. 5 2.00 —2.45 UDS2 1.83 17.30
22, 5 3.00 —3.45 UDS3 1.87 13.79
23. 5 4.00 — 4.45 UDS4 1.90 14.50
24, 5 5.50-5.95 UDSS5 1.92 16.50
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LABORATORY TESTS

ON

UNDISTURBED SOIL SAMPLES
TABLE NO. 1.6

PARTICLE SIZE DISTRIBUTION

Sr. | Bore hole Depth, m Type of | Gravel | Sand Silt Clay
No. No. Sample % % % %

1. 1 2.00 —2.45 UDS2 2.00 | 56.60 41.40

2. 1 4.00 — 4.45 UDS4 3.60 | 67.50 28.90

3. 1 5.50-5.95 UDSS5 8.40 | 57.50 34.10

4. 2 2.50-2.95 UDS?2 320 | 62.40 34.40

5. 2 4.00 —4.45 UDS3 940 | 7140 19.20

6. 2 6.00 — 6.45 UDS4 11.20 | 65.40 23.40

7. 3 2.50 —2.95 UDS2 1.80 | 45.30 52.90

8. 3 3.75-4.20 UDS3 3.50 | 58.50 38.00

9. 3 5.00 - 5.45 UDS4 7.80 | 64.50 27.70
10. 4 4.00 — 4.45 UDS4 8.90 | 68.40 22.70
11. 4 5.50-5.95 UDSS5 12.30 | 61.40 26.30
12. 4 10.00 — 10.45 UDS6 8.50 | 57.80 33.70
13. 5 3.00 —3.45 UDS3 1.20 | 49.50 49.30
14. 5 4.00 —4.45 UDS4 7.68 60.3 32.02
15. 5 5.50 - 5.95 UDSS5 5.60 | 65.70 28.70
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LABORATORY TESTS

ON
UNDISTURBED SOIL SAMPLES
LIMIT STATES
TABLE NO. 1.7

Sr. | Bore hole Depth, m Type of | Specific | Liquid | Plastic | Plasticity
No. No. Sample | Gravity | Limit | Limit Index

1. 1 2.00 —2.45 UDS2 2.65 43 22 21
2. 1 4.00 —4.45 UDS4 2.69 — N.P. —

3. 1 5.50-5.95 UDS5 2.64 38 17 21
4. 2 2.50-2.95 UDS2 2.67 — N.P. ---

5. 2 4.00 —4.45 UDS3 2.70 --- N.P. ---

6. 2 6.00 — 6.45 UDS4 2.69 --- N.P. ---

7. 3 2.50-2.95 UDS?2 2.62 54 28 26

8. 3 3.75 -4.20 UDS3 2.66 --- N.P. —

0. 3 5.00-5.45 UDS4 2.61 --- N.P. —
10. 4 4.00 —4.45 UDS4 2.67 — N.P. —
11. 4 5.50-5.95 UDSS5 2.69 --- N.P. ---
12. 4 10.00 - 10.45 | UDS6 2.67 --- N.P. ---
13. 5 3.00-3.45 | UDS3 2.62 56 29 27
14. 5 4.00 — 4.45 UDS4 2.65 --- N.P. ---
15. 5 5.50-5.95 UDS5 2.70 -—- N.P. -—-
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LABORATORY TESTS

ON
UNDISTURBED SOIL SAMPLES
TABLE NO. 1.8
UNCONSOLIDATED UNDRAINED TRIAXIAL SHEAR TEST

Sr. | Bore hole Depth, m Type of | Cohesion Angle of
No. No. Sample Kg/cm® | Friction “o™
1. 1 2.00 —2.45 UDS2 0.287 21.30
2. 1 4.00 —4.45 UDS4 0.189 24.35
3. 1 5.50-5.95 UDS5 0.234 23.67
4. 2 2.50-2.95 UDS2 0.256 22.26
5. 2 4.00 —4.45 UDS3 0.134 26.50
6. 2 6.00 — 6.45 UDS4 0.187 27.40
7. 3 2.50 - 2.95 UDS2 0.288 22.10
8. 3 3.75-4.20 UDS3 0.219 24.20
0. 3 5.00-5.45 UDS4 0.205 26.20
10. 4 4.00 — 4.45 UDS4 0.178 27.50
11. 4 5.50-5.95 UDS5 0.208 26.89
12. 4 10.00 — 10.45 UDS6 0.256 28.20
13. 5 3.00 — 3.45 UDS3 0.310 23.45
14. 5 4.00 — 4.45 UDS4 0.187 27.56
15. 5 5.50-5.95 UDS5 0.135 29.20

TABLE NO. 1.9
UNCONSOLIDATED UNDRAINED DIRECT SHEAR TEST

Sr. | Bore hole Depth, m Type of | Cohesion Angle of
No. No. Sample Kg/em® | Friction “¢*

1. 1 2.00-2.45 UDS2 0.256 22.68

2. 1 2.90-3.35 UDS3 0.298 21.89

3. 2 2.50-2.95 UDS2 0.309 23.29

4. 2 4.00 — 4.45 UDS3 0.167 27.10

5. 3 2.50-2.95 UDS2 0.312 22.78

6. 4 2.00—2.45 UDS2 0.179 21.40

7. 5 1.00 — 1.45 UDSI1 0.231 24.80

8. 5 2.00 —2.45 UDS2 0.295 23.60
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LABORATORY TESTS
TABLE NO. 1.10
CHEMICAL ANALYSIS
OF
SOIL SAMPLE

Sr. | Bore hole | Depth, pH Sulphate | Chloride
No. No. m % %
1. 4 4.00 8.50 0.068 0.092

LABORATORY TESTS
ON
ROCK SAMPLES
TABLE No. 1.11

UNCONFINED COMPRESSION STRENGTH

Sr. No. | Bore hole Depth, m Unconfined Saturated
No. Compression Unconfined
Strength Compression
Kg/(:m2 Strength kg/cm2
1. 1 8.30 m - 10.00 m 318.50 289.74
2. 1 10.00 m — 12.80 m 518.40 408.25
3. 1 12.80 m — 15.00 m 550.50 446.30
4. 2 10.50 m - 11.50 m 397.60 326.20
5. 2 11.50 m - 12.50 m 487.30 408.50
6. 2 12.50 m---15.00 m 512.40 477.60
7. 3 10.00 m---12.00 m 318.40 290.40
8. 3 12.00 m---14.50 m 486.50 412.45
0. 3 1450 m—-17.50 m 512.53 488.74
10. 4 16.10 m—17.85 m 378.50 310.20
11. 4 17.85m—-19.40 m 551.65 467.12
12. 4 19.40 m —20.95 m 478.30 390.43
13. 5 10.50 m—11.50 m 319.50 285.65
14. 5 11.50 m---13.00 m 489.50 412.55
15. 5 13.00 m---14.50 m 534.45 462.16
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LABORATORY TESTS

ON
ROCK SAMPLES
TABLE No. 1.12

UNIT WEIGHT AND WATER ABSORPTION

Sr. | Bore hole Depth Density | Specific Water Porosity
No. No. Gm/cm’ Gravity | Absorption, %
%
1. 1 10.00 m — 12.80 m 2.750 2.73 2.980 4.22
2. 1 12.80 m — 15.00 m 2.800 2.75 3.240 3.72
3. 2 11.50 m — 12.50 m 2.830 2.77 2.870 3.86
4. 2 12.50 m---15.00 m 2.860 2.73 2.145 4.12
5. 3 12.00 m---14.50 m 2.890 2.75 3.056 4.85
6. 3 14.50 m — 17.50 m 2.960 2.77 2.260 3.21
7. 4 17.85 m-19.40 m 2.840 2.73 2.890 2.88
8. 4 19.40 m — 20.95 m 2.900 2.71 2.340 3.21
9. 5 17.85 m—-19.40 m 2.780 2.74 1.950 4.56
10. 5 19.40 m —20.95 m 2.850 2.76 2.085 4.10
POINT LOAD STRENGTH TEST
TABLE NO. 1.13
Sr. | Bore hole Depth, m Point Load Strength
No. No. kg/em?
1. 1 10.00 m — 12.80 m 22.12
2 1 12.80 m — 15.00 m 23.35
3 2 11.50 m — 12.50 m 22.13
4 2 12.50 m---15.00 m 21.60
5 3 12.00 m---14.50 m 20.17
6 3 14.50 m — 17.50 m 23.07
7 4 17.85 m—19.40 m 22.78
8 4 19.40 m — 20.95 m 19.80
0. 5 11.50 m — 13.00 m 20.39
10. 5 13.00 m — 14.50 m 22.67
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat .

B. H. No.1( Bridge no. 93 )Vaitarna

Sheet No. 1 of 2

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) - 20.60 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 05-05-008 to 10--05-008

Vaitarna ( Surat side ) W.T.: Standing water depth 5m above bed lef
Sample & Insitu test |SPT N|Casing/ |Thickn| Log Description UCT [Silt +|Triaxi
g value [Jwater [ess clay [alC R .
Z | Depth (m) Type Depth  |(m) %  |kg/em| ° 2 2
2 (m R EHERE
0 ]0.00-0.50 pst | | | |- Blackish coarse grained sands with
----- quern pieces .
0.50-0.95 vpst| | 1 |-
0.95-1.40 SPT1 | 12 | | |- Medium dense sand .
1 _____
[ ]1.40-2.50 ps | | | |-
2_ _____
2.50-2.95 ubps2 (| | |- Clayey fine grained sand .
2.95-3.40 spT2 | 17 | |-
3_ _____
3.40-4.00 ps | | |-
4 |4.00-4.45 ubss | | | |- Greyish to black coarse grained sand .
4.45-4.90 SPT3 ( 21 | | |- Greyish Dense silty sands .
490-600 (| 1 | |-
5_ _____
6 [6.00-6.45 ups4| | | |-
6.45-6.90 SPT4 ( 30 | | |- Very dense silty sands .
6.90-7.50 ps | | |-
7_ _____
7.50-7.95 SPTS | 35 ( | |- Very dense silty sands .
7.95-9.00 ps | | |-
8_ _____
9 19.00-9.10 SPT6 R \\ \\|Boulder pieces
9.10-10.50 CORE \\ \\[Completely weathered Basalt rock . Nil -
AN\
AR\
10 | AR\
A\

28



RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat .

B. H. No.1( Bridge no. 93 )Vaitarna

Sheet No. 2 of 2

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) - 20.60 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)
Vaitarna ( Surat side ) Marine Borehole

Date: 05-05-008 to 10--05-008

W.T.: Standing water depth 5m above bed l¢f

Sample & Insitu test |SPT N]Casing/ |Thickn
value [Jwater [ess
Depth (m) Type Depth  |(m)
(m)

Depth m

Log Description

UCT |[Silt +|Triaxi
clay [alC
% kg/cm

2 /0

LL%
PL%
TCR %
ROD%

10.50-11.50 | CORE

11.50-12.50 | CORE

12.50-15.00 [ CORE

15.00-17.50 | CORE

17.50-20.60 | CORE

20.60--

\\ \\[Coarse grained weathered blackish gray
\\ \\|rock .

W
W
W
\\ \\|Fine grained compact basalt rock .
W
W
W
\\ \\\|Highly weathered basalt rock .
WA
WA
WA
WA
W AN
W AN
W AN
W AN
WA
W AN
W\ \\[Moderately weathered Basalt rock .
WA
WA
AR\R\Y
WA
WA
WA
AARAR\Y
WA
WA
WA
WAV
WA
WA
WA
WA
WA
WA
WA
WA
WA
A\

_—

35.0 | 18.0

43.8 | 33.0

57.8 | 51.0

69.5 | 573

Bore hole terminated at 20.60 m
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RENUKA ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat .

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No. 2(Bridge no. 93, Vaitarna)

Sheet No. 1 of 2

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) - 19.80 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 05-05-008 to 10--05-008

Vaitarna Surat_end Land Borehole W.T.: 1.50m
Sample & Insitu test |SPT N|Casing/ |Thickn| Log Description UCT |[Silt +|Triaxi
g value |water |ess clay [alC . .
—é Depth (m) Type Depth  |(m) % kg/em| o < 2 E
2 ™ MEIEI RN
0 ]0.00-0.50 pst | | | |- Blackish Clayey coarse grained sands .
0.50-0.95 upst| | | |-
0.95-1.40 SPTL [ 10 | | |- Clayey silty fine grained Sands.
1 _____
[ ]1.40--2.00 ps | | | |-
2 [2.00--2.45 ups2| | | |-
2.45--2.90 SPT2 [ 14 | | |- Sandy Clay of stiff consistency .
2.90--3.35 ups3 | | |-
3_ _____
3.35--4.00 ps (| | |-
4 [4.00-4.45 ups4|( | | |-
4.45-4.90 SPT3 s | |- Dense Silty Sands .
490--5.50 | | | |-
5_ _____
5.50--5.95 upss| | |-
5.95-6.40 SPT4 | 23 | [  |----
6_ _____
640--700 ( | [ |- Very dense silty sands .
7_|7.00--7.45 SPT5 | 40 ( | |- Very hard Consistency Sandy Clayey Silts .
83 |--—---
745-800 | | | 1 |-
8 [8.00--8.30 SPT6 R | [ |-
8.30--10.00 | CORE \\ \\|Completely weathered basalt rock. 274 | 125
RN
9 | AR\
AR\
AN\
W
10|10.00--12.80 | CORE \\ \\|Highly weathered basalt rock . 38.6 | 27.8
A\
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RENUKA ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat .

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No. 2(Bridge no. 93, Vaitarna)

Sheet No. 2 of 2

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) - 19.80 m

Casing diameter (mm) : i) 100mm and ii) 76mm |Location:- (As per sketch)
Vaitarna, Surat side

Date: 05-05-008 to 10--05-008

W.T.: 1.50m

Sample & Insitu test |SPT N|Casing/ |Thickn| Log Description
value [Jwater [ess
Depth (m) Type Depth  |(m)
(m)

Depth m

UCT |[Silt +|Triaxi
clay [alC
% kg/cm

2 /0

NIROD%

10.00--12.80 | CORE \\ \\|Fine grained blackish gray Basalt
\\ \\|rock .
\\ \\|Highly weathered basalt rock .

RN
AR\
AN\
12 RN
RN
RN
12.80--15.00 [ CORE \\ \\|Highly weathered basalt rock .
13 AR\
AN\
RN
AR\
14 AR\
AR\
AR\
AN\
15 NN
15.00-17.00 | CORE \\ \\[Highly weathered Basalt rock .
RN
RN
16 AR\
AR\
AR\
AR\
17 117.00--19.80 | CORE \
RN
AR\
AR\
18 RN
NN
RN
RN
19 AR\
NN
AR\
19.80.... AN\
20 NN
A\

=

Moderately weathered basalt Rock

LL%
PL%
®ITCR %

1953

546 | 434

60.9 | 43.6

67.6 | 52.8

Bore hole terminated at 19.80 m
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RENUKA ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,

DFCC project Between Vaitarna & Surat .

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No. 3(Bridge no. 93, Vaitarna)

Sheet No. 1 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) :- 24.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Vaitarna River gorge portion

Date: 11-05-008 to 17--05-008

W.T.: Standing water de

pth 5Sm

above bed I

Sample & Insitu test |SPT N|Casing/ |Thickn| Log Description UCT |[Silt +|Triaxi
g value |water |ess clay [alC R .
—é Depth (m) Type Depth  |(m) % kg/em| o < 2 E
2 Q MEIE R
0 [0.00--1.00 pst | [ | |- Blackish coarse grained Sands .
----- Clayey silty fine grained Sands.
1 [1.00--1.45 upst| | | |-
1.45--1.90 SPT1 ) I I I
1.90--2.50 ps2 (| |-
2_ _____
2.50--2.95 ups2| | | === Clayey silty fine grained Sands.
295-330 | | | | |-
3_ _____
3.30--3.75 SPT2 e | |-
3.75--4.20 ups3| | | |-
4_ _____
----- Dense Silty Sands .
4.20--4.65 SPT3 | 20 [ |  [-—--
4.65--5.00 | | | | |-
5 [5.00--5.45 ups4| | | |-
5.45--5.90 SPT4 | 22 [ | |-
590--700 | | | 1 |-
6_ _____
----- Very dense silty sands .
7_|7.00--7.45 SPTS 8 | | Very hard Consistency Sandy Clayey Silts .
745860 | | | 1 |-
8_ _____
8.60--9.05 SPT6 | 43 ( | |- Very hard consistency Silty Clayey
----- gravel pieces .
9 [9.05-975 | | | | |-
9.75--10.00 SPT7 R | | |-
10 (10.00--12.00 | CORE \\ \\[Highly weathered basalt rock . 40.8 | 254
A\RER\Y
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RENUKA ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat .

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No. 3(Bridge no. 93, Vaitarna)

Sheet No.

2 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) :- 24.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Vaitarna, River gorge portion

Date: 11-05-008 to 17--05-008

W.T.: Water standing 5m above bed level .

Sample & Insitu test

Depth (m)

Depth m

Type

SPT N
value

Casing/
water
Depth
(m)

Thickn
ess

(m)

Log

Description

UCT |Silt
clay
%

+|Triaxi
alC
kg/cm

2 /0

LL%

PL%

10.00--12.00

12 [12.00--14.50

14.50--17.50

17.50-20.00

20 {20.00--23.00

CORE

CORE

CORE

CORE

CORE

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
A\

=

Fine grained blackish gray Basalt
rock .
Highly weathered basalt rock .

Highly weathered Basalt rock .

Moderately weathered basalt Rock .

IS
S|TCR %

57.8

61.3

67.8

65.4

N
N |ROD%

425

45.7

48.2

57.6
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RENUKA ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat .

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No. 3(Bridge no. 93, Vaitarna)

Sheet No. 3 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) :- 24.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm |Location:- (As per sketch)
Vaitarna River gorge portion

Date: 11-05-008 to 17--05-008

W.T.: Standing water depth Sm above bed l¢]

Sample & Insitu test |SPT N|Casing/ |Thickn] Log Description
value [water |ess
Depth (m) Type Depth  J(m)
(m)

Depth m

UCT |Silt +|Triaxi
clay [alC
% kg/cm

o

=

20.00--23.00 | CORE W\
WoN
Won
21 W\
Won
Won
N
22 W\
N
Won
Won
23 [23.00-24.00 | CORE WoN
W\
Won
WoN
24 |24.00-- WOon
[ | W

Moderately weathered basalt Rock

LL%
PL%
NITCR %
~JROD%

58.0 | 53.0

Bore hole terminated at 24.00 m
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RENUKA ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat .

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No. 4(Bridge no. 93, Vaitarna)

Sheet No. 1 of 2

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-22.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Vaitarna River gorge portion

Date: 18-05-008 to 22--05-008

W.T.: Water standing 5m above bed .

Sample & Insitu test |SPT N|Casing/ |Thickn| Log Description UCT |[Silt +|Triaxi

g value |water [ess clay falC . )
E| Depth(m) | Type Depth |(m) % feem| o o | 2 S
= @ e lafs] B8
0 {0.00-0.60 pst (| | |- Blackish Croarse sand with guartz pieces.

0.60-1.05 upst| | |-
1_ _____

1.05-1.50 SPT1 1 | |-

150200 | (| |-
2 [2.00--2.45 ubps2| |l |-

2.45--2.90 SPT2 e (| |- Sandy Clay of stiff consistency .

290--300 | | 1 | |-
3 [3.00-3.45 ubps3| | | |-

3.45-3.90 SPT3 81 | |-

390-400 | | | | |-
4 [4.00-4.45 ups4| | | |-

4.45-4.90 SPT3 20 | Dense Silty Sands .

490--550 | | | | |-
5_ _____

5.50--5.95 upss| | | |-

5.95-6.40 SPT4 | 24 | | |-
6_ _____

6.40--720 | | | | |-
7_ _____

7.20-7.65 SPT5 s | Very hard Consistency Sandy Clayey

765850 | | | 1  [|----- Silts .
8_ _____

8.50-8.95 SPT6 | 41 | | |-

89s5-1000 | | | | |-
9_ _____
10 (10.00--1045 | UDS6 | | |  |-----

10.45-10.90 SPT7 | 4 | | |-
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RENUKA ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges, B. H. No. 4(Bridge no. 93, Vaitarna)
DFCC project Between Vaitarna & Surat. Sheet No. 2 of 2
(BGL)R.L.:-0.00 m
CLIENT: Stup Consultants Pvt. Ltd.
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-22.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm |Location:- (As per sketch) Date: 18-05-008 to 22--05-008
Vaitarna, River Gorge portion W.T.: Water standing 5m above bed .
Sample & Insitu test |SPT N|Casing/ |Thickn| Log Description UCT |[Silt +|Triaxi
g value |water |ess clay [alC . .
"E Depth (m) Type Depth  |(m) % kg/cm N 2 E
B (m) AEI IR
----- Residual reddish coloured gravelly sand
10.90-1200 ( [ | |-
l _____
12 |12.00-12.45 SPT8 | 46 | |  |--—---
(12451350 | | | | |-
i _____
13.50-13.95 SPT9 | 50 | [ |-—---
13.95-1445 (| | | |-
i _____
14.45-1450 | spTiof R | |  [-----
14.50-16.10 | CORE \\ \\[Completely weatherd disintegrated rock 10.0 0.0
\\ \\|formation
15 | W
W
AR
W
16 | W
16.10-17.85 | CORE A\RER\Y 350 | 0.0
W
W
17 | W
AR
W
17.85-19.40 | CORE \\ \\[Highly weathered amagdolidal basalt 63.0 | 14.0
18 | \\ \\[rock formation
AR
W
AR
19 | W
19.40-20.95 | CORE W 77.0 | 10.0
W
AR
120 | W
W
AR
20.95-22.00 | CORE \\ \\|Moderately weathered basalt rock 82.0 | 62.0
21 | \\ \\[formation
W\
W
W
22 |122.00-- AR
N\

Bore hole terminated at 22.00 m
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RENUKA ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat .

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No. 5(Bridge no. 93, Vaitarna)

Sheet No. 1 of 2

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) - 19.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 05-05-008 to 10--05-008

Vaitarna Mumbai end GWL : 2.5 m below BGL .
Sample & Insitu test |SPT N|Casing/ |Thickn] Log Description UCT |Silt +|Triaxi
g value |water |ess clay JalC R .
g Depth (m) Type Depth  |(m) % kg/cm sl s Z\a )
g ) SAN =0 IGH I -
0 [0.00-0.45 bpst | | | |- Blackish Clayey coarse grained sands .
045-090 | ({1 |-
0.90-t00 (| [ |- Clayey silty fine grained Sands.
1 [1.00-1.45 upst| | | |-
1.40--2.00 ps (| | |-
2 [2.00--2.45 ups2| | | |-
2.45--2.90 SPTL ( 17 | | |- Sandy Clay of stiff consistency .
290--3.00 | | | | |-
3_ _____
3.00-3.45 ups3 | | | |-
4 [4.00-4.45 ups4| | | |-
4.45-4.90 SPT2 | 16 | [ |- Dense Silty Sands .
490--550 | | | | |-
5_ _____
5.50--5.95 upss| | | |-
6_ _____
595--700 | {1 |- Very dense silty sands .
7 _|7.00--7.45 SPT3 | 43 | [  |---- Very hard Consistency Sandy Clayey
----- Silts .
745800 | {1 |-
8 [8.00--8.00 SPT4 R | | |-
8.00-900 | [ | 1 |-
9 19.00-9.05 SPTS R | | |-
9.05-10.50 CORE \\ \\|Completely weathered basalt rock. 17.0 0.0
W
W
10 W
W
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RENUKA ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat .

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No. 5(Bridge no. 93, Vaitarna)

Sheet No. 2 of 2

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) - 19.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 05-05-008 to 10--05-008

Vaitarna, Virara Side GWL : 2.5 mbelow BGL .
Sample & Insitu test |SPT N|Casing/ |Thickn] Log Description UCT |Silt +|Triaxi
g value [water |ess clay [alC R .
‘g Depth (m) Type Depth  |(m) % kg/cm ol Z\a )
8 (m) efala]l e |8
\\ \\[Completely weathered basalt rock.
10.50-11.50 [ CORE W 430 [ 0.0
W
11 | W
W
W
W
12 | W
W
W
11.50-13.00 | CORE \\ \\|Highly weathered basalt rock formation. 61.0 | 12.0
13 | W
A\RER\Y
W
W
14 | W
13.00-14.50 [ CORE W 440 [ 0.0
W
W
15 | W
W
14.50-16.00 | CORE \\ \\|Completely weathered Amygdaloidal 82.0 [ 43.0
\\ \\|Basalt rock .
16 | W
W
A\REA\Y
W
17 {16.00-17.50 | CORE \\ \\|Highly weathered Amygdaloidal 95.0 | 46.0
\\ \\|Basalt rock .
W
W
18 | W
W
17.50-19.00 [ CORE W 85.0 | 51.0
W
19 [19.00-- W
[ | W\

Bore hole terminated at 19.00 m

38




GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 115
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BH. NO. 1 BRIDGE NO. 115

There is overburden up to depth 6.00m. The N value in this zone varies between
N=25 and N=33. Below this up to depth 12.00 m moderately to highly weathered
broken amygdaloidal basalt with white and green infillings fragments occurs. In this
zone, core recovery varies between 5% and 80% R.Q.D. Varies between Nil and
80%

LABORATORY TEST RESULTS

P.No. Depth (m) Crushing Strength (Kg/cm?)

14 11.70 418.45
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BH. NO. 2 BRIDGE NO. 115

There is no overburden. Up to depth 6.00 m moderately to highly weathered broken
rock fragments occurs. In this zone, core recovery varies between 9% and 16%
R.Q.D. is Nil. Below this amygdaloidal basalt with white and green infillings occurs up
to depth 12.00 m. In this zone, core recovery varies between 18% and 60% R.Q.D.

varies between Nil and 36%.

LABORATORY TEST RESULTS

P.No. Depth (m) Crushing Strength (Kg/cm?)

36 11.05 105.21
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CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLENO. : | BR.NO. 115 (MAJOR BRIDGE) SHEET NO. : 1 OF 2
LOCATION : DATE :
CHAINAGE(m.) : METHOD : ROTARY DRILLING
GROUNDR.L. CASING * Nx upto 6.00m
GROUND W. T.
DIA. OF SAMPLE BLOWS/15¢cm
D(il: ;H B.HOLE | LOG: STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
- (m) | TYPE [15(30(45]|60| N % % TESTS
1.00 —
_ 150 | spT [12]15]10|20] 25 ]
2.10
2.00 B
3.00 E Silty clay 3.00 | SPT [10]13]13|18] 26
@ 3.60
— — —
4.00 B
_ 450 | spT [14]16]17 |21 33 1
5.10
5.00 N
6.00 i L 6.00 ]
_ 5 NIL ]
7.00 _ 7.00 CORE ]
n 17 NIL -
8.00 2 Amygdaloidal basalt ]
| with white infillings .
8.50 | CORE
9.00 N
- 23 23 N
10.00 10.00 | CORE ]
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST
SCALE : 1: 50 | Chkd. By : Prepd. B

MONARCH SURVEYORS AND CONTRACTORS PVT.45TD., PUNE

Project  ————-=— Fohrk




CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLENO. : 1 BR.NO. 115 (MAJOR BRIDGE) SHEET NO. 2 OF 2
LOCATION DATE
CHAINAGE(m.) METHOD ROTARY DRILLING
GROUNDR. L. CASING Nx upto 6.00m
GROUND W. T.
DIA. OF SAMPLE BLOWS/15¢cm
D(En}: ;H B.HOLE | LOG: STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
‘ (m) | TYPE |15]30]45]60| N % % TESTS
VY
. A i
vV
T Y 7
| V V) 17 9 i
A
11.00 v v Amygdaloidal basalt —]
4 | pvv with white infillings i
vV 1150 | CORE
. Y
| VY i
12.00 Y 80 80
vV —
o vy 12.00 | CORE

BORE HOLE TERMINATED AT DEPTH 12.00m BELOW G.L.

SPT N =STANDARD PENETRATION TEST VALUE

CR = CORE RECOVERY

RQD =
DS =

ROCK QUALITY DESIGNATION
DISTURBED SOIL SAMPLE

UDS = UNDISTURBED SOIL SAMPLE
VST = VANE SHEAR TEST

MONARCH SURVEYORS AND CONTRACTORS PVT.4%TD., PUNE

SCALE
Project

¢ 1: 50

Chkd. By :

Prepd. B
*kkk




CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 2 BR.NO. 115 (MAJOR BRIDGE) SHEET NO. : 1 OF 2
LOCATION : DATE :
CHAINAGE(m.) : METHOD : ROTARY DRILLING
GROUND W. T.
DIA. OF SAMPLE BLOWS/15¢cm
D(il: ;H B.HOLE | LOG: STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
: (m) |TYPE|15]30(45]60| N % % TESTS
+ +
| o+ _
+ o+
| o+ _
=] + o+ 16 NIL
4 & F + i
< + o+
1.00 2k o+ 100 | CORE
+ o+
+ o+
4 L JF o+ _
+ o+ 14 NIL
| o+ _
2.00 LT 200 | CORE
+ o+
| o+ _
+ o+
| o+ _
s+ 13 NIL
| o+ _
3.00 AR 3.00 | CORE
+ o+ Moderately to highly weathered
— il + * . broken rock fragments -
| o+ _
+ o+ 10 NIL
4.00 LT 400 | CORE
+ o+
| o+ -
y + o+
o+
1 = + o4 15 NIL .
| o+ _
5.00 AR 500 | CORE
+ o+
| o+ _
+ o+
| o+ _
+ o+ 9 NIL
+ o+
6.00 o+ 6.00 CORE
+ o+ 6.15
— V v v —
V VY
7 v v 18 NIL 7
. V VY -
7.00 rvv 700 | CORE
V VY
- yr v v -
V VY
T rv v 32 NIL N
_ vV V¥ _
8.00 rvv Amygdaloidal basalt with 8.00 | CORE
vV V¢ white and green infillings
_ rvv _
v VY
n (vv 21 NIL
B V VY _
vy 9.00 | CORE
9.00 v v o
rv v |
N V VY
i rv v 26 23 _
V VY |
10.007] (Vv 10.00 | CORE
AVAR VARV,
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST
SCALE : 1: 50 | Chkd. By : Prepd. B

MONARCH SURVEYORS AND CONTRACTORS PVT.4%TD., PUNE

Project  ————-=— Fohrk




CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 2 BR.NO. 115 (MAJOR BRIDGE) SHEET NO. 2 OF 2
LOCATION DATE
CHAINAGE(m.) METHOD ROTARY DRILLING
GROUNDR. L. CASING Nx upto 6.00m
GROUND W. T.
DIA. OF SAMPLE BLOWS/15¢cm
D(En}: ;H B.HOLE | LOG: STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
: (m) |TYPE|[15]30(45/60| N % % TESTS
v Vv
— vV Vv V| =
v v
I vV V V| 58 35 .
_ v v _
11.00 v vy 11.00 | CORE
> vV Amygdaloidal basalt with
- r4 VVVVV white and green infillings -
N v Vv Vv N
_ v v 60 36 i
12.00 VVVVV L
v v v 12.00 | CORE

BORE HOLE TERMINATED AT DEPTH 12.00m BELOW G.L.

SPT N =STANDARD PENETRATION TEST VALUE

CR = CORE RECOVERY

RQD =
DS =

ROCK QUALITY DESIGNATION
DISTURBED SOIL SAMPLE

UDS = UNDISTURBED SOIL SAMPLE
VST = VANE SHEAR TEST

MONARCH SURVEYORS AND CONTRACTORS PVT.4!_;TD., PUNE

SCALE
Project

¢ 1: 50

Chkd. By :

Prepd.
*kkk

B




GEO-TECHNICAL INVESTIGATION REPORT
FROM WESTERN RAILWAY RECORDS

BRIDGE NO. 119

46




REPORT ON
GEOTECHNICAL INVESTIGATION FOR
PROPOSED BRIDGE NO. 119 AT KM /---

1.0 PRESENTATION OF BORE HOLE DATA:

To get the description about sub soil condition and to classify depth wise strata. The
drilled depth of bore hole is shown in Table—1

TABLE -1
DEPTH OF BOREHOLES

SR.NO BH.NO. DEPTH (m)
1. BH-1 11.05

2.0 FIELD TESTS:

2.1 STANDARD PENETRATION TESTS:
The Standard Penetration Test were conducted in exploratory borehole at different

depths shown in borelogs as per the procedure stipulated in 1.5.2131 (1981) and
indicated in Table — 2.

Numbers of blows required for each 15 cm penetration unto 45 cm penetration were
recorded and the numbers of blows for later 30 cm penetration are counted as

standard penetration value (N).

TABLE — 2
STANDARD PENERATION TEST

SR.NO. BH.NO. DEPTH (m) N VALUE
1 1.50-1.95 7
2 BH-1 3.50-3.95 9
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3.0 LABORATORY TESTS:

The results of soil, rock and water samples tested in laboratory are given below:

3.1 GRAIN SIZE ANALYSIS:

The grain size analysis of different samples collected from borehole was done as per
[.S. -2720 (Part — IV) and the results are shown in Table — 3.

TABLE -3
GRAIN SIZE DISTRIBUTION

SR. | BHNO. | Depth % Gravel % Sand %Silt & % Clay
NO. 75mm-4.75 mm | 4.75mm-0.075mm < 0.075 mm
1. BH-1 1.00 39.70 24.80 35.50

3.2 ATTERBERG’S LIMITS:

The liquid limit and plastic limit tests were conducted as per |.S.-2720 (Part — V) on
soil samples and the test results are shown in Table — 4.

TABLE -4
ATTERBERG’S LIMIT

SR. | BHNO. | Depth | Liquid | Plastic | Plasticity
NO. Limit Limit Index
(m) (%) (%) (%)

1. BH-1 1.00 25.4 16.8 8.6
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3.3 FIELD DENSITY AND MOISTURE CONTENT:
The Undisturbed Soil Samples/SPT Samples were tested for field density and
moisture content. As per 1.S5.2720 (Part — Il) and the results are given in Table — 5
TABLE -5
FIELD DENSITY & MOISTURE CONTENT
SR. | BHNO. | Depth Bulk Density N.M.C | Dry Density
NO. (g/cc) (%) (g/cc)
1. BH-1 1.00 1.783 14.30 1.560
3.4 CHEMICAL ANALYSIS OF SOIL:
Chemical analysis of soil samples were conducted and the test results are given in
Table — 6
TABLE - 6
CHEMICAL ANAYSIS OF SOIL
SR. | BH NO. | Depth PH | Sulphates | Chlorides
NO. (ppm) (ppm)
1. BH-1 1.00 7.12 180 275
3.5 CHEMICAL ANALYSIS OF WATER:

Chemical analysis of water sample was conducted and the test result is given in

Table —7
TABLE -7
CHEMICAL ANAYSIS OF WATER
SR. | BH NO. PH Sulphates Chlorides
NO. (Ppm) (ppm)
1. BH-1 7.13 160 245
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3.6

ROCK TEST ANALYSIS:

Rock samples were collected from the bore holes and tested in laboratory. The

results are given in Table — 8

TABLE -8
ROCK TEST ANAYSIS
SR.NO | BH.NO. | Sample Depth Dry Crushing Strength
No. (m) Density (Kg/em?)
(gm/cc)
1. 7 6.6 2.31 93.51
2. BH 30 9.75 2.37 133.60
44 10.70 2.51 178.13
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ORIENTAL CONSULTING ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway
Bridges,

DFCC project Between Vaitarna & Surat .

CLIENT:As per Western Railway Record

B. H. No. 1

Bridge No. 119

Sheet No. 1 of 1

(BGL)R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):- 14.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 30.01.2004 to 01.11.2004

Sachin W.T.:
Sample & Insitu test SPT Casing | Thick | Log Description UCT | Silt | Triaxial
E N / water | ness + C s s | IS ®
= value | Depth | (m) clay | kg/em A I -* a
§ Depth (m) Type (m) % /o = |~ 8 8
0
1 0.60 - 1.00 DS-1 Brownish Soil with Gravels
1.00 - 1.45 UDS-1
2 1.50 - 1.90 SPT-1 Yellowish Stiff Clay
3 3.00-345 SPT-1 Yellowish Stiff Clay
4 3.45-4.00 Yellowish Stiff Clay
4.00 -4.95 Yellowish Stiff Clay
5 4.95-5.00 =——= Yellowoish Gray Jointed NIL
==——= Weathered Rock.
6 4.95 - 6.00 Yellowoish Gray Jointed 7.3
Weathered Rock.
7 6.00 -7.50 Yellowoish Gray Jointed NIL
Weathered Rock.
8 7.50 - 8.40 Yellowoish Gray Jointed NIL
Weathered Rock.
9 8.40-9.40 Yellowoish Gray Jointed 46.2
Weathered Rock.
10| 9.40-10.05 Grayish Blue Jointed Rock 15.0
1T | 10.05-11.05 Grayish Blue Jointed Rock
12 Bore hole is terminated at
depth of 11.05 m below G.L.
13 Bore hole is terminated at
depth of 11.05 m below G.L.
14 Bore hole is terminated at

depth of 11.05 m below G.L.
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ORIENTAL CONSULTING ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat .

CLIENT:As per Western Railway Record

B. H. No. 1

Bridge No. 119

Sheet No. 1 of 1

(BGL)R.L.:-0.00m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):- 14.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 30.01.2004 to 01.11.2004

Sachin W.T.:
Sample & Insitu test JSPT NJCasing/ |Thickn| Log Description UCT |Silt +|Triaxi

g value [Jwater Jess clay falC R

£ [ Depth(m) | Type Depth  [(m) % fegemf | | 2 2

3 (m efsl=] e |8
0
1 0.60 - 1.00 DS-1 Brownish Soil with Gravels

1.00 - 1.45 UDS-1
2 1.50 - 1.90 SPT-1 Yellowish Stiff Clay
3 3.00 - 3.45 SPT-1 Yellowish Stiff Clay
4 3.45-4.00 Yellowish Stiff Clay
4.00 -4.95 Yellowish Stiff Clay

5 4.95-5.00 Yellowoish Gray Jointed Weathered Rock. NIL
6 4.95-6.00 Yellowoish Gray Jointed Weathered Rock. 73
7 6.00 -7.50 Yellowoish Gray Jointed Weathered Rock. NIL
8 7.50 - 8.40 Yellowoish Gray Jointed Weathered Rock. NIL
9 8.40-9.40 Yellowoish Gray Jointed Weathered Rock. 46.2
10 [9.40-10.05 Grayish Blue Jointed Rock 15.0
11 10.05-11.05 Grayish Blue Jointed Rock
12 Bore hole is terminated at depth of 11.05 m below G.L.
13 Bore hole is terminated at depth of 11.05 m below G.L.
14 Bore hole is terminated at depth of 11.05 m below G.L.
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GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 126
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BH. NO. 1 BRIDGE NO. 126

There is overburden up to depth 4.50m for the bore taken at the ambankment of the
channel.. The N value in this zone varies between N=19 and N=R. Below this up to
depth 10.50m porphyritic basalt with white and green infillings fragments occurs. In
this zone, core recovery varies between 80% and 90% R.Q.D. Varies between 65%
and 85%

LABORATORY TEST RESULTS

P.No. Depth (m) Crushing Strength (Kg/cm?)

8 5.85 757.6
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CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1 BR.NO. 126 (MAJOR BRIDGE) SHEET NO. .1 OF 1
LOCATION DATE :
CHAINAGE(m.) METHOD : ROTARY DRILLING
GROUNDR. L. CASING : Nx upto 4.50m
GROUND W. T.
DIA. OF SAMPLE | BLOWS/I5cm
D(il: ;H B.HOLE | LOG: STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
: (m) | TYPE|15]30|45 60| N % % TESTS
1.00 .
: 150 | spT |6 |8 [11|12] 19 I
2.10
2.00
. _
| = _
>
w)
- y— —
Silty clay 13 NIL
3.00 3.00 SPT |8 |9 [12|15] 21
3.60
4.00 .
i 4.50 SPT |53 |- |~ |~ R ]
1 17 452
5.00 87 7 a
i 550 | CORE ]
- 85 85 E
6.00 6.10 | CORE —
4 . _
— Z —
N 85 85 7]
7.00 N
n Porphyritic basalt with n
_| white and green infillings 7.60 | CORE -
8.00 N
N 87 65 7]
9.00 9.10 | CORE —
- 89 82 ]
10.00 .
| v vV 10.60 | CORE .

BORE HOLE TERMINATED AT DEPTH 10.60m BELOW G.L. 7

SPT N =STANDARD PENETRATION TEST VALUE
CR = CORE RECOVERY

RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST

MONARCH SURVEYORS AND CONTRACTORS PVTB%TD., PUNE

SCALE : 1: 50 | Chkd. By : Prepd. B
Project  ————-=— Fohrk




GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 136
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BH. NO. 1 BRIDGE NO. 136

There is overburden up to depth 14.00m. The N value in this zone varies between
N=20 and N=40. Below this up to depth 34.00m amygdaloidal basalt with white and
green infillings fragments occurs. In this zone, core recovery varies between 55%
and 80% R.Q.D. Varies between 27% and 80%

LABORATORY TEST RESULTS

P.No. Depth (m) Crushing Strength (Kg/cm?)

13 16.50 399.83
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BH. NO. 1 BRIDGE NO. 139

There is overburden of silty clay up to depth 4.50m. The N value in this zone varies
between N=26 and N=R. Below this up to depth 7.00m Moderately to highly
weathered broken rock fragments occurs. In this zone, core recovery varies between
20% and 40% R.Q.D. is Nil. From depth 7.00 m to 14.00 m amygadaloidal basalt with
white and green infillings occurs. In this zone, core recovery varies between 65% and
85% R.Q.D. varies between 16% and 90%.

LABORATORY TEST RESULTS

P.No. Depth (m) Crushing Strength (Kg/cm?)

41 11.40 378.80
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CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1 BR.NO. 139 (MAJOR BRIDGES) SHEET NO. : 1 OF 2
LOCATION : DATE : 14.5.08 t0 16.5.08
CHAINAGE(m.) : METHOD : ROTARY DRILLING
GROUNDR.L. : CASING : Nx upto 4.50m
GROUND W.T. : 6.00m B. GL.
DIA. OF SAMPLE BLOWS/15¢cm
D(il: ;H B.HOLE | LOG: STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
: (m) |TYPE|[15]30(45/60| N % % TESTS
— E —
£
_ S -
1.00 — o
1.50 SPT [10 12|14 18| 26
2.10
2.00 .
Silty clay —
3.00 3.00 SPT |12 15|18 (20| 33
3.60
4.00 .
450 | SPT [52]|-|-|-| R
2 F R 4.52
7 o+ 40 NIL n
5.00 + o+ 500 | CORE
o+
- + + -
oo+
— LT 20 NIL .
. + o+ Moderately to highly weathered -
6.00 i + + 4 broken rock fragments 6.00 CORE
P+
_ + o+ -
P+
- + + -
b+ 31 NIL
_ + o+ -
7.00 P 700 | CORE
v vy
— YAAVARY -
\AAVAR
] VAAVARVA 69 54 T
| v vy -
8.00 VvV 8.00 | CORE
v vy
| v v Vv -
_ vvvv; Amygsdaloidal basalt with 54 16
white and green infillings
i vV Vv 4
v Vv 9.00 | CORE
9.00 v v 9
YA ]
n \AAVAR
. v v Vv 90 90 -
vV V) |
10.007 vVv 10.00 | CORE
Z 7
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST
SCALE : 1: 50 | Chkd. By : Prepd. B

MONARCH SURVEYORS AND CONTRACTORS PVT.B%TD., PUNE

Project  ————-=— Fohrk




CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLENO. : 1 BR.NO. 139 (MAJOR BRIDGES) SHEET NO. : 2 OF 2

LOCATION : DATE 1 14.5.08 t0 16.5.08

CHAINAGE(m.) : METHOD : ROTARY DRILLING

GROUNDR.L. : CASING : Nx upto 4.50m

GROUND W.T. : 6.00m B. GL.

DIA. OF SAMPLE | BLOWS/I5cm

DEPTH
(m) BOREHOLE -OG- STRATA DESCRIPTION SERTH SPT | CR RQD | OTHER
) | TYPE |15[30(45]60| N % % | TESTS

vvv

7 vV
_ A 80 62 .

- vV v ]
11.00 vV VY 11.00 | CORE

vvyv
vV Vvy -
vvyv
N vV Vvy N

vy Amygsdaloidal basalt with 7

12.00 vV VY white and green infillings

I
Nx

vv v
vV VvV Yy 91 91
vvyv
- vV Vvy -
vv v
vV Vvy
vvyv —

vV Vvy

24 13.50 | CORE
- v VY

vvv

- 88 88 -
A
14.00 Lo o 14.00 | CORE

BORE HOLE TERMINATED AT DEPTH 14.00m BELOW G.L.

SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST

SCALE : 1: 50 | Chkd. By : Prepd. B
Project  ————-=— Fohrk
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BH. NO. 1 BRIDGE NO. 143

There is no overburden. Up to depth 3.00m moderately to highly weathered broken
rock fragments occurs. In this zone, core recovery varies between 20% and 40%
R.Q.D. is Nil. From depth 3.00 m to 6.00 m amygadaloidal basalt with white and
green infillings occurs. In this zone, core recovery varies between 50% and 55%
R.Q.D. is Nil.

From depth 6.00 m to 13.50 m porphyritic basalt with white infillings occurs. In this
zone, core recovery varies between 60% and 90% R.Q.D. varies between Nil and
75%

LABORATORY TEST RESULTS

P.No. Depth (m) Crushing Strength (Kg/cm?)

69 08.00 462.96
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CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1 BR.NO. 143 (MAJOR BRIDGE) SHEET NO. 1 OF 2
LOCATION : DATE :

CHAINAGE(m.) : METHOD : ROTARY DRILLING

GROUNDR.L. : CASING : Nx upto 1.00m

GROUND W. T.

DIA. OF SAMPLE | BLOWS/I5cm

DEPTH
(m) BOREHOLE -OG- STRATA DESCRIPTION SERTH SPT | CR RQD | OTHER
) | TYPE |15[30(45]60| N % % | TESTS

.,.
+

22 NIL -

-+

0.50 | CORE

,.
+ o+

+ o+ o+ o+
+ o+ o+

44 NIL E

|
100mm

1.00 1.00 | CORE

+

-+

Moderately to highly weathered
broken rock fragments 42 NIL

-+

+

2.00 2.00 | CORE

-+

-+

33 NIL

,
+ o+ o+ o+ o+ o+ o+ o+

+ o+ o+ o+ o+ o+ o+ o+
+ o+ o+ o+ o+ o+ o+ o+

-+

3.00 3.00 CORE

+
+

52 NIL

4.00 4.00 | CORE

I
Nx

Amygdaloidal basalt with 50 NIL =
white and green infillings

5.00 5.00 CORE

50 NIL

6.00 6.00 | CORE

60 NIL

7.00

7.50 | CORE

8.00

Porphyritic basalt with 89 NIL
white infillings

9.00 9.00 | CORE

71 23 -

S USPEA ESPULS B RS SRS RSALS RS RSN UL S N | ESUS RSN RS RN RS EUSEAS AL RSN RSN
<]<l<l<l<l<l<]<l<]<l<]<l<]<l<l<l<l<l<]<l<]<l<]<l<]<l<l<l<]<l<]<l<l<l<]<l<l<l<l<l<]<1
4 Q4 QA4 4 4 4 4 4 4 4 4 KA 4 4 4 4 4 4 _ 4 J

a9 49,9, 9,9,9,9,9,9,9,9,9,9,34,34,34,34,34,3,3,¢

10.00°

N
d
d

SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST

SCALE : 1: 50 | Chkd. By : Prepd. B
Project  ————-=— Fohrk

MONARCH SURVEYORS AND CONTRACTORS PVT.BI7‘TD., PUNE




CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLENO. : 1 BR.NO. 143 (MAJOR BRIDGE) SHEET NO. 2 OF 2
LOCATION : DATE
CHAINAGE(m.) : METHOD ROTARY DRILLING
GROUNDR.L. : CASING : Nx upto 1.00m
GROUND W. T.
DIA. OF SAMPLE BLOWS/15cm
D(En}: jH BORE HOLE LOG- STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
(m) |TYPE|15|30[45/60 N % % TESTS
VAR
- rv v -
V V9 10.50 | CORE
7 7V v
_ V VY _
11.00 vV n
DAL
4 2 fvv _
vy 82 76
7 rvv Porphyritic basalt with ]
- vV Vv white infillings m
12.00 (vv 12.00 | CORE
V VY
_ rvv _
V V¢
i o v _
_ 7VVVVV 77 54 -
13.00 v o _
vV VY 1350 | CORE
BORE HOLE TERMINATED AT DEPTH 13.50m BELOW G.L. 7]
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST

MONARCH SURVEYORS AND CONTRACTORS PVT.B%TD., PUNE

SCALE
Project

¢ 1: 50
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GEO-TECHNICAL INVESTIGATION REPORT
FROM WESTERN RAILWAY RECORDS

BRIDGE NO. 144
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1.0

2.0

REPORT ON
GEOTECHNICAL INVESTIGATION FOR
PROPOSED BRIDGE NO. 144 AT KM 99/24-26

PRESENTATION OF BORE HOLE DATA:
To get the description about sub soil condition and to classify depth wise strata,
borehole was drilled at the proposed site. The drilled depth of borehole is shown in
Table -1.
TABLE -1
DEPTH OF BOREHOLES

Sr. No. BH.No. DEPTH (m)
1 1 16.04

STANDARD PENETRATION TEST:

The Standard Penetration Test was conducted in each exploratory borehole at
different depths as per the Procedure stipulated in 1.S.- 2131 (1981)and indicated in
Table -2.

Numbers of blows required for each 15cm penetration up to 45cm penetration were
recorded and the numbers of blows for later 30cm penetration are counted as
standard penetration value (N).

TABLE- 2
STANDARD PENETRATION TEST

SR. NO. BH. NO. DEPTH (m) ‘N’ VALUE
1 BH-1 1.50-1.95 35
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3.0

3.1

4.0

4.1

SUB-SOIL PROFILE:

SUB SOIL PROFILE OF BOREHOLE - 1:

The borehole is drilled upto the depth of 16.04 m below G.L. From the Bore- log, it
can be seen that Soil with Gravels exists at ground level. The thickness of this layer
is 3.00 m. The N value observed in this layer at a depth of 1.50 m is 35.

Highly weathered rock is followed by Soil with Gravel layer. The thickness of this
layer is 12.65m. The core recovery of highly weathered rock is observed as nit to
41.66 % but RQD is not observed in this layer. Hard rock encountered at depth of
14.20 m below ground level. The drilled thickness of this layer is 1.84m. The core
recovery as well as RQD of hard rock varied from 17.93% to 92.31%.

The ground water level observed at 1.00 m below ground level.

LABORATORY TESTS:

The results of soil, rock and water samples tested in laboratory are given below:

GRAIN SIZE ANALYSIS:
The grain size analysis of different samples collected form boreholes were done as
per |.S. — 2720 (Part — IV) and the results are shown in Table-3.

TABLE -3
GRAIN SIZE DISTRIBUTION

BH No. | Depth % Gravel % Sand % Silt and Clay
(m) 75 mm-4.75mm | 4.75 mm -0.075 mm < 0.075 mm

BH-1 1.50 18.44 43.22 38.34
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ATTERBERG’S LIMITS:
The liquid and plastic limit tests were conducted as per I.S. — 2720 (Part-V) on soil
samples and the results are shown in Table — 4

TABLE -4

4.3

4.4

ATTERBERG’S LIMIT

Sr. | BH.No. | Depth | LIQUID | PLASTIC LIMIT | PLASTICITY
No. LIMIT INDEX INDEX
(%) (%) (%)
1 BH-1 1.50 32.18 15.34 16.84

UNCONFINED COMPRESSIVE STRENGTH:

Unconfined Compression shear tests were conducted on undisturbed soil samples

and the results are given in Table- 5.

TABLE -5

UNCONFINED COMPRESSION SHEAR TEST

Sr. No. | BHNo. | Depth Cohesion, ¢
(m) (Kg/cm)?
1 BH-1 1.50 0.17

CHEMICAL ANALYSIS OF SOIL:

Chemical analysis of soil samples was conducted and the test results are given in

Table — 6.
TABLE -6
CHEMICAL ANALYSIS OF SOIL
Sr. BH. Ph SULPHITES CHLORIDES
No. NO. (PPm) (Ppm)
1 BH-1 7.3 545 1185
Limit 6-9 Clause 8.2.2.4 | Clause 8.2.2.4
IS 456 — 2000 Table — 4 Table -4
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4.5

4.6

CHEMICAL ANALYSIS OF WATER:
Chemical analysis of water sample was conducted and the test results are given in

Table — 7.
TABLE -7
CHEMICAL ANALYSIS OF WATER
Sr. | BH. NO. pH SULPHATES CHLORIDES
No. (ppm) (ppm)
1. BH-1 7.7 580 1140
Limit Clause 5.4.2 Clause 5.4 Clause 5.4
IS 456 — 2000 Table 1 Table — 1
ROCK TEST ANALYSIS :

Rock samples were collected form the boreholes and tested in laboratory. The

results are given in Table- 8.

TABLE -8
ROCK TEST ANALYSIS
Sr. | BH. | Sample | Depth | SPECIFIC | POROSITY | SATURATED
No. | No. | No. m GRAVITY CRUSHING
STRENGTH
(KG/CM?)
1| BH-1 9 1.75 2.18 0.96 104.12
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ORIENTAL CONSULTING ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various
Railway Bridges,

ORIENTAL CONSULTING ENGINEERS

CLIENT: As per Western Railway Record

B. H. No. 1

Bridge No. 144

Sheet No. 1 of 1

(BGL)R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):- 17.00 m

Location:- (As per

Casing diameter (mm) : i) 100mm and ii) 76mm sketch) Date: 09.11.2002 to 22.11.2002
Sachin W.T..
Sample & Insitu test | SPT Casing/ | Thick | Log Description UCT | Silt | Triaxial

g N water ness + C o lo | ®
'ﬂa value Depth (m) clay kg/em® / S S & 8
0
1 1.50-1.95 SPT 1 Soil with gravels
2 1.95 - 3.00 Soil with gravels
3 1.95 -3.00 Soil with gravels
4 13.00-350 nil
5 | 3.50-5.00 nil
6 | 5.00-6.50
7 | 6.50-8.00
8 8.00 - 9.00 Highly wethered rock nil
9 9.00 - 9.80 Highly wethered rock nil
101 9.80-10.65 Highly wethered rock nil
11 10.65-11.25 Highly wethered rock

nil

121 11.25-13.40 Highly wethered rock nil
13| 11.25-13.40 Highly wethered rock nil
14| 13.40-14.20 Highly wethered rock nil
15 | 14.20-15.65 Hard Basalt Rock 17.9
16 | 15.65-16.04 92.3
17 Thebore hole is terminated at depht of 16.04 m below gorund level.
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ORIENTAL CONSULTING ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,

ORIENTAL CONSULTING ENGINEERS

CLIENT: As per Western Railway Record

B. H. No. 1

Bridge No. 144

Sheet No. 1 of 1

(BGL)R.L.:-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):- 17.00m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 09.11.2002 to 22.11.2002

Sachin W.T.
Sample & Insitu test |SPT N]Casing/| Log Description UCT |Silt H|Triaxi

g value [water clay falC .

g Depth (m) Type Depth % kg/cm NSl IS 2 E
2 (m) AN I=H IS = -
0
1 [1.50-1.95 SPT 1 Soil with gravels
2 [1.95-3.00 Soil with gravels
3 |1.95-3.00 Soil with gravels
4 3.00-3.50 nil
5 [3.50-5.00 nil
6 [5.00-6.50
7 16.50-8.00
8 [8.00-9.00 Highly wethered rock nil
9 19.00-9.80 Highly wethered rock nil
10 19.80 - 10.65 Highly wethered rock nil
11]10.65-11.25 Highly wethered rock

nil
12 [11.25- 13.40 Highly wethered rock nil
13 |11.25- 13.40 Highly wethered rock nil
14 113.40 - 14.20 Highly wethered rock nil
15114.20 - 15.65 Hard Basalt Rock 17.9
16 [15.65 - 16.04 923
17 Thebore hole is terminated at depht of 16.04 m below gorund level.
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GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 163
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BH. NO. 1 BRIDGE NO. 163

There is overburden up to depth 7.00m. The N value in this zone varies between
N=24 and N=R. Below this up to depth 17.00 m moderately to highly weathered
broken rock fragments occurs. In this zone, core recovery varies between 13% and
28% R.Q.D. Varies between Nil and 13% Between depth 17.00 and 21.00 m flows of
amygdaloidal basalt with white and green infillings occurs. The rock is jointed. In this
zone, core recover varies between 40%and 87% R.Q.D. varies between Nil and
86%.

LABORATORY TEST RESULTS

P.No. Depth (m) Crushing Strength (Kg/cm?)
62 18.50 440.10
65 19.20 421.00

70 20.00 631.00
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CLINT: STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT  Granmchnical Tnvetigrtion - VAITARNA TO BHILAD SECTION - proposed mayor & mivor bridges for DECCLL
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GEO-TECHNICAL INVESTIGATION REPORT
FROM WESTERN RAILWAY RECORDS

BRIDGE NO. 166
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REPORT ON
GEOTECHNICAL INVESTIGATION FOR
PROPOSED BRIDGE NO. 166 AT KM 118/2-4

BH-2

0-0.80 Overburden

0.80-6.0 Greenish grey, fine to medium grained. Sparsely distributes
amygdaloidal basalt. Amygdaloidal Basalt. Amygdals of calcite
& zeolite varying in size from 1 mm to 6 mm.

6.0-10 m Yellowish to brownish grey medium grained trap basalt with
intrusion of secondary veins thread like, and iron stained. It
shows weathered to moderately weathered grade rock quality.

10-12.40 m It is medium grained greenish grey amygdaloidal basalt with
attractive outlook. The sporty white amygdals of calcite and
zeolite are given nice appearance to the rock with fairly good
core recovery.

BH-3

0-0.15m Overburden

0.15-1.00 Rock cutting of weathered trap

1.0-3.0 Yellowish to buff coloured medium grained, highly to
moderately weathered trap rock

3.0-6.0 Greenish grey, medium grained amygdaloidal basalt. It is
moderately olivine basalt

6.0-11.00 m Yellowish to brownish grey, moderately weathered basalt with
less amygdals

11-14 Greenish to yellowish grey, fine to medium grained micro
amygdaloidal weathered basalt.

14-16 It is green grey, fine grained fresh, hard and compact basalt
with serpentine and olivine minerals in predominant.

82




Table-3

COMPRESSIVE STRENGTH OF ROCK AT DIFFERENT DEPTHS

Bore Depth from G.l. | Safe Bearing Cosr:lrzr:gsts;ve
I-'l\lc:)le (m) - Capacity t/m? (Saturated) Remarks
. Kg/cm?
0.80-3.00 - 38
3.00-4.50 - 54
4.50-6.00 - 84
1 6.00-7.50 - 96 Rock
7.50-9.00 - 112
9.00-10.00 - 127
10.00-12.40 - 132
1.05-3.05 - 51
3.05-6.06 - 68
2 6.06-11.02 - 96 Rock
11.02-14.00 - 168
14.00-16.00 - 212
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CHAUDHARI CONSTRUCTION

PROJECT:- Geotechnical Investigation for construction of various Railway

Bridges,

DFCC project Between Virar & Surat.

CLIENT: From Western Railway Records

B. H. No. 2

Bridge No. 166

Sheet No. 1 of 1

(BGL)R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-12.40m

Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) | Date:
Mindola W.T.:
Sample & Insitu test | SPT Casing | Thick Log Description UCT | Silt Triaxia
Blows | / water | ness + 1C R
g for 30 | Depth | (m) clay | kg/em e ls <
k= cm (m) % /o S| | a
53 p 3 (2 |O <
é) ent. = ~
Depth (m) Type %’ 3
=
0 0.00-0.80 DS1 Over burden
0.80-0.89 >100 Highly weathered rock
L1 0.89-1.00 DS2 11.00
1.00-2.00 DS2
2 12.00-3.00 DS2
3 Greenish grey, fine to
3.00-3.06 SPT2 medium grained, sparesely
3.06-4.00 DS3 >100 distributes amygdaloidal 12.00
basalt, amygdals of calcite &
4 4.00-4.50 DS3 zeolite varing in size from
’ ) Imm to 6mm.
4.50-4.55 SPT3
, 20.00
4.55-5.00 DS4 100
5 1 5.00-6.00 DS4
6 | 6.00-6.07 SPT4 23.00
6.07-7.00 DS5 ~100
7 7.00-7.50 DS5 Yellowish to brownish grey
7.50-7.55 SPT5 medium grained trap basal 27.00
7.55-8.00 DS6 with intrusion of secondary
. ’ veins thread like, and iron
>100 stained. It shows weathered
8 8.00-9.00 DS6 to moderately weathered
grade rock quality.
9 19.00-9.05 SPT6 31.00
9.05-10.00 Ds7 | >100
10
10.00-11.00 DS8 It is medium grained
greenish grey amygdaloidal
11 11.00-12.00 DSS8 basalt with attractive 37.00
outlook. The sporty white
amygdals of calcite and
zeolite are giving nice
12| 12.00-12.40 DS8 appearance to the rock with
fairly good core recovery.
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CHAUDHARI CONSTRUCTION

PROJECT:- Geotechnical Investigation for construction of various Railway

Bridges,

DFCC project Between Virar & Surat.

CLIENT: From Western Railway Records

B. H. No. 3

Bridge No. 166

Sheet No. 1 of 1

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):- 16.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date:

Mindola W.T.
Sample & Insitu test | SPT Casing/ | Thick | Log Description UCT | Silt | Triaxial
Blows | water ness + C
g for 30 | Depth (m) clay kg/em® / < <
s em | w e l5]slz] &
o Pent =) = E 8
A Depth (m) Type § -
22
o
0 0.00-0.15 DS1 Silty sand of non plasticity.
0.15-1.00 DS2
>100 Rock cutting of weathered
trap
| 1.00-1.05 SPTI
1.05-2.00 DS3 17.00
Yellowish to buff coloured
) medium grained. Highly to
2.00-3.00 DS3 >100 moderately weathered trap
rock.
3 13.003.05 SPT2
3.05-4.00 DS4 22.00
4 4.00-5.00 DS4 Greenish grey, medium
' ' >100 grained amygdaloidal
basalt. It is moderately
5 5.00-6.00 DS54 weathered olivin basalt.
6 | 6.00-6.06 SPT3
6.06-7.00 DS5 27.00
7
7.00-8.00 DS5 Yellowish to brownish
>100 grey, moderately
8 8.00-9.00 DS5 weathered basalt with less
amyodals.
9 1 9.00-10.00 DS5
10 | 10.00-1.00 DS5 Yellowish to brownish
>100 grey, moderately
11 weathered basalt with less
11.00-11.02 SPT4 amyodals.
11.02-12.00 DS6 34.00
Greenish to yellowish
12 | 12.00-13.00 DS6 grey, fine to medium
’ ’ grained micro
amygdaloidal weathered
13 113.00-1400 | DS6 basalt.
14 14.00-15.00 DS17 It is greenish grey, fine 36.00
grained fresh, hard and
15 compact basalt with
15.00-16.00 DS17 serpentine and olivin
minerals in predominent.
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CHAUDHARI CONSTRUCTION

CLIENT: From Western Railway Records

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Virar & Surat.

B. H. No. 2

Bridge No. 166

Sheet No. 1 of 2

(BGL)R.L.:-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-12.40 m

Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) Date:
Mindola W.T.
Sample & Insitu test |SPT Casing/ | Thickn] Log Description UCT |Silt +|Triaxi
Blows for|water [ess clay JalC
30 cm Depth |(m) % kg/cm
Pent. (m) )
Depth (m) Type -
= z .
£ 2 <l 2|2
£ S 2= B¢
0 [0.00-0.80 DS1 Over burden
0.80-0.89 >100 Highly weathered rock
1 [0.89-1.00 DS2 11.00
1.00-2.00 DS2
2 |
2.00-3.00 DS2
e 3.00-3.06 SPT2 Greenish grey, fine to medium grained, 12.00
' ' sparesely distributes amygdaloidal basalt, ’
3.06-4.00 DS3 ~100 amygdals of calcite & zeolite varing in size
4 ' ' from lmm to 6mm.
[ 14.00-4.50 DS3
4.50-4.55 SPT3 20.00
4.55-5.00 Ds4
5 |
>100
5.00-6.00 DS4
6 |
6.00-6.07 SPT4 23.00
6.07-7.00 DS5 >100
7|
7.00-7.50 DS5
;22:;33 S];)gg Yellowish to brownish grey medium grained 27.00
8 ' ’ trap basal with intrusion of secondary veins
— ~100 thread like, and iron stained. It shows
8.00-9.00 DS6 weathered to moderately weathered grade
' ' rock quality.
e
9.00-9.05 SPT6 31.00
9051000 | ps7 | 7100
10
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CHAUDHARI CONSTRUCTION

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Virar & Surat.

CLIENT: From Western Railway Records

B. H. No. 2

Bridge No. 166

Sheet No. 2 of 2

(BGL)R.L.:-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-12.40 m

Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) Date:
Mindola W.T.:
Sample & Insitu test |SPT Casing/ | Thickn] Log Description UCT |Silt +|Triaxi
Blows for|water [ess clay JalC
30 cm Depth |(m) % kg/cm
Pent. (m) )
Depth (m) Type -
g c o |
g 2 <l 2 2
g 5 2l=[E]¢
10.00-11.00 DS8
11 It is medium grained greenish grey
[ [11.00-12.00 DS8 amygdaloidal basalt with attractive outlook. 37.00
The sporty white amygdals of calcite and
zeolite are giving nice appearance to the rock
|| with fairly good core recovery.
12
12.00-12.40 DS8

87



CHAUDHARI CONSTRUCTION

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges, B. H. No. 3
DFCC project Between Virar & Surat. Bridge No. 166
Sheet No. 1 of 2
CLIENT: From Western Railway Records (BGL)R.L.:-0.00m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-16.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) Date:
Mindola W.T.:
Sample & Insitu test |SPT Casing/ | Thickn] Log Description UCT |Silt +|Triaxi
Blows for|water [ess clay JalC
30 cm Depth |(m) % kg/cm
Pent. (m) ’ /0
Depth (m) Type =
= z .
£ 2 > | 8
a, © S = e
] = Sl=2]l 2] 2
0 [0.00-0.15 DS1 Silty sand of non plasticity.
0.15-1.00 DS2
1 | >100 Rock cutting of weathered trap
1.00-1.05 SPT1
1.05-2.00 DS3 17.00
2 |
2.00-3.00 DS3
~100 Yellowish to buff coloured medium grained.
Highly to moderately weathered trap rock.
3
[ ]3.00-3.05 SPT2
3.05-4.00 DS4 22.00
4
4.00-5.00 DS4
5 Greenish grey, medium grained
15.00-6.00 DS4 >100 amygdalmda'l l?asalt, It is moderately
weathered olivin basalt.
6 |
6.00-6.06 SPT3
6.06-7.00 DS5 27.00
7 |
7.00-8.00 DS5
8 |
~100 Yellowish to brownish grey, moderately
8.00-9.00 DS5 weathered basalt with less amyodals.
£
9.00-10.00 DS5
10
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CHAUDHARI CONSTRUCTION

CLIENT: From Western Railway Records

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Virar & Surat.

B. H. No. 3

Bridge No. 166

Sheet No. 2 of 2

(BGL)R.L.:-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-16.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date:

Mindola W.T.
Sample & Insitu test |SPT Casing/ | Thickn] Log Description UCT |Silt +|Triaxi
Blows for|water [ess clay JalC
30 cm Depth |(m) % kg/cm
Pent. (m) )
Depth (m) Type -
= z .
g 2 > | 8
a, © S = =2
] = Sl=2]l 2] 2
10.00-1.00 DS5
27.00
~100 Yellowish to brownish grey, moderately
11 | weathered basalt with less amyodals.
11.00-11.02 | SPT4
11.02-12.00 DS6 34.00
12
12.00-13.00 DS6
Greenish to yellowish grey, fine to medium
13 grained micro amygdaloidal weathered
[ 113.00-14.00 | DS6 basalt.
14
14.00-15.00 | DS17 36.00
It is greenish grey, fine grained fresh, hard
LER nd compact basalt with serpentine and
15.00-16.00 | DS17 and compact bas P
olivin minerals in predominent.
16
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GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 169
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BH. NO. 1 BRIDGE NO. 169

There is no overburden. From ground surface up to depth 10.50m flows of
amygdaloidal basalt with white and green infillings occurs. Up to depth 9.50m the
rock is closely jointed and is moderately to highly weathered and is broken into small
pieces. In this zone, core recovery varied between 14% and 45% R.Q.D. varies
between Nil and 14%. Between depth 10.50m and 14.50m hydro thermally altered
amygdaloidal basalt with white infillings occurs. In this zone, core recovery varies
between 82% and 86% R.O.D. varies between 10% and 61%.

LABORATORY TEST RESULTS

P.No. Depth (m) Crushing Strength (Kg/cm?)
34 4.65 126.25
84 11.00 168.35

96 12.65 378.80
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CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1 BR.NO. 169 (MAJOR BRIDGE) SHEET NO. : 1 OF 2
LOCATION : DATE :
CHAINAGE(m.) : METHOD : ROTARY DRILLING
GROUNDR.L. : CASING : Nx upto 1.50m
GROUND W. T.
DIA. OF SAMPLE BLOWS/15¢cm
D(Enl: ;H BORE HOLE LOG- STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
: (m) |TYPE|15]30(45]60| N % % TESTS
- g 14 NIL -
=
4 | & _
1.00 wv 1.00 | CORE
_ 9 NIL -
150 | CORE
2.00 45 10 —
] 2.50 | CORE ]
3.00 32 NIL —
] 350 | CORE I
4.00
62 31 —
] o 450 | CORE ]
] 4
5.00 53 14 —
] 550 | CORE ]
_ 34 NIL _
6.00 6.00 | CORE
N 14 NIL 7]
7.00 i 7.00 CORE ]
7] 36 NIL 7]
8.00 L
] 8.50 | CORE ]
9-00 22 NIL —
7] 9.50 | CORE ]
| 86 10 _
10.00
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST
SCALE : 1: 50 | Chkd. By : Prepd. B

MONARCH SURVEYORS AND CONTRACTORS PVT,a%TD., PUNE

Project  ————-=— Fohrk




CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLENO. : 1 BR.NO. 169 (MAJOR BRIDGE) SHEET NO. : 2 0F2
LOCATION : DATE :
CHAINAGE(m.) : METHOD : ROTARY DRILLING
GROUNDR.L. : CASING : Nx upto 1.50m
GROUND W. T.
DIA. OF SAMPLE BLOWS/15¢cm
D(En}: ;H BORE HOLE LOG- STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
: ) | TYPE [15]30(45[60| N % % TESTS
i 1050 | CORE 86 10 ]
11.00 84 61 -
z
1150 | CORE
12.00 ]
82 60 .
13.00 | 13.00 | CORE .
14 00_ 86 2 |
I 1450 | CORE ]

BORE HOLE TERMINATED AT DEPTH 14.50m BELOW G.L. —

SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST

SCALE : 1: 50 | Chkd. By : Prepd. B
Project  ————-=— bk

MONARCH SURVEYORS AND CONTRACTORS PVTQ%TD., PUNE




GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 173
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BH. NO. 1 BRIDGE NO. 173

There is no overburden. From ground surface up to depth 7.5 m flows of
amygdaloidal basalt with white and green infillings occurs. Up to depth 7.50 m the
rock is jointed and is moderately weathered. In this zone, core recovery varied
between NIL to 51% and R.Q.D. varies between Nil and 30%. Beyond 7.5 m
amygdaloidal basalt with white infillings occurs. In this zone, core recovery varies
between 79% and 89% R.O.D. varies between 57% and 86%.

LABORATORY TEST RESULTS

P.No. Depth (m) Crushing Strength (Kg/cm?)

27 08.00 210.42
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CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1 BR.NO. 173 (MAJOR BRIDGE) SHEET NO. : 1 OF 2
LOCATION : DATE :
CHAINAGE(m.) : METHOD : ROTARY DRILLING
GROUNDR.L. : CASING 1 Nx upto 2.00m
GROUND W. T.
DIA. OF SAMPLE BLOWS/15¢cm
D(il: ;H BORE HOLE LOG- STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
: (m) |TYPE|15|30[45/60 N % % TESTS
1.00 ] g 1.00 | CORE ]
=
>
11 _
o
2.00 | L] 2.00 | CORE 7]
3.00 h 3.00 CORE ]
- 7 NIL E
400 | 400 |CORE I
[l
4 12 _
| 6 NIL |
5.00 5.00 CORE
_ 55 30 -
6.00 | 6.00 | CORE I
_ 51 22 _
7.00 i 7.00 CORE ]
- 86 86 .
750 | CORE
8.00 B
- 79 57 —
9.00 i 9.00 | CORE 7]
_ 89 83 —
10.007] ]
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST
SCALE : 1: 50 | Chkd. By : Prepd. B

MONARCH SURVEYORS AND CONTRACTORS PVTQ%TD., PUNE

Project  ————-=— Fohrk




CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLENO. : 1 BR.NO. 173 (MAJOR BRIDGE) SHEET NO. 2 OF 2
LOCATION DATE
CHAINAGE(m.) METHOD ROTARY DRILLING
GROUNDR. L. CASING Nx upto 2.00m
GROUND W. T.
DIA. OF SAMPLE BLOWS/15cm
D(En}: ;H BORE HOLE LOG- STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
: ) | TYPE [15]30(45 (60| N % % TESTS
i 1050 | CORE 8 8 ]
11.00 ]
4
4 |z 87 82 .
12.00_ 12.00 | CORE ]
BORE HOLE TERMINATED AT DEPTH 12.00m BELOW G.L. 7
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE

CR = CORE RECOVERY

DS = DISTURBED SOIL SAMPLE

VST = VANE SHEAR TEST

MONARCH SURVEYORS AND CONTRACTORS PVTgIrTD., PUNE

SCALE
Project

¢ 1: 50

Chkd. By :

Prepd.
*kkk

B




GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 182
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BH. NO. 1 BRIDGE NO. 182 TOP R.L. 94.55m

There is no overburden up to depth 2.50m. Below this up to depth 22.00 m
moderately to highly weathered broken rock fragments occurs. Between depth 2.50
m and 22.00 m core recovery varies between Nil and 20%. R.Q.D. is Nil Between
depth 22.00 m and 30.00 m porphyritic with green infillings occurs. In this zone, core
recovery varies between 21% and 90% R.Q.D. varies between Nil and 43%.
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CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1 BR.NO. 182 (MAJOR BRIDGE) SHEET NO. : 1 OF 3
LOCATION DATE :
CHAINAGE(m.) METHOD : ROTARY DRILLING
GROUNDR. L. CASING 1 Nx upto 2.50m
GROUND W. T.
DIA. OF SAMPLE BLOWS/15¢cm
D(il: ;H BORE HOLE LOG- STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
: (m) |TYPE|15]30(45]60| N % % TESTS
— E —
=
4 | & _
1.00 wv 1.00 | CORE
2.00 _ NIL NIL ]
] 2.50 | CORE ]
3.00 L
7 11 NIL 7]
400 | 400 |CORE I
[l
4 2 _
| 7 NIL i
5.00 L
] 400 |CORE ]
6.00 L
_ 5 NIL _
7.00 i 4.00 | CORE ]
4.00 N NIL NIL .
] 4.00 |CORE ]
9.00 L
_ NIL 23 -
10.00° 4.00 | CORE ]
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE

CR = CORE RECOVERY

DS = DISTURBED SOIL SAMPLE

VST = VANE SHEAR TEST

MONARCH SURVEYORS AND CONTRACTORS PVTT J_OTD., PUNE

SCALE : 1: 50 | Chkd. By :
Project ————f=—

Prepd. B
kKK




CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLENO. : 1 BR.NO. 182 (MAJOR BRIDGE) SHEET NO. : 2 OF 3
LOCATION : DATE :
CHAINAGE(m.) : METHOD : ROTARY DRILLING
GROUNDR.L. : CASING : Nx upto 1.00m
GROUND W. T.
DIA. OF SAMPLE BLOWS/15¢cm
D(il: ;H BORE HOLE LOG- STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
: (m) | TYPE [15(30(45]|60| N % % TESTS
B 17 NIL i
11.00 ]
4
— Z —
11.50 | CORE
12.00 B
7 9 NIL 7]
13.00_ 13.00 | CORE 7]
- 15 NIL —
14.00
: 14.50 | CORE ]
15.00 ]
B 9 NIL .
16.00_ 16.00 | CORE ]
17 00_ 10 NIL N
] 17.50. | CORE ]
18.00 N
7 10 NIL I
19.00_ 19.00 | CORE 7]
N 29 NIL 7]
20.00
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST
SCALE : 1: 50 | Chkd. By : Prepd. B

MONARCH SURVEYORS AND CONTRACTORS PVTT J_1TD., PUNE

Project  ————-=— Fohrk




CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLENO. : 1 BR.NO. 182 (MAJOR BRIDGE) SHEET NO. . 30F 3
LOCATION : DATE :
CHAINAGE(m.) : METHOD : ROTARY DRILLING
GROUNDR.L. : CASING : Nx upto 1.00m
GROUND W. T.
DIA. OF SAMPLE BLOWS/15cm
D(Enl: ;H BORE HOLE LOG- STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
: ) | TYPE [15]30(45[60| N % % TESTS
] 2050 | CORE ]
21.00 n
e
4 |z 20 NIL :
22.00_ 22.00 | CORE 7]
- 45 7 -
23.00 n
] 2350 | CORE ]
24.00 ]
_ 21 NIL -
25.00_ 2500 | CORE 7]
26.00 | 37 NIL __
: 2650 | CORE ]
27.00 n
N 58 39 7]
28.00 | 28.00 | CORE ]
20.00 89 43 7
] 2950 | CORE ]
30.00 | 30.00 | CORE % 34 ]

BORE HOLE TERMINATED AT DEPTH 30.00m BELOW G.L. -

SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST

SCALE : 1: 50 | Chkd. By : Prepd. B
Project  ————-=— Fohrk

MONARCH SURVEYORS AND CONTRACTORS PVTT &TD., PUNE




GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 192

103




BH. NO. 1 BRIDGE NO. 192

There is overburden of 2.5 m. Below 2.5 m flows of amygdaloidal basalt with white
and green infillings occurs. Core recovery varied between 16% and 72%.
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CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1 BR.NO. 192 (MINOR BRIDGE) SHEET NO. : 1 OF 3
LOCATION : DATE :

CHAINAGE(m.) : METHOD : ROTARY DRILLING

GROUNDR.L. : CASING : Nx upto 3.00m

GROUND W. T.

DIA. OF SAMPLE | BLOWS/I5cm

DEPTH
(m) BOREHOLE -0G- STRATA DESCRIPTION SERTH SPT | CR RQD | OTHER
) | TYPE |15[30(45]60| N % % | TESTS

1.00

Overburden .
1.50 SPT | 4| 6|6 |8 12

2.10

150mm

2.00

2.50

— 32 NIL —~

3.00 L lbvv 3.00 | CORE

20 NIL

4.00 Lo v 400 | CORE

i v vy 16 NIL -

5.00 v vv 5.00 | CORE

- 27 NIL -

6.00 v v v 6.00 | CORE

I
Nx
3
<
<

|

VA Amygdaloidal basalt with
v v v white and green infillings

E V V§ 20 NIL -
7.00 v Vv

vV Vy 7.50 | CORE

8.00 vVv

_| A4 33 NIL i

9.00 v vy 9.00 | CORE

— v v Vv 36 NIL -

10.00 .

SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST

SCALE : 1: 50 | Chkd. By : Prepd. B
Project  ————-=— Fohrk

MONARCH SURVEYORS AND CONTRACTORS PVTT (}STD., PUNE




CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1BR.NO. 192 (MINOR BRIDGE) SHEET NO. : 2 0OF3

LOCATION : DATE

CHAINAGE(m.) : METHOD : ROTARY DRILLING

GROUNDR.L. : CASING : Nx upto 3.00m

GROUND W. T.

DIA. OF SAMPLE | BLOWS/I5cm

DEPTH
(m) BOREHOLE -0G- STRATA DESCRIPTION SERTH SPT | CR RQD | OTHER
) | TYPE |15[30(45]60| N % % | TESTS

vV

vy vv 10.50 | CORE

T VvV V |
| Vv v -

11.00 V V¥

v vv ]
VvV V ¥ 25 NIL
Vv v Vv
N VvV V ¥ 7
v vv

12.00 VVY 1200 | CORE

7V v
v VY
v
- v VY .
¥ vV 39 23

13.00 |

VvV V {
y v v

i v vy 1350 | CORE

Vv v
N VvV V ¥ 7
14.00 Vv v

vV VY
7 AV
VvV V ¥ Amygdaloidal basalt with
AR VAR V4 white and green infillings

] vV Yy -
15.00 A 15.00 | CORE

74 67 -

|
Nx

VvV V ¥
- v vv -
VvV V ¥
— v v v 50 NIL -
VvV V ¥ —

16.00 v v v 16.00 | CORE

VvV V {
— y v v -
VvV V {
y v v
- VvV V ¥ 59 17 .

17.00 vV

V V ¥ ]
yv v
VvV V ¥ 17.50 | CORE

7 vy vv
VvV V ¥

18.00 vV

VvV V ¥ —
Vv v 43 7
VvV V ¥
= Vv v v
VvV V ¥
Vv v v

7 RE
19.00 v v 9 19.00 | CO

vy vv
VvV V ¥
- Vv vv 45 15 T
VvV V ¥

7 Vv v 7
20.00 LvavaRv 20.00 | CORE

SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST

SCALE : 1: 50 | Chkd. By : Prepd. B
Project  ————-=— Fohrk

MONARCH SURVEYORS AND CONTRACTORS PVTT J.GTD., PUNE




CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1BR.NO. 192 (MINOR BRIDGE) SHEET NO. : 30F3

LOCATION

DATE

CHAINAGE(m.)

METHOD : ROTARY DRILLING

GROUNDR. L.

CASING : Nx upto 3.00m

GROUND W. T.

pEPTH| DPIA. OF

(m) BOREHOLE -OG- STRATA DESCRIPTION

SAMPLE BLOWS/15¢cm

SPT | CR RQD | OTHER
Pl | TYPE |15 |30 45| 60| N % % | TESTS

25.00 v v Amygdaloidal basalt with

Nx
<
<
<

v V V| white and green infillings

39 9 T

21.50 | CORE

71 23 ]

23.00 | CORE

52 36

24.50 | CORE

75 27

26.00 | CORE

78 67

27.50 | CORE

76 41

29.00 | CORE

48 33

30.00 | CORE

BORE HOLE TERMINATED AT DEPTH 30.00m BELOW G.L.

SPT N =STANDARD PENETRATION TEST VALUE
CR = CORE RECOVERY

RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST

MONARCH SURVEYORS AND CONTRACTORS PVTT &TD., PUNE

SCALE : 1: 50 | Chkd. By : Prepd. B
Project  ————-=— Fohrk




GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 203

108




BH. NO. 1 BRIDGE NO.203 TOPR.L. 95.43m

There is overburden up to depth 1.00m. Below this up to depth 16.50m porphyritic
basalt with white infillings occurs. Between depth 1 m and 9 m the rock is closely
jointed, highly weathered and is broken into small pieces. In this zone, core recovery
varies between 4% and 23% R.Q.D. varies between Nil and 9% Below this core
recovery varies between 56% and 77% R.Q.D. varies between 24% and 85%.
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I ermT  ATUP CONSULTANTS PVT.LTD., NAVI MUMBAI

IROFECT : Gectechaical Investigation - VMTAP'NA T RHTLAL SECTHMN - Wﬂm&mmhﬂmﬁxﬂmﬁﬂ_
BOREHOLEND. - 1 BR. O, 203 (MAJORRRIDGE; | SHEFT NGO 1 aF sy e
LIOCATION DaATE :
| CHAIFAGE(m-) METHOD : ROTARYDRIAMNG |
| GROUIDR. L. CASING . Hxwpia L50m
GROUSND W, T.
DLAOF SAMPLE | BLOAWE! Sam
oy | B HOLE |19 STRATA DESCRIFTEN ST : T | CR Rean | OTHER
) Tebk 115w las [&h H LY | Th TESTH
| I
- Dl 1 7]
1 [ 1 .
i | !
1.80 ] é i b LS
4 |- 4 NTL. -
13 | CORE ~
200t : _
. [ LR .
4 ! 4
. l -
3.00 11 CORE ]
5 e E .
_ : o NI i
4,90 | -
T A Sk LK E |
5.0 i —
- 73 o -1
.M L OORE B N
= : ] !
_ H i -
N 1% T i
T _
H
B . .
Tag | COR=S !
i : i
. ] i
£ ; : _
i ! 15 NI, N
o | | sou jrows|
- a — *; 1.
n Pose 4 7
19,007 _ L _
SET W =STANDARD PCHETRAT TLoT WAEJT POl = R QALTY DERICHATEDR Ul — UHDETURBED SOE SauPLE
CR = CORE AECTWERY DS = DISTURBED SON SAMPLE V5 = vAiE SHEAR TEST o
MONARCH SURVEYORS AND CONTRACTONS PVE LTD, PUNE  SE - 130 | Sl Brz ) Prepd 29
Praject [P I b 1




CLIENT: STUP mhﬂlfLTANTS PVT.LTD., NA\-"[ MUMBAI
~ PROJECT : Guokchoicet [mvadigatiom - YA'TARNA TO EIH]]....-".D SECTION - propumcd major® wimn bndg:s fixr BFCCIL

"BORE A F MEY - 1 OBR MG, ZDSMH.K)RIHHKE} SIELT NO. . 20T 2
[CATION : BATE :
CHAMNAGEm] - _ METROD . WIFTARY DRILLING
GROUMDR. L. - CASING T
—CRomNDw . . ¥
- Ola. i SAMPLE BLOWEN Sam :
rf:_:“" e [X75 §THATA DESCRTTIIN TiPTH g —‘ SIT | VK MLl | DTHER
' H I:I'n} TYTE [15 | v |45 a0 M % TEETS
—_ . 1 <k 4 .
] ‘ | | 115 L CORE ‘ ,
1108 i i bl a
- ! =5 45 T
- i i -
12.00 | ; 1zan | com 1 . 1]
J I 1 ]
= I, .43 n ]
1L "::‘ _|
. |t [rosc] |
100 ]
:l | ‘ M) T ]
1500 ' r_l_fl.'l'.l_ CORS ]
. N
‘| | | '] .33 N
16,00 | ' ! ! —
L oo Joom | [ ] ] 1 | ]
BORE HOLE TERMINATED AT DEPTII 1 6.50m BELOW G.L. ’
BT N xSTANDARD PEHETRATION TECT WAL LE “ﬁ-‘ﬂﬂ - RCEN QBT DISIGHMATHN UES = L |LUIRHEL: STH SAPLE
R x CORE RECMWERY D5 & HEILRELD FOW SANTLE ST o fRHZ SHEM TES'l:
MONARCH SUKYEYURS AND CONTRACTORS FYT. UIDL PUNE [ 58+ ™ _f‘__t“_“‘ 4 Ted B




GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 228

112




BH. NO. 1 BRIDGE NO.228 TOPR.L.94.90 m

There is overburden up to depth 4.00m. The N value in this zone is N= 21. Below this
up to depth 10.00 m flows of amygdaloidal basalt with white and green infillings with
black techalytic basalt injections occurs. In this zone, core recovery varies between
30% and 49% R.Q.D. varies between Nil and 15%. Below this up to depth 14.70 m
flows of amygdaloidal basalt with white and green infillings occurs. In this zone, core
recovery varies between 53% and 81% R.Q>D. varies between 19% and 79%..

LABORATORY TEST RESULTS

P.No. Depth (m) Crushing Strength (Kg/cm?)
17 6.75 273.56
51 12.00 568.26
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CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1 BR. NO. 228 (MAJOR BRIDGE) SHEET NO. : 1 OF 2
LOCATION : DATE : 22.5.08 to 24.5.08
CHAINAGE(m.) : METHOD : ROTARY DRILLING
GROUNDR. L. : CASING : Nxupto 7.50m
GROUND W.T. : 3.50m Below GL.
DIA. OF SAMPLE | BLOWS/I5cm
D(lil: ;H BORE HOLE LOG STRATA DESCRIPTION DEPTH SPT CR RQD | OTHER
: (m) |TYPE|15[30]45|60| N % % TESTS
1.00 1.00 ]
i 1.50 10[30]45[60| N
160 | SPT [s8|-|-|-| R
2.00 ]
3.00 B
4 g _
_ =] i
S
4.00 ® —
i 450 12[30]45[60| N
460 | SPT [355|-|-|-] R
5.00 B
6.00 B
7.00 B
1L 750 15(30(45[60| N
8.00 | 795 | spT |10|12|15| - | 27 I
n ]
S _
9.00 43 8
1 9.50 _
10.007] i
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST
SCALE : 1: 50 | Chkd. By : Prepd. B

MONARCH SURVEYORS AND CONTRACTORS PVT414D., PUNE

Project  ————-=— i




CLIENT: STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1 BR. NO. 288 (MAJOR BRIDGE) SHEET NO. : 2 OF 2
LOCATION : DATE 1 22.5.08 to 24.5.08
CHAINAGE(m.) : METHOD : ROTARY DRILLING
GROUNDR. L. : CASING : Nxupto 7.50m
GROUND W.T. : 3.50m B. GL.
DIA. OF SAMPLE | BLOWS/I5cm
D(Enl: ;H BORE HOLE LOG STRATA DESCRIPTION DEPTH SPT CR RQD | OTHER
: (m) | TYPE[15[30|45(60| N % % TESTS
i 92 65 N
11.00_ 11.00 |
[l
— Z —
12.00 88 76 ]
] 1250 ]
13.00 ]
N 89 77 ]
14.00_ 14.00 |

BORE HOLE TERMINATED AT DEPTH 13.00m BELOW G.L.

SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST
SCALE : 1: 50 | Chkd. By : Prepd. B

MONARCH SURVEYORS AND CONTRACTORS PVT414D., PUNE

Project  ————-=— Hkokok




CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 2 BR. NO. 228 (MAJOR BRIDGE) SHEET NO. : 1 OF 2
LOCATION DATE 22.5.08 to 24.5.08
CHAINAGE(m.) METHOD ROTARY DRILLING
GROUNDR. L. CASING Nx upto 7.50m
GROUND W.T. : 3.50m Below GL.
DIA. OF SAMPLE BLOWS/I5cm
D(lil: ;H BORE HOLE LOG STRATA DESCRIPTION DEPTH SPT CR RQD | OTHER
: (m) | TYPE|15(30]45|60| N % % TESTS
T I Filling N
1.00 — —] 1.00
| 1.50 15]30/ 45| 60
4 210 | SPT |8 |10 4 |13] 21
- Yellow silty sandy clay -
2.00 ]
_ 2.50
3.00 Black fine sand —
3.50
7] £
_ £ i
S
4.00 ] 4.00 NIL NIL
| 4.50 30 NIL
5.00 B
_ 49 15 -
6.00 6.00
. 60 19 .
7.00 B
1L 7.50
8.00 B
N 60 38 I
n ]
4 |= _
9.00 9.00 —
_ 53 NIL -
10.007] 10.00 |
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST
SCALE : 1: 50 | Chkd. By : Prepd. B

MONARCH SURVEYORS AND CONTRACTORS PVT414D., PUNE

Project  ————

kKKK




CLIENT: STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 2 BR. NO. 288 (MAJOR BRIDGE) SHEET NO. 2 OF 2
LOCATION DATE 22.5.08 to 24.5.08
CHAINAGE(m.) METHOD ROTARY DRILLING
GROUNDR. L. CASING Nx upto 7.50m
GROUND W. T. 3.50m B. GL.
DIA. OF SAMPLE BLOWS/15cm
D(Enl: ;H BORE HOLE LOG STRATA DESCRIPTION DEPTH SPT CR RQD | OTHER
: (m) | TYPE[15[30|45 (60| N % % TESTS
7] 78 44 ]
1 1_00_ 11.00 | CORE ]
[l
— E: —
7 80 38 ]
12.00 | 12.00 | CORE ]
s 87 79 —
13.00 n
] 1350 | CORE ]
14.00 | B
_ 86 71 i
N 14.70 | CORE ]
15.00
BORE HOLE TERMINATED AT DEPTH 13.00m BELOW G.L. N
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE

CR = CORE RECOVERY

DS =

DISTURBED SOIL SAMPLE

VST = VANE SHEAR TEST

MONARCH SURVEYORS AND CONTRACTORS PVT4LAD., PUNE

SCALE :
Project

1: 50

Chkd. By :

Prepd.

kKKK

B




GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 230

118




BH. NO. 1 BRIDGE NO. 230 TOP R.L. 97.88m

There is overburden up to depth 0.50m. Below this up to depth 4.00m moderately to
highly weathered broken rock fragments occurs. In this zone, core recovery varies
between 8% and 16% R.Q.D. is Nil. Between depth 4.00ma nd 10.50m flows of
amygdaloidal basalt with white and green infillings occurs. In this zone, core recovery
varies between 43% and 97% R.Q.D. varies between Nil and 97%.

LABORATORY TEST RESULTS

P.No. Depth (m) Crushing Strength (Kg/cm?)
15 4.10 105.23
27 6.50 378.95
37 8.90 437.69
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CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1 BR.NO. 230 (MAJOR BRIDGE) SHEET NO. : 1 OF 1
LOCATION DATE :
CHAINAGE(m.) METHOD : ROTARY DRILLING
GROUNDR. L. CASING : Nx upto 1.00m
GROUND W. T.
DIA. OF SAMPLE BLOWS/15¢cm
D(Enl: ;H BORE HOLE LOG- STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
: ) | TYPE [15]30(45 (60| N % % TESTS
11s 050 | DS. ]
7 g
>
1= 16 NIL 7
1.00 1.00 | CORE
- 11 NIL .
2.00 ]
_ 250 | CORE
3.00 ]
4.00 400 | CORE
7 76 51 .
5.00 500 | CORE
- 43 NIL .
6.00 5 6.00 | CORE
z
_ 77 71 ]
7.00 ]
_ 750 | CORE
8.00 ]
_ 87 82 .
9.00 9.00 | CORE
10.007 77 77 i}
1050 | CORE
BORE HOLE TERMINATED AT DEPTH 10.50m BELOW G.L. .
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE

CR = CORE RECOVERY

DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST

MONARCH SURVEYORS AND CONTRACTORS PVTT %OTD., PUNE

SCALE : 1: 50 | Chkd. By : Prepd. B
Project  ————-=— Fohrk




GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 263

121




BH. NO. 1 BRIDGE NO. 263

There is overburden up to depth of 1.5 m. Below this up to depth 8.00m weathered
rock fis observed. In this zone core recovery varies between Nil and 8 % R.Q.D. is
Nil. Between depth 8 m and 14m flows of amygdaloidal basalt with white and green
infillings occurs. In this zone, core recovery varies between 21% and 89% R.Q.D.
varies between 21% and 89%.

LABORATORY TEST RESULTS

P.No. Depth (m) Crushing Strength (Kg/cm?)

7 09.25 483.91
17 12.50 315.65

122



CLENT :STUP CONSULTANTS PVT. LTD, NAVE MEMBAI

FROJLCT : Covtoshaical Invtatgation- VAITARMA T0 BHILAD SECTION proyasd nasjor & mino: bridges for DFCCIL

BORLIIOLENC. © | BR. NO. 265 (MAJOR BEEOE) EHEET M0, : 1OF2
LAOCATICN : DATE - )
CHAINAGEmM. ) : MNETHO> . ROTARY DEILLING
GROUNDE.L. CASING T Nx mpus §:00m
GROUNDW. T.
: SAMPLE BLOWEN S
Eoeuy WA GE T oFT CR EQD | uliink
. H : STEATA ESCRIFTHIN d
{m) | B HMLE HE:;}H Tvre s landaslan] w * (v TESTE
- : e
- -
. 850 WL NI
-] 1 PR
— i I .
1.00 L L a
| Lo | T s |- e
155
- KIL ML
260 . 00 | CURE —em]
_ : - KWIL W -
2501 | ORE
- HIL T 7]
3.00 o | =PT {82 -1-1 =z
: 108
- s, W ML I
: §= g 3 | CDRE ]
. - MIL HIL 1
L. aw | ooRE
| wsp | 52T |- |- |- R} NIL NIL
_ r™ -
4 _
500 : MIL WL —
: ssn | coRE
_ . T
. : xul W,
oo ! L] | e fspr|si- ||| R _ ]
L B :
4 i y
N NIL NIL 7]
790 200 | BORE
ol
4 = y —
- ] 8 BL .
00 | A | Cume
) il T
Qi _. sl L0 TR .
Lo
7 B g 7]
m.m_ _—l . e R e N N N Nl
SH N AN FENETRATON TEST YALLE ROD = EDEE MLTY DESKGHATION VLS — UNDGTLRELD SO SAMPLL
CR = COM RCCOVERY Df - DETIFGRCD SOe Saupic VST = wlkE SHEAR TFST
J N R (W Wyt Tl T ] ETRNE SCALD - 5D Chied. By - Prapd.

LA ML T ﬁ":."lm. ALY LM IS IV e T Y 1. LR, FRn

Pmiart —————— LT i




CLIEN‘T 'iTl]T CONSULTANTS PVT. LTD., NAVI H‘IUM:BAI
PROFFET : fievvhenhnicst Lovestigatios - VAITARMA FOBHILAD SECTION - pmpﬂm'ont BinN hndgcs tin D’FCC[L
nnwmu?luo 1 BR NO. 263 MAKR BRIDGL} EHEET NO- : ZOF 2
LOCATION DATE :
CHANAGE(m.) METHOD . ROTARY BRILLING
| GROUMD AL CASING - Nx opto 5 00m ’
GROUND W. T T o h
D F BAMPLE | BLOWH]%m
Dfib EORE HOLE L0 2TRATA DESCRIPTION ST =T | vk Ry | THER
.. . fmp jTYTC |EF{E0 |45 80 % % [ TESTH
D — . ]
. | | _ 1 e .
= | 105 | COHE i
11,00 |
1 e | ] t :
- i i
1200 | _1zw |coRe '
- =
i [
- i ) -
13,00
S : 135 | CoRE T
i
e | ! : 51 s
i E’ 16,20 | CUHM ]
BORFE HOLE TERMINATED AT DEPTH 14.20m BELOW G.L .
- -
FPT R ~GAMUAFDT PTHETRATION TIZT WALUL ROD ~ FAOOR DUI\LITV BET AT UDS = LINEISTURBEER S04, ;Hl.l-"l_l-_
| CR = CORE RECOWERY A5 = OSTREED S0 SawoLE VST — WAME THEAR FESK
MONARCH SUBVEYORS AND CONTRACTORSPVT. LT, PUNE [ 5CUE - - 20 | Ok By ! Prapd oy
Projwct —— - [T
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GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 284

125




BH. NO. 1 BRIDGE NO.284

There is overburden up to 2.00m. The N value in this Zone is N= 17. Below this up to
depth 10.00m highly weathered small broken rock fragments occur. In this zone core
recovery varies between Nil and 9% R.Q.D. is Nil. Between depth 10m and 15m
flows of amygdaloidal basalt with white and green infillings occurs. In this zone, core
recovery varies between 43% and 88% R.Q.D. varies between 13% and 53%.

LABORATORY TEST RESULTS

P.No. Depth (m) Crushing Strength (Kg/cm?)
20 11.50 126.25
32 13.25 147.30

45 14.62 168.35
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CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1 BR. NO. 284 (MAJOR BRIDGE) SHEET NO. : 1 OF 2
LOCATION DATE 22.5.08 to 24.5.08
CHAINAGE(m.) METHOD ROTARY DRILLING
GROUNDR. L. CASING Nx upto 7.50m
GROUND W. T. 3.50m Below GL.
DIA. OF SAMPLE BLOWS/15¢cm
D(lil: ;H BORE HOLE LOG STRATA DESCRIPTION DEPTH SPT CR RQD | OTHER
: (m) | TYPE|15(30]45|60| N % % TESTS
1.00 ]
| 1.50 15/30|45|80| N
210 | SPT |4 |7 (10|12 17
2.00 N
7] 2.70 ]
3.00 3.00 NIL NIL
n g 9 NIL -
_ =] i
(=4
4.00 ® 4.00
- NIL NIL -
5.00 5.00
_ 3 NIL -
6.00 6.00
_ 6 NIL -
7.00 7.00
4 L NIL NIL -
8.00 8.00
_ » 4 NIL
S _
9.00 9.00 ]
_ 4 NIL -
10.00 7 10.00 |
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE

CR = CORE RECOVERY

DS = DISTURBED SOIL SAMPLE

VST = VANE SHEAR TEST

MONARCH SURVEYORS AND CONTRACTORS PVT43AD., PUNE

SCALE : 1: 50 | Chkd. By : Prepd. B
Project  ————-=— i




CLIENT: STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1 BR. NO. 284 (MAJOR BRIDGE) SHEET NO. : 2 OF 2
LOCATION DATE 22.5.08 to 24.5.08
CHAINAGE(m.) METHOD ROTARY DRILLING
GROUNDR. L. CASING Nx upto 7.50m
GROUND W. T. 3.50m B. GL.
DIA. OF SAMPLE BLOWS/15cm
D(Enl: ;H BORE HOLE LOG STRATA DESCRIPTION DEPTH SPT CR RQD | OTHER
: (m) | TYPE[15[30|45 (60| N % % TESTS
_ 43 13 E
11.00 11.00
[l
— E: —
12.00 s 5 ]
] 12.50 |CORE
13.00 n
- 78 48 —
14.00 14.00 |CORE
s 88 33 —
15.00 1500 |CORE
BORE HOLE TERMINATED AT DEPTH 13.00m BELOW G.L. N
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST
SCALE : 1: 50 | Chkd. By : Prepd. B

MONARCH SURVEYORS AND CONTRACTORS PVT1:d'D., PUNE

Project  ————-=—
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GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 287

129




BH. NO. 1 BRIDGE NO. 287

There is overburden up to depth 1.5m. Below this up to depth 6.00m porphyritic
basalt with green infillings occurs. In this zone, core recovery varies between 70%
and 90% R.Q.D. varies between 40% and 90%. From depth 6.00 m to 6.50 m
volcanic breccia with zeolites occurs. In this zone, core recovery is 75% and R.Q.D.
is 50%.

LABORATORY TEST RESULTS

P.No. Depth (m) Crushing Strength (Kg/cm?)

19B 04.90 866.00
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BH. NO. 2 BRIDGE NO. 287

There is overburden up to depth 0.5m. Below this up to depth 2.00m amygdaloidal
basalt with green infillings occurs. In this zone, core recovery is between 70% and
R.Q.D. is 65%. From depth 2.00 m to 6.00 m volcanic breccia with zeolites occurs. In
this zone, core recovery varies between 75% and 90% R.Q.D. varies 75% and 90%.

LABORATORY TEST RESULTS

P.No. Depth (m) Crushing Strength (Kg/cm?)

11 03.35 417.30
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CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1 BR.NO. 287 (MAJOR BRIDGE) SHEET NO. : 1 OF 1
LOCATION : DATE :

CHAINAGE(m.) : METHOD : ROTARY DRILLING

GROUNDR.L. : CASING : Nx upto 1.50m

GROUND W. T.

DIA. OF SAMPLE | BLOWS/I5cm

DEPTH
(m) BOREHOL -0G- STRATA DESCRIPTION SERTH SPT | CR RQD | OTHER
) | TYPE |15[30(45]60| N % % | TESTS

Overburden

|
150mm

1.00

1.50 SPT |51 | |~ R

v v 1.51

2.00 VvV

v vy —
VvV 76 49
v vy

- vV v -
v vy

VvV
3.00 s 3.00 | CORE

v v v
v vy
— v v v Porphyritic basalt i
vV VY with green infillings
7 v Vv Vv 71 39
4.00 vV Vv

Y
. v V3 -
o v v 450 | CORE

I
Nx

v VY
N v Vv v 7
5.00 VvV VY 92 82

v vv
] v VY .
v v v 5.50 | CORE

— v Vv v —

6.00 v vy Volcanic breccia - 5 |
v v v with zeolites

v v v 6.50 | CORE

BORE HOLE TERMINATED AT DEPTH 6.50m BELOW G.L. -

SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST

SCALE : 1: 50 | Chkd. By : Prepd. B
Project  ————-=— Fohrk

MONARCH SURVEYORS AND CONTRACTORS PVTT J'éTD" PUNE




CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 2 BR.NO. 287 (MAJOR BRIDGE) SHEET NO. : 1 OF 1

LOCATION

DATE

CHAINAGE(m.)

METHOD : ROTARY DRILLING

GROUNDR. L.

CASING : Nx upto 1.50m

GROUND W. T.

pDEPTH| DPIA. OF

(m) BOREHOLF -OG- STRATA DESCRIPTION

SAMPLE BLOWS/15¢cm

DEPTH
(m)

SPT CR RQD OTHER
TYPE |15|30(45|60| N % % TESTS

Overburden

0.50

VvV VvV V

|
150mm

1.00

vV ¥ with green infillings

2.00 [V V

vV, Amygdaloidal basalt

71 65 n

2.00 | CORE

rvv

3.00 v v

vV Y Volcanic breccia
— RV with zeolites

4.00 vV v

I
Nx

5.00 vV V v

77 77

3.50 | CORE

83 83 T

5.00 | CORE

90 90
5.60 | CORE -

BORE HOLE TERMINATED AT DEPTH 5.60m BELOW G.L.

SPT N =STANDARD PENETRATION TEST VALUE
CR = CORE RECOVERY

RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST

MONARCH SURVEYORS AND CONTRACTORS PVTT géTD., PUNE

SCALE : 1: 50 | Chkd. By : Prepd. B
Project  ————-=— bk




GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 288
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BH. NO. 1 BRIDGE NO. 288

There is overburden up to depth of 7.5 m. In this region N values varies between 27
to R. Below this up to depth 2.00m amygdaloidal basalt with green infillings occurs. In
this zone, core recovery is between 82% and 93% and R.Q.D. is between 65% and
89%.

LABORATORY TEST RESULTS

P.No. Depth (m) Crushing Strength (Kg/cm?)

14 09.75 547.16
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CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1 BR.NO. 288 (MAJOR BRIDGE) SHEET NO. : 1 OF 2
LOCATION : DATE : 22.5.08 to 24.5.08
CHAINAGE(m.) : METHOD : ROTARY DRILLING
GROUNDR.L. : CASING : Nx upto 7.50m
GROUNDW.T. : 3.50m Below GL.
DIA. OF SAMPLE BLOWS/15¢cm
D(il: ;H BORE HOLE LOG- STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
: ) | TYPE |15[30(45]60| N % % TESTS
1.00 100 B
1 150 | spT | 7|11]16[20| 27
2.10
2.00 ]
3.00 ]
11g i
J | E _
>
4.00 v ]
i 450 | spT |9 |12]16| 2| 28
5.10
5.00 ]
6.00 ]
7.00 ]
7.20
1L 750 | spT [s0-|-|-| R
755
8.00
25 NIL —
850 | CORE
7 [
1 = _
9.00 ]
_ 82 65 .
10.00'] 10.00 | CORE |
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST
SCALE : 1: 50 | Chkd. By : Prepd. B

MONARCH SURVEYORS AND CONTRACTORS PVTT i!'éTD" PUNE

Project  ————-=— Fohrk




CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1 BR.NO. 288 SHEET NO. 2 OF 2
LOCATION : DATE 22.5.08 to 24.5.08
CHAINAGE(m.) : METHOD ROTARY DRILLING
GROUNDR.L. CASING Nx upto 7.50m
GROUNDW.T. : 3.50mB.GL.
DIA. OF SAMPLE BLOWS/15¢cm
D(En}: ;H BORE HOLE LOG- STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
: ) | TYPE [15]30(45 (60| N % % TESTS
7 89 89 .
11.00 ]
4
— E: —
1150 | CORE
12.00 ]
- 93 83 .
13.00 13.00 | CORE
BORE HOLE TERMINATED AT DEPTH 13.00m BELOW G.L. N
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST

MONARCH SURVEYORS AND CONTRACTORS PVTT :!.7TD., PUNE

SCALE
Project

¢ 1: 50

Chkd. By :

Prepd.
*kkk
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GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 304
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BH. NO. 1 BRIDGE NO. 304

There is overburden up to depth 6.0m. Below this up to depth 7.00m highly
weathered small fragments occurs. In this zone, core recovery is 19% andR.Q.D. is
Nil. From depth 7.00 m to 9.50 m hydrothermally altered amygdloidal basalt with
white infillings occurs. In this zone, core recovery is 70% and R.Q.D. varies between
50% and 70%. From depth 9.50 m to 12.5 m. amygdaloidal basalt with green
infillings occurs. Core recovery varies between 65% and 80% and R.Q.D. varies
between 50% and 75%.

LABORATORY TEST RESULTS

P.No. Depth (m) Crushing Strength (Kg/cm?)

14 08.00 205.65
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CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1 BR.NO. 304 SHEET NO. : 1 OF 2
LOCATION : DATE : 19.5.08 t0 21.5.08
CHAINAGE(m.) : METHOD : ROTARY DRILLING
GROUNDR.L. : CASING 1 Nx upto 4.50m
GROUNDW.T. : 1.50mB.GL.
DIA. OF SAMPLE BLOWS/15¢cm
D(il: ;H SORE HOL STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
: (m) |TYPE|[15]30(45/60| N % % TESTS
— E —
£
_ S -
1.00 = ]
1L 150 | SPT | 6|9 |13]18] 22
2.10
2.00 1
— Silty clay with gravels —
3.00 o
4.00 1
1 450 | SPT |52| |- |- | R
z 4.60
5.00 o
6.00 6.00
o+
_ + o+ -
| I + * + 1 Highly weathered small fragments 19 NIL —
Fo+
_ + o+ -
7.00 Fo+ 700 | CORE
- rvv -
vV V ¥V
N r v v 69 56 -
_| v VvV ¥ -
vy 8.00 | CORE
8.00 .
— vV Hydrothermally altered amygdaloidal —
vV VY basalt with white infillings
— r v v
| v VY 80 71 i
r v v
9.00 VAR vaARY o
yr v v -
- VvV V ¥
] o 9.50 | CORE
7VVVVV Amygdaloidal basal i
)| t
10.00 o 9 d with green inniings
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST

SCALE : 1: 50 | Chkd. By : Prepd. B
Project  ————-=— Fohrk

MONARCH SURVEYORS AND CONTRACTORS PVTTA!OTD" PUNE




CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1 BR.NO. 304 SHEET NO. 2 OF 2
LOCATION DATE 19.5.08 to 21.5.08
CHAINAGE(m.) METHOD ROTARY DRILLING
GROUNDR. L. CASING : Nx upto 4.50m
GROUND W. T. 1.50m B. GL.
DIA. OF SAMPLE BLOWS/15¢cm
D(En}: ;H BORE HOLE LOG- STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
: (m) |TYPE|[15]30(45/60| N % % TESTS
vV
- VYAAY _
. vvvvv 67 49 .
_ v v _
11.00 A 11.00 | CORE
vV Amygdaloidal basalt
| 2 vV V V| with green infillings _
v v
h YAAY T
i v v 79 76 _
VYAAY
12.00 oo B
i YAAY |
(V V] 12.50 | CORE

BORE HOLE TERMINATED AT DEPTH 12.50m BELOW G.L.

SPT N =STANDARD PENETRATION TEST VALUE

CR = CORE RECOVERY

RQD =
DS =

ROCK QUALITY DESIGNATION
DISTURBED SOIL SAMPLE

UDS = UNDISTURBED SOIL SAMPLE
VST = VANE SHEAR TEST

MONARCH SURVEYORS AND CONTRACTORS PVTTAHTD" PUNE

SCALE
Project

¢ 1: 50

Chkd. By :

Prepd.
*kkk
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GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 318
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BH. NO. 1 BRIDGE NO. 318

There is overburden up to depth 12.50. The N value in this zone varies between N=21 and
N=R. Below this up to depth 22.00m flows of amygdaloidal basalt with white and green
infillings occurs. Between depth 12.50 m and 16.00m the rock is moderately to highly
weathered and is broken into small pieces. In this zone core recovery varies between 5%
and 70 % and R.Q.D. varies between Nil and 23% Below this core recovery varies between
70 % and 90% R.Q.D. varies between 44% and 656%.
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" CLIENT STUP CONSULTANTS FYTI.LTD., NA¥I MUMBAI

"PROJECT: Crexdechnical Ievestization - VAITARNA TO BHILAD SECTEON -pooposed msjor & minoe beidges for DFCCIL

 JOREHMENG. © 1 BR NO. 318 (MAJOR BRIDGE) SHEETMO. 1 OF3
;mATlm DA'I:E : ..............
CHAINAGEIm.) METHCD ROTARY DEILLING
ZRAUNDER L. CASING : Nxuph i1 50m ]
_ GROUNDW.T. .
a4 CABITT DLOWE L Ser
DEFIH| hle | LOG 5TRATA CESCRIFTION — Ty CR QD | OIHER
ke s | TYFE | 15|30} [e| N R s TFETS
4 . i
4 ! i -
- | .
1.80 ; —
1 1.5 2T | 5E R B :
J e |
08 | _
1! i
4 l iy
F I i ]
aw < -
— i A
£00 |
il aso | 8T (A [wjufast __
] . 3T
2, ) —
1 :
5.00 | -
T00 1
T 750 | ST {7 |e pialis) 22 ]
£10
B 3
I i
250 —
] ] ]

SRT N =STANCART PEMETRATIOM TEST vaALR
CR = {ORT AECCWERY

ROD = HOCH QUALINY MESHGHATION
[ = LDHSTURBED 5oL SAMEPLE

UD% = LNDISTUFBED S0IL SANPLE
WET o WANE SHEMR TEST

MONARCH STRVEYOES AND CORTRACTIES PV 10, PUNE

Chiat Fhe o

Id_-\ru.ll.— ool mm [ o
Lamg, =% ! sEpa &

SRALL ¢ it

|

Project —- = f=- -




CLIENT :STUP CONSULTANTS PVT. LTD., NAYI MLMBAI

PROJECT . Geotochnical Investggsbun - VAITARNA T0 BHILAD SECTICON - proposed majos & minor bridges for DFCCIL. |

BOREHGLENG. : 1 BR MO.31% (MAJOR BRIDGE] SHEETNO.  : 2 OF 3
LOCATHON - DATE -
CHANAGB(m) : NETHOD © ROTARY DRILING
GROUNDR.L. CASING  : Nxupwo 11.5m
GROUND W. T, B ~
LLD.:; :-guJ Lowd ETRATA [ESCRIFTYON h_. [PV | e R BT | OTHER
n3 P | TE [15|m[asjsef B | % % | TESTS
1 e
1.0 ;| < MIL NIL -
: L 1150 | CORE _ jl
i 1
1L | KL, Kl ]
i 1250 |CORE] - 1 i ]
15,00 5 ML, _
i 1350 | cors ] ]
1 SR W -
.M!IL_ |[ b1 ML
It M50 | CORS .
mm_ -
- 70 23 4
XL e JOCREL 1 -
- T Fry =
17.4) _
] " 1753 | CORE ]
F
1%k | i
“ BE 65 7]
1!
]m_i s oo |CORE| 4 ) 1 | ]
= ‘ 0 2] 7
Tl.{!‘{ ‘ _ . _

ST B =STANRARDG PENETRATMON TEST VALJE

Dﬁxmmm

| ROD = ROCK CUALTY DESKCHATION

¥5 = VANE SHEAR TEST

ATOMARCH SURVEYORS AND CONTRACTDER FVT. 1TTL, MINE

| ScaLf - 1: 20 | Cha. By - ]

1 Peaimet —_——— -
I i

UES = UNIHETURBED SOHL SAURLE

Prepd.

LLIT]

Lo




CLIEKT : STUP CﬂNSlETANTS PVT. LTD.,NAVI MUMBA) ]
| PROJECT : Grotoshnical Investigasion - VAITARNA TO BHILAD SECTION - wmt tuincs bridges for CFCCIL

BOREHOLENO. © | BR NO.3I%(MAMRBRIDGE) | SHEETNO.  : 30F 3
LOCATION ~— i DATE :
CHANAGEm. : _ | WMETHOD ! ROTARY DRITIING
GEOUNDR L. . CARNG t Kb upto 11 40m
GROUND W. T. ] )
D;E‘}HLL””' il 7254 STHATA DESCRITION %b WS lar | en RO | oTukR
_ ) _ m(mr,“‘ TYP= |15 |10 )4s{saf N % % TESTE
T i !
il Eraree L
- i i
21.04 g! N
|
[ é H? &0 -
] L || I 20 | con ]
BORE HOLE TERMINATED AT DEPTH 22.00m BEELOW G.1.. —
-y
ST M =STAMDARD PEMETRATOM TES; \’Au...l-: RO = ROCK DLALITY DESIGMANON . UDE = LUMMSTURAED S4R SAME
CR = CORE RECOYER™ . _ 05 = Dﬁnmmm YET w WAWE SHEAR TES ]
SCAE ;10 53 | Ched By Prapd, By

MONARCH EURVEYORS AND CONTREACTYRS PYT. LTI, PUNE




GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 325
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BH. NO. 1 BRIDGE NO. 325

There is overburden up to depth 9.0m.N values in this region varies between 12 and
36. Below this up to depth 13.50m amygdaloidal basalt with white and green infillings
occurs. In this zone, core recovery is 80% andR.Q.D. varies between 36% and 80%.
From depth 13.50 m to 18.50 m porphyritic basalt with green infillings occurs. In this
zone, core recovery varies between 70% and 80% R.Q.D. varies between 30% and
70%.

LABORATORY TEST RESULTS

P.No. Depth (m) Crushing Strength (Kg/cm?)

3 08.90 201.30
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CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1 BR.NO. 325 (MAJOR BRIDGE) SHEET NO. : 1 OF 2
LOCATION : DATE :
CHAINAGE(m.) : METHOD : ROTARY DRILLING
GROUNDR.L. : CASING : Nx upto 8.50m
GROUND W. T.
DIA. OF SAMPLE BLOWS/15¢cm
D(il: ;H BORE HOLE LOG- STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
' (m) |TYPE|15]30(45/60 N % % TESTS
1.00 —
B 1.50 SPT | 3|5 |7 |10 12
2.10
2.00 1
3.00 3.00 SPT | 5|8 |12[15] 20
3.60
4.00 Silty clay with gravels 1
| 450 | seT |4|7]10|13] 17
5.10
5.00
s —
4 | B _
=
w0
- — .
6.00 600 | SPT |6]9|11|13] 20
6.60
7.00 1
B 7.50 SPT | 9 [15]|21(27| 36
8.10
8.00 1
117 8.70
9.00 1
ol
— Z —
Amygdaloidal basalt with 85 80
= white and green infillings -
10.00 |
10.20 | CORE
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST

SCALE : 1: 50 | Chkd. By : Prepd. B
Project  ————-=— Fohrk

MONARCH SURVEYORS AND CONTRACTORS PVT{J‘QTD" PUNE




CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1BR.NO. 325 (MAJOR BRIDGE SHEET NO. : 2 OF 2

LOCATION : DATE

CHAINAGE(m.) : METHOD : ROTARY DRILLING

GROUNDR.L. : CASING : Nx upto 8.50m

GROUND W. T.

DIA. OF SAMPLE | BLOWS/I5cm

DEPTH
(m) BOREHOLE -OG- STRATA DESCRIPTION SERTH SPT | CR RQD
) | TYPE |15[30(45]60| N % %

OTHER
TESTS

v VY
v v v
- Vv VY
v v v
v VY
11.00 VvV Vv 75 36

v vy
N v v v

VYA . .
Amygdaloidal basalt with
vvv whi%]egand green infillings 11.70 | CORE

N v VY
12.00 Vv v

Vv Vv
- v v v
v vy 83 72
v v v

— Vv ¥V ¥
13.00 %

vV VY 13.20 | CORE

B vawv 13.41

AV,
_ V V3
14.00 vvyv 80 75

Vv VY
v v v
v vy

n VVVVV‘ 14.70 | CORE

|
Nx

15.00 vVv

VA
v v Vv
VvV VY
— v Vv Vv
v VY
v v Vv
VA

78 63

1620 | CORE

vVvv Porphyritic basalt with
Vv VY green infillings

— v v v
V V3 70 31
v Vv Vv
17.00 v VY 17.10 | CORE

v v v
7 V V3
_ v vV
V V3

7 VvV 74 71
18.00 V V3

v v v
] Vv VY
vvVvv 18.50 | CORE

BORE HOLE TERMINATED AT DEPTH 18.50m BELOW G.L.

SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE

CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST

SCALE : 1: 50 | Chkd. By :
Project ————f=—

MONARCH SURVEYORS AND CONTRACTORS PVTT gOTD., PUNE

Prepd. B
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BH. NO. 1 BRIDGE NO. 332

There is overburden up to depth 16.0m.N values in this region varies between 20 and
30 Below this up to depth 22.00m amygdaloidal basalt with green infillings occurs. In
this zone, core recovery varies between 40% and 90% and R.Q.D. varies between
55% and 90%.

LABORATORY TEST RESULTS

P.No. Depth (m) Crushing Strength (Kg/cm?)

22 18.85 613.31
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CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1 BR.NO. 332 SHEET NO. : 1 OF 3
LOCATION : DATE :
CHAINAGE(m.) : METHOD : ROTARY DRILLING
GROUNDR.L. : CASING : Nx upto 14.00m
GROUND W. T.
DIA. OF SAMPLE BLOWS/15¢cm
Dg? BORE HOLE STRATA DESCRIPTION SERTH SPT | CR RQD | OTHER
: ) | TYPE [15]30(45 (60| N % % TESTS
1.00 _
] 150 | spT | 5|9 |11]15] 20
2.10
2.00 ]
3.00 300 | SPT | 7|11|13|19] 24
3.60
4.00 _
1 450 | spT |68 |12|15] 20
| Silty clay 5.10 |
5.00 . ]
£
. > .
w
o
6.00 600 | spT |8 |11]13]18] 24
6.60
7.00 B
1 750 | SPT | 7|10|13]|19] 23
8.10
8.00 ]
9.00 900 | spT |8 |11|13|16] 24
9.60
10.00 ]
1050 | spT | 6|9 |12|15] 21
11.10
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST

SCALE : 1: 50 | Chkd. By : Prepd. B
Project  ————-=— Fohrk

MONARCH SURVEYORS AND CONTRACTORS PVTT géTD., PUNE




CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

BORE HOLE NO. : 1 BR.NO. 332 (MAJOR BRIDGE) SHEET NO. : 2 OF 3
LOCATION : DATE :
CHAINAGE(m.) : METHOD : ROTARY DRILLING
GROUNDR.L. : CASING : Nxupto 14.00m
GROUND W. T.
DIA. OF SAMPLE BLOWS/15cm
D(il: ;H BORE HOL STRATA DESCRIPTION SEPTH SPT | CR RQD | OTHER
: (m) |TYPE|[15]30(45/60| N % % TESTS
11.00 1
7] Silty clay ]
12.00 5 1200 | SPT | 9 |11]|14]17| 25
£ 12.60
- = .
w0
—_ — —
13.00 1
a 13.50 SPT |[13[19]28(48| 47
14.10
14.00 L 1
15.00 . .
Silty clay with gravels ]
16.00 1
i 16.50 | CORE
- >e .
17.00 z 1
42 NIL
| 17.50 | CORE
18.00 ‘ ‘ 30 55 —
Amygdaloidal basalt with
= green infillings -
B 18.50 | CORE
19.00 1
7 89 77 .
20.00_ 20.00 | CORE ]
SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QUALITY DESIGNATION UDS = UNDISTURBED SOIL SAMPLE
CR = CORE RECOVERY DS = DISTURBED SOIL SAMPLE VST = VANE SHEAR TEST
SCALE : 1: 50 | Chkd. By : Prepd. B

MONARCH SURVEYORS AND CONTRACTORS PVTT gjfTD" PUNE

Project  ————-=— Fohrk




CLIENT : STUP CONSULTANTS PVT. LTD., NAVI MUMBAI

PROJECT : Geotechnical Investigation - VAITARNA TO BHILAD SECTION - proposed major & minor bridges for DFCCIL

(m) TYPE |15|30(45|60| N

BORE HOLE NO. : 1 BR. NO. 332 (MAJOR BRIDGE) SHEET NO. : 3 OF 3
LOCATION DATE :
CHAINAGE(m.) METHOD : ROTARY DRILLING
GROUNDR. L. CASING : Nx upto 14.00m
GROUND W. T.
D(EHIEH 3(1))1{1?'}10(;_5 LOG. STRATA DESCRIPTION DE;::IVI POV e | e RQD | OTHER
% % TESTS

Nx

v Vv
rv.v
VvV V ¥
rvv
VvV V ¥V
rvv
VvV V ¥
rvv
VvV V ¥
rv.v
VvV V ¥V
rv.v
VvV V ¥V
yrvv
VvV V ¥V

Z <7 7

Amygdaloidal basalt with

green infillings

21.50 | CORE

93

93

22.50 | CORE

94

94

BORE HOLE TERMINATED AT DEPTH 22.50m BELOW G.L.

SPT N =STANDARD PENETRATION TEST VALUE
CR = CORE RECOVERY

RQD = ROCK QUALITY DESIGNATION
DS = DISTURBED SOIL SAMPLE

UDS = UNDISTURBED SOIL SAMPLE
VST = VANE SHEAR TEST

MONARCH SURVEYORS AND CONTRACTORS PVTT &&‘)TD” PUNE

SCALE : 1:

Project  ————|

Chkd. By :

Prepd. B
*kkk
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1.0

1.1

REPORT ON
GEOTECHNICAL INVESTIGATION FOR
BRIDGE NO. 336 AT KM 202/4-6

PRESENTATION OF BORELOG

Bore hole No. 1
Bh No 1 was drilled at the stipulated location. The following 4 Horizons were
observed.

Horizon |
This horizon extends up to 4.50m below G.L. It consists of Brownish stiff sandy silt.
The SPT conducted a t3.00 m and 4.50m and gave N value 13 and 17 respectively.

Horizon Il

This horizon starts at 4.50m and extends up to 12.00 m below G.L. It consists of
Brownish very stiff and silt. The SPT conducted at 6.00m, 7.50m, 9.00m, 10.50m and
12.00m and gave N value 16, 23, 18, and 23 respectively.

Horizon Il

This horizon starts at 13.50 m and extends up to 20.50 below G.L. It consists of
yellowish completely weathered rock.

Horizon IV

This horizon starts at 20.50 m and extends up to 25.00 m below G.L. It consists of
Grayish yellow slightly weathered basalt. Core recovery is in the range of 52.00% to
75.00% and RQD is in the range of 0.00% to 22.50%.

The Ground water table is found at 1.50m below G.L.

The borehole is terminated at 25.00m below G.L.
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2.0

2.1

2.2

2.3

SUMMARY

Sub-Surface Profile:

The BH-1 was drilled at bridge no. 336 at Km 202/4-6 between BL-DGI stations on
VR-ST section. The Sub surface profile reveals that brownish stiff sandy silt upto the
depth of 4.50m below G.L. depth followed by brownish very stiff sandy silt upto the
depth of 13.50m below G.L. Then Yellowish completely weathered rock is seen upto
20.50m below G.L. and grayish yellow slightly weathered basalt is seen upto
termination depth.

The N value is in the range of 13 to 35. The grain size analysis shown Gravel 8.04%,
Sand 33.83%, Silt 33.25% and Clay 24.87. The atterberg limits show L.L. 46.76%
P.L. 26.65%. P.l. 20.11% and S.L. 18.76%. The specific gravity is 2.69, NMC 24.48%
and Dry density 1.50 g/cc. The core recovery is in the range of 52% to 75% and RQD
0% to 22.50%.

Type of Foundation:

From the grain size analysis it is clear that Gravel 8.04%, Sand 33.83%, Silt 33.25%
and Clay 24.87. The direct shear tests on UDS sample show C = 0.22 kg/cm? and ¢
= 18.43. Taking all these facts into consideration, the open foundation is not
recommended for the proposed railway bridge. Alternatively it is recommended to
adopt pile foundation for the proposed bridge.

Depth of Foundation:

The sub soil exploration shows brownish stiff sandy silt is observed at the depth of
4.5m. It is then followed by brownish very stiff sandy silt upto depth of 13.5, then
yellowish completely weathered rock upto the depth of 20.50m and grayish yellow
slightly weathered rock is observed upto termination depth. Taking all the strata in
account the pile foundation depth in the two borehole is given in the table below:

BH No. Founding Strata Pile Depth
1 Slightly weathered hard rock 20.50m
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PROJECT:- Geotechnical Investigation for construction of various
Railway Bridges,
ORIENTAL CONSULTING ENGINEERS

CLIENT: As per Western Railway Record

B. H. No. 1

Bridge No. 336

Sheet No.

1 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) :- 30.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Sachin

Date: 07.07.2005 to 13.07.2005

W.T.

Depth m

Sample & Insitu

test

Depth
(m)

Type

SPT
N
value

Casing/
water
Depth
(m)

Thick
ness

(m)

Log

Description

UCT

Silt
+
clay
%

Triaxial
C
kg/em?® /
¢

LL%

PL%

TCR %

ROD%

0.5

1.5

2.5

3.5

4.5

5.5

6.5

7.5

8.5

1.50

3.00

4.50

6.00

7.50

UDS 1

SPT 1

SPT?2

SPT 3

SPT 4

SPT 5

13

17

16

23

Brownish stiff sandy

Silt

Brownish very stiff

sandy silt
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PROJECT:- Geotechnical Investigation for construction of various
Railway Bridges,
ORIENTAL CONSULTING ENGINEERS

CLIENT: As per Western Railway Record

B. H. No. 1

Bridge No. 336

Sheet No. 2 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) :- 30.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Sachin

Date: 07.07.2005 to 13.07.2005

W.T.

Depth m

Sample & Insitu
test

Depth Type
(m)

SPT
N
value

Casing/
water
Depth
(m)

Thick
ness

(m)

Log

Description

UCT

Silt
+
clay
%

Triaxial
C
kg/em?® /
¢

LL%

PL%

TCR %

ROD%

9.

W

10

10.5

12

12.5

13

13.5

14

14.5

15.5

16

16.5

17.5

18

SPT 6

SPT 17

SPT 8

27

23

35

Brownish very stiff

Sandy silt

Yellowish completely
weathered rock
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PROJECT:- Geotechnical Investigation for construction of various
Railway Bridges,
ORIENTAL CONSULTING ENGINEERS

CLIENT: As per Western Railway Record

B. H. No. 1

Bridge No. 336

Sheet No. 3 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) :- 30.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Sachin

Date: 07.07.2005 to 13.07.2005

W.T.

Depth m

Sample & Insitu
test

Depth Type
(m)

SPT
N
value

Casing/
water
Depth
(m)

Thick
ness

(m)

Log

Description

UCT

Silt
+
clay
%

Triaxial
C
kg/em?® /
¢

LL%

PL%

TCR %

ROD%

18.

W

19

19.5

20

20.5

21

21.5

22

22.5

23

23.5

24

24.5

25

Grayish yellow

Slightly weathered
basalt

22.5

161




PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
ORIENTAL CONSULTING ENGINEERS

CLIENT: As per Western Railway Record

B. H. No. 1

Bridge No. 336

Sheet No. 1 of 4

(BGL)R.L.:-0.00m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-30.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch)

Sachin

Date: 07.07.2005 to 13.07.2005

W.T..

Depth m

Sample & Insitu test

Depth (m)

Type

SPT N
value

Casing/
water
Depth
(m)

Thickn] Log Description
ess

(m)

UCT |Silt +|Triaxi
clay JalC
% kg/cm

2/¢

LL%
PL%

TCR %

ROD%

0.5

1.5

2.5

3.5

4.5

5.5

6.5

1.50

3.00

4.50

6.00

UDS 1

SPT 1

SPT 2

SPT 3

13

17

16

Brownish stiff sandy

Silt
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PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
ORIENTAL CONSULTING ENGINEERS

CLIENT: As per Western Railway Record

B. H. No. 1

Bridge No. 336

Sheet No. 2 of 4

(BGL)R.L.:-0.00m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-30.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) Date: 07.07.2005 to 13.07.2005
Sachin W.T.:
Sample & Insitu test JSPT NJCasing/ |Thickn| Log Description UCT |Silt +|Triaxi
g value Jwater Jess clay falC R
£ [ Depth(m) | Type Depth [(m) % fgemf | o] 2 2
3 (m il =1 N
7.5 7.50 SPT4 | 23
8
8.5 Brownish very stiff
sandy silt
9 SPT5 | 18
9.5
10
10.5 SPT6 | 27
11
11.5
12 SPT 17| 23
12.5
13 Brownish very stiff
13.5 SPT8 | 35 Sandy silt
14
14.5 163




PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
ORIENTAL CONSULTING ENGINEERS

CLIENT: As per Western Railway Record

B. H. No. 1

Bridge No. 336

Sheet No. 3 of 4

(BGL)R.L.:-0.00m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-30.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) Date: 07.07.2005 to 13.07.2005
Sachin W.T.:
Sample & Insitu test JSPT NJCasing/ |Thickn| Log Description UCT |Silt +|Triaxi
g value Jwater Jess clay f[alC
= M Doom T Depth |(m) %  |keg/em s =
= pth (m) ype X SH IS m a)
S (m SN B=H =N = g
15
15.5
16
16.5
17 Yellowish completely

weathered rock

17.5

18

18.5

19

19.5

20

20.5

21

21.5
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PROJECT:- Geotechnical Investigation
ORIENTAL CONSULTING ENGINEE

for construction of various Railway Bridges,
RS

CLIENT: As per Western Railway Record

B. H. No. 1

Bridge No. 336

Sheet No. 4 of 4

(BGL)R.L.:-0.00m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-30.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) Date: 07.07.2005 to 13.07.2005
Sachin W.T.:
Sample & Insitu test JSPT NJCasing/ |Thickn| Log Description UCT |Silt +|Triaxi
g value Jwater Jess clay f[alC R
£ [ Depth(m) | Type Depth [(m) %o fgeml o o 9 2
S (m SN B=H =N = g
22
22.5 Grayish yellow 22.5
Slightly weathered
23 basalt
23.5
24
24.5
25
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GEO-TECHNICAL INVESTIGATION REPORT
FROM WESTERN RAILWAY RECORDS

BRIDGE NO. 339
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1.0

1.1

2.0

REPORT ON
GEOTECHNICAL INVESTIGATION FOR
PROPOSED BRIDGE NO. 339 AT KM 202/---

PRESENTATION OF BORELOG

The subsurface exploration was done. The exploration consisted of drilling boreholes
and conducting field tests. Field data of 1 borehole is presented below.

Bore Hole No: 1

The following three Horizons were observed.

Horizon |

This horizon extends up to 1.50 m below G.L. It consists of brownish sandy silt.
Horizon Il

This Horizon consists of yellowish stiff sandy silt. It starts at 1.50 m below G.L. and
extends up to 6.00 m below G.L. The standard penetration test conducted at 3.00m,
4.50 m and 6.00 show N values 13, 13 and 16 respectively.

Horizon Il

This horizon consists of completely weathered rock. It starts from 6.00 m below G.L.
and extends up to 9.00 m below G.L. The standard penetration test conducted at
7.50 m shows N value 38.

Horizon IV

This horizon consists of Brownish slightly basalt. It starts from 9.00 m below G.L.
and extends up to 12.00 m below G.L. m below G.L. Core recovery is 56.70 and
RQD is 53.33.

The Ground water table not struck.

The borehole is terminated at 12.00 m below G.L.

GEOLOGY AND TOPOGRAPHY

The general topography of the study area is; mostly flat to undulating. The site is
under investigation, covered with overburden from 0.0 to 6.40 m. variable depth,
overlain by Deccan trap Basalt formation which is found in the explanatory drill holes.
The chronological order of geological formations in this area is as under:-
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SAFE BEARING CAPACITY, COMPRESSIVE STRENGTH OF ROCK

Compressive

Bore ;
Depth from G.l. | Safe Bearing strength
':fle (m) Capacity t/m? (Saturated) Remarks
0. K 2
g/cm
3.0 18 -
Soil
4.5 24
1 5.10-6.00 164
6.00-8.00 385 Rock
8.00-11.50 430
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PROJECT:- Geotechnical Investigation for construction of various
Railway Bridges,
ORIENTAL CONSULTING ENGINEERS

CLIENT: As per Western Railway Record

B. H. No. 1

Bridge No. 339

Sheet No. 1 of 1

(BGL)R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) :- 30.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 03.07.2005 to 06.07.2005

Sachin W.T.:
£ Sample & Insitu | SPT Casing/ | Thick | Log Description UCT | Silt | Triaxial
o test N water ness + C IS R N
= value | Depth | (m) clay [ kgem® / | 3| 2 | & 8
A D(ep)th Type (m) % |6 = [~
m
0 Brownish Clay
1
L5 1 150 | uUDs
2
3 3.00 | SPTI 23
4 Yellowish very stiff clay
45 | 450 | sPT2 | 25
5
5.5
6 6.00 | SPT3 25
7
7.5 1 750
8
8.5 Yellowish hard murum
with rock pieces
9
10 10.00 4
11 11.00 20
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PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,

ORIENTAL CONSULTING ENGINEERS

CLIENT: As per Western Railway Record

B. H. No. 1

Bridge No. 339

Sheet No. 1 of 2

(BGL)R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) :-30.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Sachin

Date: 03.07.2005 to 06.07.2005

W.T.

Sample & Insitu test

Depth (m)

Depth m

Type

SPT N
value

Casing/
water
Depth
(m)

Thickn
ess

(m)

Log Description

UCT |Silt +|Triaxi
clay JalC
% kg/cm

z/¢

LL%
PL%

TCR %

ROD%

0.5

1.5 1.50

2.5

3 3.00

3.5

4.5 4.50

5.5

6 6.00

6.5

UDS

SPT 1

SPT 2

SPT3

23

25

25

Brownish Clay

Yellowish very stiff
clay
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PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,

ORIENTAL CONSULTING ENGINEERS

CLIENT: As per Western Railway Record

B. H. No. 1

Bridge No. 339

Sheet No. 2 of 2

(BGL)R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) :- 30.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 03.07.2005 to 06.07.2005

Sachin W.T.:
Sample & Insitu test |SPT NJCasing/ |Thickn] Log Description UCT |Silt +|Triaxi
g value |water Jess clay |alC R .
g Depth (m) Type Depth  J(m) % l;g/cm e | s Z S
2 (m) A B=1 =0 S
7.5 7.50
8
8.5 Yellowish hard murum
with rock pieces
9
9.5
10 10.00 24
10.5
11 11.00 20
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GEO-TECHNICAL INVESTIGATION REPORT
FROM WESTERN RAILWAY RECORDS

BRIDGE NO. 358
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REPORT ON
GEOTECHNICAL INVESTIGATION FOR

PROPOSED BRIDGE NO. 358 AT KM 202/---

ENGINEERING PROPERTIES OF SOIL

Density in Consistency .
Bore . D?pth NMC gm/cc Sp. | Clay | Silt | Sand | Gravels Limits Shear Test DFS V°!d
Hole | Chainage in o o o o o - - o ratio
No Mtrs %o Bulk Dr ar. %o %o %o %o LL | PL | 5 | Cin ¢in %o ©)
' ) y % | % kg/cm® | degree
1.50 19 1.72 1.45 2.68 66 14 20 0 39 | 19 | 20 0.23 07° 15 0.85
p BR. NO. 3.50 08 2.03 1.75 | 2.64 15 14 66 05 35 | 16 | 19| 0.06 34° 16 | 0.51
e 358 6.50 09 1.79 1.65 | 2.64 16 15 65 04 35 | 16 | 19| 0.07 32° 18 | 0.60
A 9.00 08 1.81 1.68 | 2.64 15 16 65 04 35 | 18 | 15| 0.08 29° 19 | 0.57
Density in Consistency .
Bore . Dgpth NMC gm/cc Sp. | Clay | Silt | Sand | Gravels Limits Shear Test DFS Vo!d
Hole | Chainage in o o o o o : - o ratio
No Mtrs Yo Bulk Dr ar. Yo %o Yo Yo LL | PL Pl Cin ¢in %o ©)
) : y % | % kg/cm® | degree
2.00 12 1.85 1.65 | 2.683 | 37 45 18 0 46 | 20 |26 | 0.79 07° 16 | 0.62
3.00 12 1.90 1.70 2.684 38 44 18 0 37 | 47 | 27 0.82 06° 17 0.58
5 BR. NO. 4.00 11 1.94 | 175 | 2.682 | 38 | 45 19 0 40| 19 | 21| 0.80 07° 17 | 0.53
e 358 600 | 12 | 201 | 1.80 | 2683 | 37 | 45 | 18 0 |41]20 |21 0.80 07° | 18 | 0.49
7.50 10 1.92 1.75 | 2.646 14 12 74 0 38| 18 | 20 0.03 20° 19 0.51
11.00 09 1.90 1.75 | 2.647 15 13 72 0 37| 17 | 20 0.04 21° 20 | 0.512




SAFE BEARING CAPACITY AND COMPRESSIVE STRENGTH AT
DIFFERENT DEPTH OF FOUNDATION

Compressive

Bore i
Depth from G.l. | Safe Bearing strength
I-'I\lc::e (m) Capacity t/m? (Saturated) Remarks
) Kg/cm?
3.0 19 -
4.5 26 Soil
Pier4 6.00 42
6.00-8.00 385
Rock
8.00-11.50 430
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PROJECT:- Geotechnical Investigation for construction of various
Railway Bridges,
DFCC project Between Vaitarna & Surat .

CLIENT: Western Railway Records

B. H. No. PIER-4

Bridge No. 358

Sheet No. 1 of 1

(BGL)R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-11.75m

Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) | Date:
Sachin W.T.:
Sample & Insitu test SPT Casing/ | Thick | Log Description UCT | Silt | Triaxial
E N water ness + C , s | s SEES
= value | Depth | (m) clay [kglem™ / | | 3| =2 | &
§‘ Depth (m) Type (m) % 0 = | A~ 8 2
0 0.00-1.00 Clay
1
1.00-2.00
2
2.00-3.00
3
3.00-4.00
4
4.00-5.00
5
5.00-6.00 Clayey sand
6
6.00-7.00
7
7.00-8.00
8
8.00-8.70
8.70-9.00 Rock
9
9.00-10.00
10
10.00-11.00
11
11.00-11.75
12
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PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

CLIENT: Western Railway Records

B. H. No. PIER-4

Bridge No. 358

Sheet No.

1

of 1

(BGL)R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-11.75m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Sachin

Date:

W.T.:

Sample & Insitu test

Depth (m)

Type

SPT N
value

Casing/
water
Depth
(m)

Thickn
ess

(m)

Log

Description

UCT

Silt +
clay
%

Triaxi
al C
kg/cm

2 /4

LL%

PL%

TCR %

ROD%

< IDepth m

0.00-1.00

—

[ 11.00-2.00

[ [2.00-3.00

W

[ 13.00-4.00

[ [4.00-5.00

[ 5.00-6.00

[ 16.00-7.00

[ [7.00-8.00

[ 8.00-8.70

8.70-9.00

o

[ [9.00-10.00

10.00-11.00

11.00-11.75

Clay

Clayey sand

Rock
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PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

CLIENT: Western Railway Records

B. H. No. PIER-8

Bridge No. 358

Sheet No.

1

of 1

(BGL)R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-11.75m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Sachin

Date:

W.T.:

Sample & Insitu test

Depth (m)

Type

SPT N
value

Casing/
water
Depth
(m)

Thickn
ess

(m)

Log

Description

UCT

Silt +
clay
%

Triaxi
al C
kg/cm

2 /4

LL%

PL%

TCR %

ROD%

< IDepth m

0.00-1.00

—

[ 11.00-2.00

[ [2.00-3.00

W

[ 13.00-4.00

[ [4.00-4.50

4.50-5.00

W

[ 15.00-6.00

[ 6.00-7.00

[ 17.00-7.50

7.50-8.00

(o]

[ 8.00-9.00

[ 19.00-10.00

10.00-11.00

[ [11.00-11.75

Clay

Clayey sand

Rock
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GEO-TECHNICAL INVESTIGATION REPORT
FROM WESTERN RAILWAY RECORDS

BRIDGE NO. 359
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REPORT ON

GEOTECHNICAL INVESTIGATION FOR

PROPOSED BRIDGE NO. 359 AT KM -----

Density in Consistency .
Bore . Dgpth NMC gm/cc Sp. | Clay | Silt | Sand | Gravels Limits Shear Test DFS V°!d
Hole | Chainage in o o o o o - - o ratio
No Mirs % Bulk Dr ar. %o % %o %o LL | PL | 5 | Cin ¢ in %o ©)
' ) v % | % kg/cm® | degree
2.00 19 2.01 1.689 | 2.684 | 28 52 18 02 45 | 19 | 26 | 0.75 07° 16 | 0.59
Piers BF;'SNQO' 2.50 19 2.00 1.686 | 2.685 | 27 51 18 04 39 | 19 | 20| 0.72 08° 18 | 0.59
4.00 09 1.80 1.656 | 2.649 | 15 12 71 02 34 | 18 | 16 | 0.07 34° 19 | 0.60
Density in Consistency .
Bore . Dgpth NMC gm/cc Sp. | Clay | Silt | Sand | Gravels Limits Shear Test DFS Vo!d
Hole | Chainage in o o o o o : - o ratio
No Mitrs %o Bulk Dry ar. %o %o %o %o LL | PL | 5 | Cin ,| ¢in %o ©)
) ) % | % kg/cm® | degree
Per BR. NO. 2.00 22 1.708 140 |2672| 50 20 30 - 40 | 22 | 18 | 0.45 06° 25 | 0.91
10 359 4.00 25 182 | 145 [2671| 55 | 15 | 30 - 45 | 25 [ 20 | 0.48 08° | 28 | 0.81




SAFE BEARING CAPACITY, COMPRESSIVE STRENGTH OF ROCK

AT DIFFERENT DEPTHS

Compressive

Bore i
Depth from G.l. | Safe Bearing strength
I-'I\lc::e (m) Capacity t/m? (Saturated) Remarks
) Kg/cm?
3.0 21 -
4.5 29 Soil
Pier4 6.00 41
6.00-8.00 383
Rock
8.00-11.50 431
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PROJECT:- Geotechnical Investigation for construction of various

Railway Bridges,

DFCC project Between Vaitarna & Surat .

CLIENT: Western Railway Records

B. H. No. PIER-5

Bridge No. 359

Sheet No. 1 of 1

(BGL)R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-11.25m

Location:- (As per

Casing diameter (mm) : i) 100mm and ii) 76mm sketch) Date:
Sachin W.T.:
g Sample & Insitu test | SPT Casing/ | Thick | Log Description UCT | Silt | Triaxial o .
<= N water ness + C § R Z E
15 value | Depth | (m) clay | kgfem®* / | 3 = O g
A Depth (m) Type (m) % 0 =
0| 0.00-1.00 Clay
1
1.00-2.00
2
2.00-3.00
3
3.00-4.00
4
4.00-5.00
5
5.00-6.00
6
6.00-7.00 Clayey sand
7
7.00-8.00
8
8.00-9.00
9
9.00-10.00 Rock
10
10.00-11.00
11
11.00-11.25
12
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PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

CLIENT: Western Railway Records

B. H. No. PIER-5

Bridge No. 359

Sheet No. 1

of 1

(BGL)R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-11.25m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Sachin

Date:

W.T.:

Sample & Insitu test

Depth (m)

Type

SPT N
value

Casing/
water
Depth
(m)

Thickn
ess

(m)

Log

Description

UCT

Silt +
clay
%

Triaxi
al C
kg/cm

2 /4

LL%

PL%

TCR %

ROD%

< IDepth m

0.00-1.00

—

[ 11.00-2.00

[ [2.00-3.00

W

[ 13.00-4.00

[ [4.00-5.00

[ 5.00-6.00

[ 16.00-7.00

[ [7.00-8.00

[ 8.00-9.00

[ 19.00-10.00

10.00-11.00

[ [11.00-11.25

Clay

Clayey sand

Rock
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PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

CLIENT: Western Railway Records

B. H. No. PIER-10

Bridge No. 359

Sheet No. 1

of

(BGL)R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-11.25m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Sachin

Date:

W.T.:

Sample & Insitu test

Depth (m)

Type

SPT N
value

Casing/
water
Depth
(m)

Thickn
ess

(m)

Log

Description

UCT

Silt +
clay
%

al C

2 /4

Triaxi

kg/cm

LL%

PL%

TCR %

ROD%

< IDepth m

0.00-1.00

—

[ 11.00-2.00

[ [2.00-3.00

W

[ 13.00-4.00

[ [4.00-5.00

[ 5.00-6.00

[ 16.00-7.00

[ [7.00-8.00

[ 8.00-9.00

[ 19.00-10.00

10.00-11.00

[ [11.00-11.25

Clay

Clayey sand

Rock
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GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 368
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AMBICA (BRIDGE NO. 368)

Topographically site is well defined gorge with high banks . The river
gorge is slightly meandering in nature.

1. UNDISTURBED AND DISTURBED SOIL SAMPLES :

Two bore holes has been planned for this site . In all total 11 nos.
undisturbed and 13 nos. disturbed soil samples excluding S.P.T. samples have
been collected from 2 nos. bore holes . The details are presented in Table no.
1.1.

TABLE NO. 1.1
DETAILS OF BORE HOLES AND SOIL/WATER SAMPLES

Sr. Bore hole | Depth Ground UDS S.P.T. D.S.
No. no. Below G.L Water Level S1 SZ(DS) S3
. 30.80 m 2.10 m 5 7
2. 2 33.25m 2.10 m 6 9 8

1.1. GROUND WATER:

The water samples were collected from the site .

1.2. STANDARD PENETRATION TESTS : (IS 2131-1981)

This test was carried out using a Terzaghi spoon sampler driven by a
63.50 k.g. Hammer weight falling freely through a height 750 m.m. A
comparative study of “N” values (i.e. no. of blows /30 cm) penetration using
Terzaghi’s split spoon sampler, are presented in Table no. 1.2.
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TABLE 1.2
STANDARD PENETRATION TEST RESULTS

B.H. Sr. Depth of test “N” Value Remarks
No. No. m blows/30 cms
1. 1 1.50 --- 2.10 03-06-06-08 12 Marine Clay
2.55---3.00 02-04-04 08 Soft to Medium
Clay
3 4.45 ---4.90 02-02-03 05 Soft to Medium
Clay
4 7.50 --- 8.10 08-10-11-13 21 Blackish stiff silty
clays
5 10.50 --- 11.10 12-14-14-16 28 Blackish Silty Clays
6 13.50 --- 14.10 19-21-22-24 43 Blackish Silty Clays
7 22.00 --- 22.10 21-32 (10 cm) R Refusal
2. 1 1.50 --- 2.10 03-04-06-08 10  Medium  Marine
Clay
2 2.55---3.00 06-08-10 18 Stiff Clay
3 4.45 ---4.90 07-08-08 16 Stiff Clay
4 7.50 --- 8.10 09-10-10-12 20 Very Stiff Clay
5 10.50 --- 11.10 11-12-14-15 26 Brownish Silty Clay
6 13.50 --- 14.10 14-16-18-17 34 Hard Stiff Clay
7 16.50 --- 17.10 16-17-19-20 36 Sandy Silty Clay
8 19.50 --- 20.10 18-19-21-22 40 Sandy Silty Clay
9 22.00 --- 22.10 22-31 (10 cm) R Refusal
1.3. SOIL PROFILE:

The soil profile is presented in Annexure - I Fig. No. 1.1 and the details
are specified as below.

I) RESIDUAL SOIL FORMATION: (Average thickness 0.00 m to 18.10 m)

The overburden essentially is Blackish soft ,Stiff ,very stiff and hard
consistency Silty Clays . Soils are Marine Clays of high plasticity and in lower
part Silty sands are predominant as the depth increases. Both bore hole shows
Blackish Gray Marine Clay up to 12.0 m depth . In lower portion Silty Sands
are prominent. Gravel contents are on increase in lower section of the bore .
S.P.T. values in the 10 m zone are comparatively are below 30 . Beyond 10
m S.P.T. values increase upto refusal at rock surface interface.In bore hole
no.14 value of S.P.T.is 43 at weathered rock interface. In bore hole no.2 ,
refusal S.P.T. is observed at 22 m depth.
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II) COMPLETELY / HIGHLY / MODERATELY WEATHERED BASALT
ROCKS : (Average thickness 18.10 m to 32.00 m)

Completely / Highly / Moderately weathered basalt rocks have been observed in
lower stratum of exploration studies . Rock interface is at different levels in both
the bore holes. A level difference of 8 m has been observed. Rocks are quite
hard and tough . Rocks also have good crushing strengths . Completely to
highly weathered rocks have been observed . Generally both the bores display
a core recovery of 17 % to 83 % and R.Q.D. value of 12 % to 53 %.

2.0 LABORATORY TESTS:

The laboratory tests conducted on undisturbed soil samples recovered from bore
holes are given in Table No. 1.3 and 1.4.

TABLE NO. 1.3
DETAILS OF LABORATORY TESTS CONDUCTED ON SOIL AND
WATER SAMPLES

S.No Description Table Nos. | Nos. | Remarks
1. | Bulk Density & N.M.C. 1.5 11
2. | Grain Size Analysis 1.6 11
3. | Specific Gravity, Liquid, Plastic 1.7 11
4, Triaxial Shear Test (UU) 1.8 11
5. | Direct Shear Test 1.9
6. | Chemical test on soil sample 1.10 1

TABLE NO. 14
DETAILS OF LABORATORY TESTS CONDUCTED ON ROCK

SAMPLES
S.No Description Table Nos. | Nos. | Remarks
1. | Unconfined Compression Strength 1.11 8
Density & Specific Gravity 1.12 6
Water Absorption and Porosity 1.12 6
3. | Point Load Strength 1.13 6

The laboratory tests results have been presented in following pages .
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LABORATORY TESTS

ON

UNDISTURBED SOIL SAMPLES
BULK DENSITY AND N.M.C.
TABLE NO. 1.5

Sr. | Bore hole Depth, m Type of Bulk N.M.C.
No. No. Sample | Density %
gm/cc
1. 1 2.10-2.55 UDS1 1.70 19.86
2. 1 3.00 —3.45 UDS2 1.74 22.36
3. 1 4.00 —4.45 UDS3 1.79 21.40
4. 1 4.90 -5.35 UDS4 1.73 19.20
5. 1 8.10 — 8.55 UDSS5 1.81 17.40
6. 2 2.10-2.55 UDS1 1.69 22.30
7. 2 3.00 — 3.45 UDS2 1.72 23.30
8. 2 4.00 — 4.45 UDS3 1.78 19.06
9. 2 4.90 - 5.35 UDS4 1.80 18.67
10. 2 8.10 — 8.55 UDS5 1.91 17.30
11. 2 16.00 — 16.45 UDS6 1.95 16.35
TABLE NO. 1.6
PARTICLE SIZE DISTRIBUTION
Sr. | Bore hole Depth, m Type of | Gravel | Sand Silt Clay
No. No. Sample % % % %
1. 1 2.10—2.55 UDS1 0.50 3.87 95.63
2. 1 3.00 — 3.45 UDS2 2.76 8.39 88.85
3. 1 4.00 — 4.45 UDS3 1.86 | 11.76 86.38
4. 1 4.90 — 5.35 UDS4 5.56 | 17.56 76.88
5. 1 8.10 — 8.55 UDSS5 8.35 | 21.60 70.05
6. 2 2.10 - 2.55 UDS1 4.00 9.76 86.24
7. 2 3.00 — 3.45 UDS2 278 | 11.77 85.45
8. 2 4.00 — 4.45 UDS3 6.45 | 23.50 70.05
0. 2 4.90 - 5.35 UDS4 8.76 | 15.50 75.74
10. 2 8.10 — 8.55 UDSS5 9.80 | 21.85 68.35
11. 2 16.00 — 16.45 UDS6 6.80 | 57.90 35.30
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LABORATORY TESTS
ON
UNDISTURBED SOIL SAMPLES
LIMIT STATES
TABLE NO. 1.7

Sr. | Bore hole Depth, m Type of | Specific | Liquid | Plastic | Plasticity
No. No. Sample | Gravity | Limit | Limit Index
1. 1 2.10-2.55 UDS1 2.70 78.70 | 37.60 41.10
2. 1 3.00-3.45 UDS2 2.65 74.60 | 38.40 36.20
3. 1 4.00 — 4.45 UDS3 2.62 73.56 | 37.00 36.56
4. 1 4.90 — 5.35 UDS4 2.66 69.50 | 33.60 35.90
5. 1 8.10 — 8.55 UDSS5 2.69 71.30 | 34.00 37.30
6. 2 2.10-2.55 UDS1 2.64 76.40 | 36.00 40.40
7. 2 3.00 —3.45 UDS?2 2.68 73.40 | 35.10 38.30
8. 2 4.00 —4.45 UDS3 2.70 65.70 | 32.00 33.70
0. 2 4.90 - 5.35 UDS4 2.63 71.52 | 34.00 37.52
10. 2 8.10 — 8.55 UDSS5 2.70 68.40 | 32.70 35.70
11. 2 16.00 - 16.45 | UDS6 2.72 39.00 | 19.00 20.00

TABLE NO. 1.8
UNCONSOLIDATED UNDRAINED TRIAXIAL SHEAR TEST

Sr. | Bore hole Depth, m Type of | Cohesion Angle of
No. No. Sample Kg/cm2 Friction “(I)O”
1. 1 2.10-2.55 UDS1 0.298 8.90
2. 1 3.00-3.45 UDS2 0.381 12.56
3. 1 4.00-4.45 UDS3 0.368 14.87
4. 1 490-5.35 UDS4 0.427 16.69
5. 1 8.10 - 8.55 UDSS5 0.508 18.56
6. 2 2.10-2.55 UDSI1 0.278 9.80
7. 2 3.00-3.45 UDS2 0.404 11.52
8. 2 4.00 - 4.45 UDS3 0.388 13.67
9. 2 490-5.35 UDS4 0.469 16.45
10. 2 8.10 - 8.55 UDS5 0.357 20.40
11. 2 16.00 — 16.45 UDS6 0.216 32.30
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LABORATORY TESTS

ON
UNDISTURBED SOIL SAMPLES
TABLE NO. 1.9
UNCONSOLIDATED UNDRAINED DIRECT SHEAR TEST

Sr. | Bore hole Depth, m Type of | Cohesion Angle of
No. No. Sample Kg/em® | Friction “¢*
1. 1 2.10-2.55 UDS1 0.352 7.65
2. 1 3.00 —3.45 UDS2 0.456 13.65
3. 1 4.00 — 4.45 UDS3 0.492 13.84
4. 2 2.10-2.55 UDSI 0.316 11.53
5. 2 3.00 —3.45 UDS2 0.478 12.80
6. 2 4.00 — 4.45 UDS3 0.463 14.34
TABLE NO. 1.10
CHEMICAL ANALYSIS
OF
SOIL SAMPLE
Sr. | Bore hole | Depth, pH Sulphate | Chloride
No. No. m % %
1. 2 4.00 8.35 Traces 0.089
LABORATORY TESTS
ON
ROCK SAMPLES
TABLE No. 1.11
UNCONFINED COMPRESSION STRENGTH
Sr. No. | Bore hole Depth, m Unconfined Saturated
No. Compression Unconfined
Strength Compression
kg/em? Strength kg/cm’
1. 1 14.10 m - 16.00 m 185.50 ---
2. 1 16.00 m — 18.00 m 423.60 387.50
3. 1 18.00 m — 20.00 m 476.50 415.60
4. 1 20.00 m —22.00 m 387.80 341.70
5. 2 22.10 m —24.50 m 247.50 ---
6. 2 24.50 m---26.00 m 439.60 376.80
7. 2 26.00 m---28.00 m 532.40 432.40
8. 2 28.00 m---30.80 m 505.30 478.50
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TABLE No. 1.12
UNIT WEIGHT AND WATER ABSORPTION

Sr. | Bore hole Depth Density | Specific Water Porosity
No. No. Gm/cm® | Gravity | Absorption, %
%o
1. 1 16.00 m — 18.00 m 2.780 2.74 3.653 4.82
2. 1 18.00 m — 20.00 m 2.840 2.73 2.750 5.35
3. 1 20.00 m —22.00 m 2.880 2.75 3.320 4.58
4. 2 22.10 m —24.50 m 2.720 2.70 4.158 5.29
5. 2 24.50 m---26.00 m 2.890 2.77 2.435 3.850
6. 2 26.00 m---28.00 m 2.856 2.73 2.950 3.72

LABORATORY TESTS
ON
ROCK SAMPLES
POINT LOAD STRENGTH TEST
TABLE NO. 1.13

Sr. | Bore hole Depth, m Point Load Strength
No. No. kg/cm2

1. 1 16.00 m — 18.00 m 17.80

2. 1 18.00 m — 20.00 m 19.70

3. 1 20.00 m —22.00 m 17.50

4. 2 24.50 m---26.00 m 19.50

5. 2 26.00 m---28.00 m 21.30

6. 2 28.00 m---30.80 m 22.40
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RENUKA ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No. 1

Bridge No. 368

Sheet No. 1 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) :-30.80 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 5/6/08 to 7/6/08

Mumbai end Abutment W.T.:2.10 m
Sample & Insitu test |SPT N|]Casing/ [Thickn] Log Description UCT [Silt +]Triaxi

g value |[water Jess clay [alC R .
%_ Depth (m) Type Depth  |(m) % kg/cm <l 2 %
= m S EIE AR
0 10.00-1.50 DSI1 Brownish soft to Stiff Silty Clays.
1_ _____

1.50-2.10 SPT1 I N Blackish Gray Marine Clays.
2 | GWL| [

2.10--2.55 UDS1 @ | |-

210m| |-

2.55--3.00 SPT2 8 | | |- Very soft to medium consistency Clays.
3 [3.00--3.45 uvps2|( | | |-

3.45--400 ps2{( | | |-
4 |4.00--4.45 upsz3| | | |-

4.45---4.90 SPT3 S e e

4.90--5.35 ups4| | | |-
5 | 13.5 |--m

5.35--7.50 ps3 | | | |-
6_ _____
7_ _____

7.50-8.10 SPT4 | 21 | |  [|----- Blackish coloured silty sand

8.10-8.55 upss| | 1 |-
s 1 | |\ | |

8.55--1050 | | | |  |---
ol 1 | |\ | |
o 1 1 |1 |-
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 1

Bridge No. 368

Sheet No. 2 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) :-30.80 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Ambika

Date: 5/6/08 to 7/6/08

W.T.:2.10m

Sample & Insitu test |SPT N|]Casing/ | Thickn
value |water [ess
Depth (m) Type Depth  |(m)
(m)

Depth m

Log

Description

UCT [Silt +]Triaxi
clay JalC
% kg/cm

24

LL%
PL%
TCR %
ROD%

10.50-11.10 SPT5 28

11.10-13.50 13.50

Blackish coloured silty sand mixed with

gravels

13.50-13.55 SPT6 | 43

14.10-16.00 | CORE

16.8

17 116.00-18.00 | CORE

19 [18.00-20.00 | CORE

N\
A\
N\
N\

N\

N\
N\
N\
A\
N\
N\
N\ N
A\
N\ N
N\ N
N\
AN\
N\
N\
N\
A\
N\
N\
N\
AN\

A\

formation

\\ \1 Completely weathered rock formation

\\  \YCompletely weathered breccia rock

17.01 0.0

23.01 0.0

#HHH# 0.0
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RENUKA ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No. 1

Bridge No. 368

Sheet No. 3 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) :-30.80 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 5/6/08 to 7/6/08

Ambika W.T.:2.10 m
Sample & Insitu test |SPT N|]Casing/ [Thickn] Log Description UCT [Silt +]Triaxi
g value |water |ess clay falC . R
g_ Depth (m) Type Depth  |(m) % Eg/cm < | 2 E
2 (m) eS|l 2] 8
20.10-22.00 \\ \\Highly weathered brrecia rock formation 63.0] 21.0
A
AN\
21 | A\
A\
A\
A\
22 122.00--22.10 [ SPT7 R \
A\
22.10--24.50 | CORE 16.80 N\ \\ 65.0] 15.0
A\
23 | \
A\
A\
A\
24 | \
AW\
24.50-26.00 | CORE AW\ 73.0] 17.0
A\
25 | W\
AN\
A
A\
26 | \ N
26.00-27.75 | CORE AN\ 71.0( 12.0
A\ W
A\
27 | \
A\
A\
27.75-29.25 | CORE \\  \YModerately weathered basalt rock 70.0 32.0
28 | \\ \\formation
A\
A\
A\
29 | \
29.25-30.80 | CORE A\ 83.0] 23.0
A\
A\
30 | \
AN
30.80-- AW\
\ A\

Bore hole terminated at 30.80 m
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 2

Bridge No. 368

Sheet No. 1 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-33.25m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 5/6/08 to 18/6/08

Abutment at surat end W.T.:2.10 m
Sample & Insitu test |SPT N|]Casing/ [Thickn] Log Description UCT [Silt +]Triaxi

g value |[water Jess clay [alC R .
%_ Depth (m) Type Depth  |(m) % kg/cm ol 2 %
= m S EIE AR
0 10.00-1.50 DSI1 Brownish soft to Stiff Silty Clays.
1_ _____

1.50-2.10 SPT1 I N Blackish Gray Marine Clays.
2 | GWL| [

2.10--2.55 UDS1 @ | |-

210m| |-

2.55--3.00 SPT2 8 | | |- Very soft to medium consistency Clays.
3 [3.00--3.45 uvps2|( | | |-

3.45--400 ps2 (| | |-
4 |4.00--4.45 upsz3| | | |-

4.45---4.90 SPT3 S e e

4.90--5.35 UDS4 24.5 [-----
5_ _____

5.35--7.50 ps3 | | | |-
6_ _____
7_ _____

7.50-8.10 SPT4 6 (| |- Very soft to medium consistency Clays.

8.10-8.55 upss| | 1 |-
s | | | |

8.55--1050 | | | |  |---
o | | | | |
o 1 1 |1 |-
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 2

Bridge No. 368

Sheet No. 2 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-33.25m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 5/6/08 to 18/6/08

Abutment at surat end W.T.:2.10 m
Sample & Insitu test |SPT N|]Casing/ [Thickn] Log Description UCT [Silt +]Triaxi
g value |[water Jess clay [alC R .
g_ Depth (m) Type Depth  |(m) % Eg/cm < | 2 E
8 (m) elslEl 2] 8
Brownish blackish  Silty Clays .

10.50-11.10 SPTS5 O | |-
LN I A

11.10-1350 | (| | |- Soft Consistency Clays .
=1
L A A I

13.50-14.10 SPT6 w1 | |- Medium stiff Cinsistency Clays .

14.10-1600 | | | | |-
L [ Y I
15 | 24.5 |-----
16 |16.00--16.45 | UDS6 | | | [

16.50-17.10 SPT7 | N Sandy Sllty Clays of stiff consitency.

17.10-1950 | | | | |-
L [ Y I
L ! A I
L [ A I

19.50-20.10 SPTS oy | | |Sandy Slity Clays of Stiff consitency.
200 L T

20.10-22.00 | | | | |-
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 2

Bridge No. 368

Sheet No. 3 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-33.25m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)
Abutment at surat end

Date: 5/6/08 to 18/6/08

W.T.:2.10m

Sample & Insitu test

Depth (m)

Depth m

Type

SPT N
value

Casing/
water
Depth
(m)

Thickn
ess

(m)

Log Description

UCT |Silt H
clay
%

Triaxi
alC
kg/cm

24

LL%

PL%

TCR %

ROD%

20.10-22.00

22.00--22.10

22.10--24.50

24.50-26.00

[ 126.00-27.75

27.75-29.25

29.25-30.80

30.80--33.25
33.25--

SPT9

CORE

CORE

CORE

CORE

CORE

CORE

Brownish Stiff to very stiff Silty Clays .

8.25

\\ \1 Completely weathered rock formation
N\

N\ N

N\ N

N\

N\ N

N\ N

N\ N

A\

\ \YCompletely weathered Amagdaloidal
\\ \Ybasalt rock formation

N\

N\

N\

N\

N\

N\

N\

N\

N\

N\

\\ \1 Hihgly weathered basalt rock formation
N\ N

N\

N\

N\

N\ N

N\

17.0

23.0

47.0

63.0

71.0

0.0

0.0

0.0

15.0

22.0

Bore hole terminated at 33.25 m
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GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 369
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Topographically site is well defined gorge with high banks .
gorge is fairly straight and uniform in pattern.

1. EXPLORATION

VANGARI (BRIDGE NO. 369)

CHARACTERISTICS :

The river

1.1. UNDISTURBED AND DISTURBED SOIL SAMPLES :

Only one no. bore hole has been planned for this site. In all total 3 nos.
undisturbed and 5 nos. disturbed soil samples excluding S.P.T. samples have been
collected from this bore hole. The details are presented in Table no. 1.1.

TABLE NO. 1.1
DETAILS OF BORE HOLES AND SOIL/WATER SAMPLES

Sr. Bore hole | Depth Ground UDS S.P.T. D.S.
No. no. Below G.L Water Level S1 SZ(DS) S3
1. 1 16.00 m 3.00 m 3 3 5

1.2. STANDARD PENETRATION TESTS : (IS 2131-1981)

This test was carried out using a Terzaghi spoon sampler driven by a 63.50 k.g.
Hammer weight falling freely through a height 750 m.m. A comparative study of
“N” values (i.e. no. of blows / 30 cm) penetration using Terzaghi’s split spoon
sampler , are presented in Table no. 1.2.

TABLE 1.2
STANDARD PENETRATION TEST RESULTS
B.H. Sr. Depth of test “N” Value Remarks
No. No. m blows/30 cms
1. 1 1.35---1.95 05-06-06 12 Silty Clays
2 5.00 --- 5.60 10-11-12-14 23 Soft to Medium Clay
3 8.00 --- 8.30 23-44 (10 cm) R Refusal
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1.3. SOIL PROFILE:

The soil profile is presented in Annexure - I Fig. No. 1.1 and the details are
specified as below.

I) RESIDUAL SOIL FORMATION: (0.00 m to 8.30 m)

The overburden essentially is Brownish soft to Stiff Silty Clays followed by
dense Silty Sands . Soils are of medium plasticity . In lower part Silty sands are
predominant as the depth increases Gravel contents are on increase . S.P.T. value
at 5.0 m depth is 23 . S.P.T. at 8.00 m depth is refusal .

II) COMPLETELY/HIGHLY/MODERATELY WEATHERED BASALT ROCKS :
( 830 m to 16.00 m)

Completely / Highly / Moderately weathered basalt rocks have been observed in
lower stratum of exploration studies . Rocks are quite hard , tough and compact.
Rocks also have good crushing strengths . Completely to highly weathered rocks
have been observed . Bore display a core recovery of 27 % to 85 % and R.Q.D.
value of 17 % to 64 % .

2.0 LABORATORY TESTS:

The laboratory tests conducted on undisturbed soil samples recovered from bore
holes are given in Table No. 1.3 and 1.4 .

TABLE NO. 1.3
DETAILS OF LABORATORY TESTS CONDUCTED ON SOIL AND
WATER SAMPLES

S.No Description Table Nos. | Nos. | Remarks
1. | Bulk Density & N.M.C. 1.5 3
2. | Grain Size Analysis 1.6 3
3. | Specific Gravity, Liquid, Plastic 1.7 3
4. | Triaxial Shear Test (UU) 1.8 3
5. | Direct Shear Test 1.9 2
6. | Chemical test on soil sample 1.10 1
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DETAILS OF LABORATORY TESTS

TABLE NO. 1.4
CONDUCTED ON

ROCK SAMPLES

S.No Description Table Nos. | Nos. | Remarks
1. | Unconfined Compression Strength 1.11 4
2. Density & Specific Gravity 1.12 4
Water Absorption and Porosity 1.12 4
3. | Point Load Strength 1.13 3

The laboratory tests results have been presented in following pages .

LABORATORY TESTS

ON
UNDISTURBED SOIL SAMPLES

BULK DENSITY AND N.M.C.

TABLE NO. 1.5

Sr. | Bore hole Depth, m Type of Bulk N.M.C.
No. No. Sample | Density %
gm/cc
1. 1 0.90-1.35 UDS1 1.68 23.06
2. 1 4.00 —4.45 UDS2 1.75 19.10
3. 7.00 —7.45 UDS3 1.82 17.85
TABLE NO. 1.6
PARTICLE SIZE DISTRIBUTION
Sr. | Bore hole Depth, m Type of | Gravel | Sand Silt Clay
No. No. Sample % % % Y%
1. 1 0.90-1.35 UDS1 1.50 8.17 90.33
2. 1 4.00 —4.45 UDS2 470 | 58.40 36.90
3. 1 7.00 —7.45 UDS3 8.90 | 64.30 26.80




LABORATORY TESTS

ON
UNDISTURBED SOIL SAMPLES
LIMIT STATES
TABLE NO. 1.7
Sr. | Bore hole Depth, m Type of | Specific | Liquid | Plastic | Plasticity
No. No. Sample | Gravity | Limit | Limit Index
1. 1 0.90-1.35 UDS1 2.61 57.70 | 27.50 30.20
2. 1 4.00 — 4.45 UDS2 2.67 39.80 | 19.40 20.40
3. 1 7.00 —7.45 UDS3 2.71 — N.P. —
TABLE NO. 1.8
UNCONSOLIDATED UNDRAINED TRIAXIAL SHEAR TEST
Sr. | Bore hole Depth, m Type of | Cohesion Angle of
No. No. Sample | Kg/cm® | Friction “¢*’
1. 1 0.90-1.35 UDS1 0.348 8.92
. 1 4.00 —4.45 UDS2 0.238 24.50
3. 1 7.00 —7.45 UDS3 0.189 27.51

TABLE NO. 1.9
UNCONSOLIDATED UNDRAINED DIRECT SHEAR TEST

Sr.

Bore hole

Depth, m Type of | Cohesion Angle of
No. No. Sample | Kg/em’ | Friction “¢®
1. 1 0.90 —1.35 UDS1 0.378 7.85
4.00—4.45 UDS?2 0.306 25.20
TABLE NO. 1.10
CHEMICAL ANALYSIS
OF
SOIL SAMPLE
Sr. | Bore hole | Depth, pH Sulphate | Chloride
No. No. m % %
1. 1 4.00 8.20 Traces 0.062
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LABORATORY TESTS

ON

ROCK SAMPLES
TABLE No. 1.11
UNCONFINED COMPRESSION STRENGTH

Sr. No. | Bore hole Depth, m Unconfined Saturated
No. Compression Unconfined
Strength Compression
kg/cm2 Strength kg/cm2
1. 1 9.50m-11.50 m 255.50 ---
2. 1 11.50 m — 13.00 m 389.45 320.90
3. 1 13.00 m — 14.50 m 512.40 457.26
4. 1 1450 m — 15.50 m 480.38 413.75
TABLE No. 1.12
UNIT WEIGHT AND WATER ABSORPTION
Sr. | Bore hole Depth Density | Specific Water Porosity
No. No. Gm/cm® | Gravity | Absorption, %
%
1. 1 9.50m-11.50 m 2.710 2.72 3.953 5.12
2. 1 11.50 m — 13.00 m 2.780 2.74 2.370 4.23
3. 1 13.00 m — 14.50 m 2.890 2.76 1.890 3.80
4. 1 14.50 m — 15.50 m 2.950 2.73 1.6579 3.19
POINT LOAD STRENGTH TEST
TABLE NO. 1.13
Sr. | Bore hole Depth, m Point Load Strength
No. No. kg/cm?
1. 1 11.50 m - 13.00 m 15.50
2. 1 13.00 m — 14.50 m 21.65
3. 1 14.50 m — 15.50 m 20.86
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RENUKA ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges, B. H. No. 1
DFCC project Between Vaitarna & Surat . Bridge No. 369
Sheet No. 1 of 2
CLIENT: Stup Consultants Pvt. Ltd. (BGL)R.L.:-0.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-16.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm |Location:- (As per sketch) Date: 15/6/08 to 21/6/08
W.T.: 3.00 m
Sample & Insitu test |SPT N|Casing/ |Thickn| Log Description UCT [Silt +|Triaxi
g value |water |ess clay [alC . .
"E Depth (m) Type Depth  |(m) % kg/cm N 2 E
2 ™ MEIEI NN
0 [0.00-0.45 pst | | | |- Brownish Silty Clay.
045090 | | | | |-
0.90-1.35 upst| | | |-
1 _____
[ ]1.35-1.95 SPTL | 12 | | |-
2_ _____
195400 | | {1 |-
3 | GWL|  |[----
@ _____
3.00m| |-
4 [4.00-4.45 uvps2 | | | |- Brownish colour Gravelly sand
445500 | 1 | |- formation .
5_ _____
5.00-5.60 SPT2 | 14 | | |-
560700 | | | | |-
6_ _____
7 _|7.00-7.45 ups3 | | |-
745800 | | | 1 |-
g [8.00-8.30 SPT3 R | [ |-
8.30-9.50 CORE \\ \\|Completely weathered rock . 15.0 | Nil
NN
RN
9 | AN\
AR\
9.50-11.50 CORE AR\ 33.0 [ Nil
W
10 | AR\
A\
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RENUKA ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No. 1

Bridge No. 369

Sheet No. 2 of 2

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-16.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 15/6/08 to 21/6/08

W.T.: 3.00 m

Sample & Insitu test

Depth (m)

Depth m

Type

SPT N
value

Casing/
water
Depth
(m)

Thickn
ess

(m)

Log

Description

UCT [Silt +|Triaxi
clay [alC
% kg/cm

2 /0

:[ROD%

9.50-11.50

11.50-13.00

13.00-14.50

14.50-15.50

15.50-16.00

16 16.00--

CORE

CORE

CORE

CORE

CORE

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\\

=

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\\

Completely weathered rock .

LL%
PL%
WITCR %

(953

38.0 | Nil

33.0 | Nil

41.0 Nil

81.0 [ Nil

Bore hole terminated at 16.00 m
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GEO-TECHNICAL INVESTIGATION REPORT
FROM WESTERN RAILWAY RECORDS

BRIDGE NO. 400
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REPORT ON

GEOTECHNICAL INVESTIGATION FOR
PROPOSED BRIDGE NO. 400 AT KM 238/5-11

ENGINEERING PROPERTIES OF SOIL IN DIFFERENT HORIZONS

Density in Consistency .
Elore . Dgpth NMC gm/c\:: Sp. | Clay | Silt | Sand | Gravels Limits Shear Test DFS Vo!d
ole | Chainage in o o o o o - - o ratio
No Mirs %o Bulk Dry ar. %o %o %o %o LL | PL | | Cin ,| ¢in %o ©)
) ) % | % kg/cm” | degree
1.50 19 1.72 1.45 2.68 66 14 20 0 39 | 19 |20 | 0.28 07° 15 | 0.85
3.50 08 2.03 1.75 2.64 15 14 66 05 35 |16 | 19| 0.06 34° 16 | 0.51
6.50 09 1.79 1.65 2.64 16 15 65 04 35 |16 |19 | 0.07 32° 18 | 0.60
o 9.00 08 1.81 1.68 2.64 15 16 65 04 35 | 18 | 15| 0.08 29° 19 | 0.57
S 12.00 18 1.91 1.62 2.64 16 14 66 04 35 | 18 | 15| 0.08 30° 20 | 0.63
15.00 20 1.73 1.44 2.68 50 14 18 18 42 | 20 |22 | 0.88 08° 12 | 0.86
16.00 20 1.75 1.46 2.68 52 15 17 16 40 | 20 [ 20 | 0.92 07° 14 | 0.81
BR. NO. 18.00 20 1.77 1.48 2.68 50 12 17 21 41 | 20 | 21 0.91 07° 17 0.81
P2 400 19.00 21 1.83 1.51 2.68 54 11 18 17 45 | 21 |1 24| 0.92 07° 14 0.77
21.00 21 1.84 1.52 2.68 57 12 16 15 44 | 21 | 23| 0.90 08° 15 | 0.76
22.50 21 1.84 1.52 2.68 53 10 18 19 46 | 21 | 25| 0.89 08° 16 | 0.751
27.00 15 1.75 1.52 | 2.661 08 07 30 55 40 | 15 | 25| 0.08 33° 15 | 0.76
30.00 14 1.85 1.62 2.67 05 05 30 60 40 | 14 | 26 | 0.07 34° 16 | 0.65
33.00 18 1.981 1.679 | 2.692 | 14 10 54 22 36 | 18 | 18 | 0.07 36° 16 | 0.59
37.00 19 1.974 | 1.659 |2.694 | 15 15 62 08 38 | 19 [ 19| 0.05 38° 18 | 0.60
40.00 19 1.93 1.62 | 2692 | 15 10 55 20 36 | 19 |17 | 0.11 35° 17 | 0.63
43.50 19 1.937 | 1.628 | 2.686 | 14 10 55 21 35 |19 |16 | 0.11 34° 19 | 0.63




Density in

Consistency

ﬁore . D?pth NMC gm/cc Sp. | Clay | Silt | Sand | Gravels Limits Shear Test DFS V°!d
ole | Chainage in o o % o % L | PL Ci - o ratio
No. Mitrs. ° | Buk | pbry | 9" ° ° ° ° pr| “in,| @in ° | (e)
% | % kg/cm” | degree
2.00 19 2.01 1.689 | 2.684 | 28 52 18 02 45 | 19 | 26 | 0.75 07° 16 | 0.59
2.50 19 2.00 1.686 | 2.685 | 27 51 18 04 39 | 19 |20 | 0.72 08° 18 | 0.59
4.00 09 1.80 1.656 | 2.649 | 15 12 71 02 34 | 18 | 16 | 0.07 34° 19 | 0.60
7.00 09 1.80 1.654 | 2.65 15 13 69 03 35 | 19 | 16 | 0.09 30° 15 | 0.65
10.50 10 1.86 1.692 | 2.65 14 15 69 02 3 | 20 | 16 | 0.08 32° 16 | 0.61
13.00 08 1.83 1.697 | 2.65 15 14 69 02 35 | 19 | 16 | 0.09 30° 17 | 0.57
14.50 19 1.69 142 | 2689 | 53 11 16 20 40 | 19 |21 | 0.92 08° 14 | 0.89
16.00 19 1.71 144 | 2689 | 51 09 17 23 39 | 19 | 20| 0.93 08° 18 | 0.86
17.50 19 1.78 150 |2.682 | 51 10 17 22 40 | 19 | 21| 0.93 08° 19 | 0.79
P, BR. NO. 18.50 20 1.82 152 |2.645| 51 12 16 21 45 | 20 | 25 | 0.97 07° 12 | 0.74
400 20.50 20 1.83 153 |2.695| 54 11 16 19 44 | 20 | 24 | 0.97 07° 15 | 0.76
i 21.50 19 1.83 154 |2685| 57 10 18 15 40 | 19 |21 | 0.92 07° 15 | 0.74
2 23.50 10 1.67 152 | 2663 | 08 07 30 55 38 | 18 | 20 | 0.08 34° 15 | 0.752
26.50 09 1.76 1.62 |2.668| 05 05 30 60 40 | 20 | 20 | 0.06 35° 16 | 0.65
30.00 09 1.79 1.654 | 2.645| 15 11 56 18 35 | 18 | 17| 0.05 38° 16 | 0.60
33.50 10 1.78 162 | 2648 | 15 12 55 18 36 | 17 | 19| 0.06 37° 17 | 0.57
36.00 08 1.90 1.756 | 2.649 | 14 13 65 08 3 | 19 | 17| 0.07 35° 19 | 0.51
39.00 08 1.82 1.692 | 2647 | 15 11 54 20 35 | 19 | 17| 0.06 38° 13 | 0.57
42.00 09 1.80 1.654 | 2.644 | 15 12 58 15 36 | 18 | 18| 0.06 37° 12 | 0.60
44.50 09 1.75 1.607 | 2.642 | 14 14 55 17 35 | 19 | 17| 0.05 39° 18 | 0.65




Density in

Consistency

ﬁore . D?pth NMC gm/cc Sp. | Clay | Silt | Sand | Gravels Limits Shear Test DFS V°!d
ole | Chainage in o o % o % L | PL Ci - o ratio
No. Mitrs. ° | Buk | pbry | 9" ° ° ° ° pr| “in,| @in ° | (e)
% | % kg/cm” | degree
2.00 12 1.85 1.65 |2.683| 37 45 18 0 46 | 20 | 26 | 0.79 07° 16 | 0.62
3.00 12 1.90 1.70 2.684 38 44 18 0 37 | 47 | 27| 0.82 06° 17 0.58
4.00 11 1.94 1.75 2.682 38 45 19 0 40 | 19 | 21 0.80 07° 17 0.53
6.00 12 2.01 1.80 | 2.683 37 45 18 0 41 | 20 | 21 0.80 07° 18 0.49
7.50 10 1.92 1.75 | 2.646 14 12 74 0 38 | 18 | 20| 0.03 20° 19 0.51
11.00 09 1.90 1.75 | 2.647 15 13 72 0 37 | 17 | 20| 0.04 21° 20 | 0.512
14.00 19 1.725 1.45 | 2.680 69 08 23 0 46 | 19 | 27 | 0.96 07° 21 0.85
BR. NO 15.00 20 1.74 1.45 | 2.680 | 68 09 23 0 48 | 20 | 28 | 0.97 07° 22 | 0.83
Ps 4'00 ’ 16.50 20 1.80 1.50 | 2.680 68 10 22 0 40 | 20 | 20| 0.97 06° 22 0.79
19.00 19 2.08 1.75 | 2.677 66 09 25 0 40 | 20 | 20| 0.90 07° 20 0.53
22.00 12 1.66 1.48 | 2.672 08 07 35 50 38 | 16 | 16 | 0.07 32° 15 0.80
25.00 14 1.71 1.50 | 2.662 | 08 07 35 50 38 | 16 | 16| 0.06 33° 14 1 0.774
3 28.00 10 1.69 1.54 |2.668 | 09 06 30 55 40 | 77 | 23| 0.07 37° 12 | 0.73
36.50 10 1.92 1.75 2643 | 15 10 68 07 30 | 18 | 12| 0.08 32° 10 | 0.51
39.50 09 1.90 1.75 | 2.644 15 12 67 06 31 | 17 | 14| 0.07 32° 11 0.51
41.50 10 2.05 1.86 2.648 14 10 65 21 33 | 16 | 17| 0.05 38° 13 0.42
44.50 10 1.82 1.655 | 2.649 15 10 53 22 34 | 17 |17 | 0.06 38° 14 0.43




SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various
Railway Bridges,
DFCC project Between Vaitarna & Surat .

CLIENT: As per Western Railway Records

B. H. No.P2

Bridge No. 400

Sheet No. 1 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 30/03/08 to 10/04/08

Sachin W.T.: 0.00 m
g | Sample & Insitu test | SPT | Casing/ | Thick | Log Description UCT | Silt | Triaxial < o
S N water ness + C § S E
5 value | Depth | (m) clay | kgfem® / | 3 o O g
A Depth (m) Type (m) % 0
0 0-1.0 DS Clayey soil
1 1-1.5 UDS Clayey soil
2 15-2 Clayey soil
2-2.15 DS Sand
3 2.15-3 SPT 13 Sand
4 3.0-40 DS Sand
5 4.0-5.0 DS Sand
6 |50-60 SPT | 16 Sand
7 6.0-7.5 DS
8 7.5-8.0 DS Sand
9 8.0-9.0 SPT 18 Sand
10 | 10.0-10.5 DS Sand
11 10.5-11.0 UDS Sand
12 | 11.0-12.00 DS Sand
13 12.0-13.5 DS Sand
13.5-13.8 DS Sand
14 | 13.8-14.0 DS Stiff clay with pebbles
15 1 140-150 SPT | 33 Stiff clay with pebbles
16 | 15.0-16.0 UDbS Stiff clay with pebbles
17 | 16.0-17.0 DS Stiff clay with pebbles
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various

Railway Bridges, B. H. No.P2
DFCC project Between Vaitarna & Surat . Bridge No. 400
Sheet No. 2 of 3
CLIENT: As per Western Railway Records (BGL)R. L. :- 0.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-45.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) Date: 30/03/08 to 10/04/08
Sachin W.T.: 0.00 m
g | Sample & Insitu test | SPT | Casing/ | Thick | Log Description UCT | Silt | Triaxial S o
< N water ness + C § ® cﬁ E
5 value | Depth (m) clay | kg/ em® / — d O g
o) Depth (m) Type (m) % [0 &=
18 | 17.0-18.0 SPT 39 Stiff clay with pebbles
19 | 18.0-19.0 UDS Stiff clay with pebbles
20 | 19.0-20.0 DS Stiff clay with pebbles
21 | 20.0-21.0 SPT 43 Stiff clay with pebbles
22 | 21.0-22.0 UDS Stiff clay with pebbles
23 | 22.0-23.0 DS Stiff clay with pebbles

24 | 23.0-24.0 SPT 46 Boulders with sand

25 | 24.0-25.0 DS Boulders with sand

26 | 25.0-26.0 DS Boulders with sand

27 | 26.0-27.0 SPT 52 Boulders with sand

28 | 27.0-28.5 DS Boulders with sand

29 | 28.5-29.0 Boulders with sand

30 | 29.0-30.0 SPT 55 Boulders with sand

31 | 30.0-31.10 DS Boulders with sand

32 | 31.10-32.0 DS Boulders with sand

33 | 32.0-33.0 SPT 57 Fine sand with pebbles

34 | 33.0-34.0 DS Fine sand with pebbles

35 | 34.0-35.0 DS Fine sand with pebbles

36 | 35.0-36.0 DS Coarse sand
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various
Railway Bridges,
DFCC project Between Vaitarna & Surat .

CLIENT: As per Western Railway Records

B. H. No.P2

Bridge No. 400

Sheet No. 3 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 30/03/08 to 10/04/08

Sachin W.T.: 0.00 m

g | Sample & Insitu test | SPT | Casing/ | Thick | Log Description UCT | Silt | Triaxial < o
< N water ness + C § S E
5 value | Depth | (m) clay | kgfem® / | 3 = | O g
o) Depth (m) | Type (m) % 0 &=

37 | 36.0-37.0 SPT 62 Coarse sand

38 | 37.0-38.0 DS Coarse sand

39 | 38.0-39.12 DS Fine sand with gravels

40 | 39.12-40.0 SPT 65 Fine sand with gravels

41 | 40.0-41.0 DS Fine sand with gravels

42 | 41.0-425 DS Fine sand with gravels

43 | 42.5-435 SPT 71 Fine sand with gravels

44 | 435-440 DS
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various

Railway Bridges,

DFCC project Between Vaitarna & Surat .

CLIENT: As per Western Railway Records

B. H. No.P3

Bridge No. 400

Sheet No. 1 of 1

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) Date: 30/03/08 to 10/04/08
Sachin W.T.: 0.00m
Sample & Insitu test | SPT Casing/ | Thick | Log Description UCT | Silt | Triaxial
E N water ness + C ) < < IS R
= value | Depth | (m) clay | kg/cm 21 ] = a
g" Depth (m) | Type (m) % /6 1 2 8 8
0
0-0.70 DS Water
1 0.70 - 1.50 DS Black cotton soil
1.50 - 1.55 UDS Black cotton soil
2 [ 155-25 SPT | 1 ! Silty clay
3 125-3.10 DS Fine sand
4 13.10-4.0 SPT 7 Fine sand
5 140-50 DS Fine sand
6 |50-60 DS Fine sand
7 160-70 SPT | 10 Fine sand
8 |7.0-8.0 DS Fine sand
9 18.0-90 DS Fine sand
10 19.0-100 SPT | 12 Fine sand
1T 1 100-11.5 DS Fine sand
12 11150-120 | DS Fine sand
13 1 120-13.0 SPT | 15 Fine sand
13.0-13.5 DS Fine sand
13.5-13.57 DS Fine sand
14 | 1357-145 SPT 25 Stiff clay with pebbles
15 1 145-15.0 DS Stiff clay with pebbles
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various

Railway Bridges,

DFCC project Between Vaitarna & Surat .

CLIENT: As per Western Railway Records

B. H. No.P3

Bridge No. 400

Sheet No. 1 of 1

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) Date: 30/03/08 to 10/04/08
Sachin W.T.: 0.00m
Sample & Insitu test | SPT Casing/ | Thick | Log Description UCT | Silt | Triaxial
E N water ness + C ) < < IS R
= value | Depth | (m) clay | kg/cm 21 ] = a
g" Depth (m) | Type (m) % /6 1 2 8 8
0
0-0.70 DS Water
1 0.70 - 1.50 DS Black cotton soil
1.50 - 1.55 UDS Black cotton soil
2 [ 155-25 SPT | 1 ! Silty clay
3 125-3.10 DS Fine sand
4 13.10-4.0 SPT 7 Fine sand
5 140-50 DS Fine sand
6 |50-60 DS Fine sand
7 160-70 SPT | 10 Fine sand
8 |7.0-8.0 DS Fine sand
9 18.0-90 DS Fine sand
10 19.0-100 SPT | 12 Fine sand
1T 1 100-11.5 DS Fine sand
12 11150-120 | DS Fine sand
13 1 120-13.0 SPT | 15 Fine sand
13.0-13.5 DS Fine sand
13.5-13.57 DS Fine sand
14 | 1357-145 SPT 25 Stiff clay with pebbles
15 1 145-15.0 DS Stiff clay with pebbles

213




SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various

Railway Bridges,

DFCC project Between Vaitarna & Surat .

CLIENT: As per Western Railway Records

B. H. No.PS

Bridge No. 400

Sheet No. 1 of 3

(BGL)R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 30/03/08 to 10/04/08

Sachin W.T.: 0.00 m
g Sample & Insitu test | SPT Casing/ | Thick | Log Description UCT | Silt | Triaxial o o
< N water ness + C ISI RS Z E
15 value | Depth | (m) clay | kg/cm? ol > @) 8
R [ Depth(m) | Type (m) % |10 =
1 0-1.0 UDS Black colour silty clay
2 1.0-2.0 SPT ’ Black colour silty clay
3 2.0-3.0 UDS® Black colour silty clay
4 3.0-4.0 DS Black colour silty clay
5 4.0-5.0 DS Black colour silty clay
6 5.0-6.5 SPT 3 Black colour silty clay
6.5-6.55 DS Black colour silty clay
7 6.55-175 SPT 9 Black colour fine sand
8 7.5-85 DS Black colour fine sand
9 | 85-90 DS Black colour fine sand
10 | 9.0-10.0 DS Black colour fine sand
10.0 - 10.5 SPT 10 Black colour fine sand
11 | 10.5-11.0 DS Black colour fine sand
12 | 11.0-12.0 DS Black colour fine sand
13 | 12.0-135 SPT 12 Black colour fine sand
14 | 13.5-145 DS Black colour stiff clay
15 | 145-150 SPT 16 Black colour stiff clay
16 | 15.0-16.0 UDS Black colour stiff clay
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various
Railway Bridges,
DFCC project Between Vaitarna & Surat .

CLIENT: As per Western Railway Records

B. H. No.P5

Bridge No. 400

Sheet No. 2 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) :-45.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 30/03/08 to 10/04/08

Sachin W.T.: 0.00 m

g Sample & Insitu test | SPT Casing/ | Thick | Log Description UCT | Silt | Triaxial o o
= N water ness + C R R Z E
5 value | Depth (m) clay | kg/ em? j d O e
A Depth (m) Type (m) % /0 = &
17 | 16.0-17.0 DS Black colour stiff clay
18 | 17.0-18.30 DS Black colour stiff clay
19 | 18.30-18.35 DS Brown colour stiff clay

18.35 - 18.50 SPT 19 Brown colour stiff clay

18.50 - 19.00 Brown colour stiff clay
20 | 19.0-20.0 DS Brown colour stiff clay
21 | 20.0-21.05 DS Boulders with fine sand
22 | 21.05-22.0 SPT 28 Boulders with fine sand
23 | 22.0-23.0 DS Boulders with fine sand
24 | 23.0-24.0 Boulders with fine sand
25 | 24.0-25.0 SPT 38 Boulders with fine sand
26 | 25.0-26.0 DS Boulders with fine sand
27 | 26.0-27.0 Boulders with fine sand
28 | 27.0-28.0 SPT 39 Boulders with fine sand
29 | 28.0-29.0 DS Boulders with fine sand
30 | 29.0-30.0 Boulders with fine sand
31 | 30.0-31.0 DS Boulders with fine sand
32 | 31.0-32.0 DS Boulders with fine sand
33 | 32.0-33.0 SPT 48 Boulders with fine sand
34 | 33.0-34.0 DS Boulders with fine sand
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various

Railway Bridges,

DFCC project Between Vaitarna & Surat .

CLIENT: As per Western Railway Records

B. H. No.P5

Bridge No. 400

Sheet No. 3 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) :-45.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 30/03/08 to 10/04/08

Sachin W.T.: 0.00 m
g Sample & Insitu test | SPT Casing/ | Thick | Log Description UCT | Silt | Triaxial o .
5 N water ness + C R R Z E
I value | Depth | (m) clay | kg/em’ 3|2 o 8
A Depth (m) Type (m) % /0 =
35 | 34.0-35.5 SPT 52 Boulders with fine sand
36 | 35.5-36.0 DS Boulders with fine sand
37 | 36.0-37.5 DS Boulders with fine sand
38 | 37.5-38.0 SPT 57 Fine sand
39 | 38.0-39.0 DS Fine sand
40 | 39.0-40.0 DS Fine sand
41 | 40.0-41.0 SPT 61 Fine sand
42 | 41.0-425 SPT 66 | Fine sand with gravels
43 | 42.50-43.0 DS Fine sand with gravels
44 | 43.0-44.0 DS Fine sand with gravels
45 | 44.0-45.0 SPT 73 Fine sand with gravels
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges, B. H. No.P2
DFCC project Between Vaitarna & Surat . Bridge No. 400
Sheet No. 1 of 5
CLIENT: As per Western Railway Records (BGL)R.L.:-0.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-45.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) Date: 30/03/08 to 10/04/08
Sachin W.T.: 0.00 m
Sample & Insitu test |SPT N|Casing/|Thickn| Log Description UCT |Silt +|Triaxi
g value |water |ess clay JalC . R
"i Depth (m) Type Depth |(m) % i{g/cm ) :\‘ %
2 (m) elal2l 2|2
0-1.0 DS CLAYEY SOIL
L
1-15 UDS CLAYEY SOIL
2 1.5-2 CLAYEY SOIL
2-215 DS SAND
3 2.15-3 SPT 13 SAND
4 3.0-4.0 DS SAND
5 4.0-5.0 DS SAND
6 5.0-6.0 SPT 16 SAND
7 6.0-7.5 DS
8 7.5-8.0 DS SAND
9 8.0-9.0 SPT 18 SAND
10 |10.0-10.5 DS SAND
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat .

CLIENT: As per Western Railway Records

B. H. No.P2

Bridge No. 400

Sheet No. 2 of 5

(BGL)R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) Date: 30/03/08 to 10/04/08
Sachin W.T.: 0.00 m
Sample & Insitu test |SPT N|Casing/|Thickn|] Log Description UCT |[Silt +|Triaxi

=) value |water Jess clay JalC . R

g Depth (m) Type Depth  |(m) % kg/em < | s i %

a (m) eldl2l e ) E
11 |10.5-11.0 uDs SAND
12 |11.0-12.00 DS SAND
13 [12.0-13.5 DS SAND

13.5-13.8 DS SAND

14 [13.8-14.0 DS STIFF CLAY WITH PEBBLES

15 |14.0-15.0 SPT 33 STIFF CLAY WITH PEBBLES

16 |15.0-16.0 ubs STIFF CLAY WITH PEBBLES

17 [16.0-17.0 DS STIFF CLAY WITH PEBBLES

18 |17.0-18.0 SPT 39 STIFF CLAY WITH PEBBLES
STIFF CLAY WITH PEBBLES

19 |18.0-19.0 UDS

20 [19.0-20.0 DS STIFF CLAY WITH PEBBLES
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat .

CLIENT: As per Western Railway Records

B. H. No.P2

Bridge No. 400

Sheet No. 3 of 5

(BGL)R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 30/03/08 to 10/04/08

Sachin W.T.: 0.00 m
Sample & Insitu test |SPT N|Casing/|Thickn] Log Description UCT |[Silt +|Triaxi
g value |water |ess clay [alC
X X
g Depth (m) Type Depth  [(m) % !(g/cm NS ~ E
2 m e lzl2l EL S

21 [20.0-21.0 SPT 43

22 |21.0-22.0

UDS

23 |22.0-23.0 DS

24 23.0-24.0 SPT 46

25 |24.0-25.0 DS

26 |25.0-26.0 DS

27 |26.0-27.0 SPT 52

28 |27.0-28.5 DS

29 28.5-29.0

30 {29.0-30.0 SPT 55

STIFF CLAY WITH PEBBLES

STIFF CLAY WITH PEBBLES

STIFF CLAY WITH PEBBLES

BOULDERS WITH SAND

BOULDERS WITH SAND

BOULDERS WITH SAND

BOULDERS WITH SAND

BOULDERS WITH SAND

BOULDERS WITH SAND

BOULDERS WITH SAND
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges, B. H. No.P2
DFCC project Between Vaitarna & Surat . Bridge No. 400
Sheet No. 4 of 5
CLIENT: As per Western Railway Records (BGL)R.L.:-0.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-45.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) Date: 30/03/08 to 10/04/08
Sachin W.T.: 0.00m
Sample & Insitu test |SPT N|Casing/|Thickn| Log Description UCT |Silt +|Triaxi
g value |water |ess clay JalC . R
"% Depth (m) Type Depth | (m) % i‘g/cm S i %
8 (m) elal2l 2|2

31 |30.0-31.10 DS BOULDERS WITH SAND

32 |31.10-32.0 DS

BOULDERS WITH SAND

33 [32.0-33.0 SPT 57 FINE SAND WITH PEBBLES

34 [33.0-34.0 DS FINE SAND WITH PEBBLES
35 |34.0-35.0 DS FINE SAND WITH PEBBLES
36 [35.0-36.0 DS COARSE SAND
37 [36.0-37.0 SPT 62 COARSE SAND
38 [37.0-38.0 DS COARSE SAND
39 [38.0-39.12 DS FINE SAND WITH GRAVELS
40 [39.12-40.0 SPT 65 FINE SAND WITH GRAVELS
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges, B. H. No.P2
DFCC project Between Vaitarna & Surat . Bridge No. 400
Sheet No. 5 of 5
CLIENT: As per Western Railway Records (BGL)R.L.:-0.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-45.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) Date: 30/03/08 to 10/04/08
Sachin W.T.: 0.00 m
Sample & Insitu test |SPT N|Casing/|Thickn|] Log Description UCT |[Silt +|Triaxi
=) value |water Jess clay JalC . R
£ [ Depth(m) | Type Depth |(m) w o feel || S| 5
2 (m) IR
41 [40.0-41.0 DS FINE SAND WITH GRAVELS
42 [41.0-42.5 DS FINE SAND WITH GRAVELS
43 |42.5-435 SPT 71 FINE SAND WITH GRAVELS
44 |43.5-440 DS
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,

DFCC project Between Vaitarna & Surat .

CLIENT: As per Western Railway Records

B. H. No.P3

Bridge No. 400

Sheet No. 1 of 2

(BGL)R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 30/03/08 to 10/04/08

Sachin W.T.: 0.00 m
Sample & Insitu test |SPT N|Casing/|Thickn] Log Description UCT |[Silt +|Triaxi
g value |water |ess clay [alC R .
g Depth (m) Type Depth  [(m) % kg/em S S i %
2 m AEIFERE:
0-0.70 DS WATER
1 0.70 - 1.50 DS BLACK COTTON SOIL
1.50 - 1.55 UDS BLACK COTTON SOIL
2 1.55-2.5 SPT 1 SILTY CLAY
3 2.5-3.10 DS FINE SAND
4 3.10-4.0 SPT 7 FINE SAND
5 40-5.0 DS FINE SAND
6 5.0-6.0 DS FINE SAND
7 6.0-7.0 SPT 10 FINE SAND
8 7.0-8.0 DS FINE SAND
9 8.0-9.0 DS FINE SAND
10 [9.0-10.0 SPT 12 FINE SAND
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges, B. H. No.P3
DFCC project Between Vaitarna & Surat . Bridge No. 400
Sheet No. 2 of 2
CLIENT: As per Western Railway Records (BGL)R. L. :- 0.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-45.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) Date: 30/03/08 to 10/04/08
Sachin W.T.: 0.00 m
Sample & Insitu test |SPT N|Casing/|Thickn| Log Description UCT |[Silt +|Triaxi
=) value |water Jess clay JalC
5 o X B
§ Depth |(m) % !(g/cm S o 8
2 [ Depth am) T Type (m) o328

11 [10.0-11.5 DS FINE SAND

12 |11.50-12.0 DS FINE SAND

13 |12.0-13.0 SPT 15
13.0-13.5 DS
13.5-13.57 DS

FINE SAND
FINE SAND
FINE SAND

14 |13.57-145 SPT 25 STIFF CLAY WITH PEBBLES

15 |14.5-15.0 DS STIFF CLAY WITH PEBBLES
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SWAYIN & ASSOCIATES

CLIENT: As per Western Railway Records

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat .

B. H. No.P5

Bridge No. 400

Sheet No. 1 of 3

(BGL)R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 30/03/08 to 10/04/08

224

Sachin W.T.: 0.00 m
g Sample & Insitu test |SPT N|Casing/|Thickn| Log Description UCT |[Silt +|Triaxi . R
g value |water |[ess :lay al C < | s :: %
A | Depth(m) | Type Depth  [(m) % |kefem] 3 | 2 S S
1 0-1.0 UDS BLACK COLOUR SILTY CLAY
2 1.0 -2.0 SPT 2 BLACK COLOUR SILTY CLAY
3 20-3.0 UDSs' BLACK COLOUR SILTY CLAY
4 3.0-4.0 DS BLACK COLOUR SILTY CLAY
5 4.0-5.0 DS BLACK COLOUR SILTY CLAY
6 50-6.5 SPT 3 BLACK COLOUR SILTY CLAY
6.5-6.55 DS BLACK COLOUR SILTY CLAY
7 6.55-75 SPT 9 BLACK COLOUR FINE SAND
8 7.5-8.5 DS BLACK COLOUR FINE SAND




SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,

DFCC project Between Vaitarna & Surat .

CLIENT: As per Western Railway Records

B. H. No.P5

Bridge No. 400

Sheet No. 2 of 3

(BGL)R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 30/03/08 to 10/04/08

Sachin W.T.: 0.00 m
g Sample & Insitu test |SPT N|Casing/|Thickn| Log Description UCT |[Silt +|Triaxi . .
g value |water |ess clay JalC S :\‘ %
5 Depth (m) Type Depth  [(m) % kg/cm =N S 8 8
8.5-9.0 DS BLACK COLOUR FINE SAND
10 19.0-10.0 DS BLACK COLOUR FINE SAND
10.0-10.5 SPT 10 BLACK COLOUR FINE SAND
11 ]10.5-11.0 DS BLACK COLOUR FINE SAND
12 |11.0-12.0 DS BLACK COLOUR FINE SAND
13 112.0-13.5 SPT 12 BLACK COLOUR FINE SAND
14 |13.5-145 DS ' |BLACK COLOUR STIFF CLAY
15 |145-15.0 SPT 16 BLACK COLOUR STIFF CLAY
16]15.0 - 16.0 UDS BLACK COLOUR STIFF CLAY
17116.0-17.0 DS BLACK COLOUR STIFF CLAY
18]17.0 - 18.30 DS _|BLACK COLOUR STIFF CLAY
19]18.30-18.35| DS BROWN COLOUR STIFF CLAY
18.35-18.50 | SPT 19 BROWN COLOUR STIFF CLAY
18.50 - 19.00 BROWN COLOUR STIFF CLAY
20{19.0 - 20.0 DS BROWN COLOUR STIFF CLAY
21]20.0 - 21.05 DS BOULDERS WITH FINE SAND
22|21.05-22.0 SPT 28 BOULDERS WITH FINE SAND
23122.0-23.0 DS BOULDERS WITH FINE SAND
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,

DFCC project Between Vaitarna & Surat .

CLIENT: As per Western Railway Records

B. H. No.P5

Bridge No. 400

Sheet No. 3 of 3

(BGL)R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 30/03/08 to 10/04/08

Sachin W.T.: 0.00 m

g Sample & Insitu test |SPT N|Casing/|Thickn| Log Description UCT |[Silt +|Triaxi . .

g value |water |ess clay JalC S :\‘ %

& [ Depth(m) | Type Depth [(m) % |kgem] 3| 2| S e
| 24]23.0-24.0 BOULDERS WITH FINE SAND
| 25]24.0-25.0 SPT 38 BOULDERS WITH FINE SAND
| 26[25.0-26.0 DS BOULDERS WITH FINE SAND
| 27]26.0-27.0 BOULDERS WITH FINE SAND

28]27.0 - 28.0 SPT 39 BOULDERS WITH FINE SAND
| 29]28.0-29.0 DS BOULDERS WITH FINE SAND
| 30]29.0-30.0 BOULDERS WITH FINE SAND
| 31{30.0-31.0 DS BOULDERS WITH FINE SAND
| 32|31.0-32.0 DS BOULDERS WITH FINE SAND
| 33132.0-33.0 SPT 48 BOULDERS WITH FINE SAND
| 34|33.0-34.0 DS BOULDERS WITH FINE SAND
| 35|34.0-355 SPT 52 BOULDERS WITH FINE SAND
| 36[35.5-36.0 DS BOULDERS WITH FINE SAND
| 37]36.0-37.5 DS BOULDERS WITH FINE SAND
| 38]|37.5-38.0 SPT 57 FINE SAND
| 39|38.0-39.0 DS FINE SAND
| 40]39.0-40.0 DS FINE SAND
| 41{40.0-41.0 SPT 61 FINE SAND
| 42]41.0-425 SPT 66 FINE SAND WITH GRAVELS
| 43]42.50-43.0 DS FINE SAND WITH GRAVELS
| 44]43.0-44.0 DS FINE SAND WITH GRAVELS

45|44.0 -45.0 SPT 73 FINE SAND WITH GRAVELS

226




GEO-TECHNICAL INVESTIGATION REPORT
FROM WESTERN RAILWAY RECORDS

BRIDGE NO. 401
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REPORT ON

GEOTECHNICAL INVESTIGATION FOR

PROPOSED BRIDGE NO. 401 AT KM 238/29-239/1

ENGINEERING PROPERTIES OF SOIL IN DIFFERENT HORIZONS

Density in Consistency .
Elore . Dgpth NMC gm/c{: Sp. | Clay | Silt | Sand | Gravels Limits Shear Test DFS Vo!d
ole | Chainage in o o o o o - - o ratio
No Mirs %o Bulk Dry ar. %o %o %o %o LL | PL | | Cin ,| ¢in %o ©)

. ) % | % kg/cm” | degree
2.00 18 1.77 1.50 | 2.682 | 30 50 20 - 32 | 18 | 14| 0.10 10° 20 | 0.79
4.00 20 1.74 1.45 2.683 25 55 20 - 35 | 20 |15 ] 0.15 12° 18 0.85
5.50 14 1.85 1.62 | 2.656 | 25 10 65 - 30 | 14 | 16| 0.11 23° 15 | 0.64
., 8.50 18 1.83 1.55 2.66 30 10 60 - 30 | 18 | 12| 0.12 25° 16 | 0.71
3 11.50 16 1.86 1.60 2.66 30 15 55 - 26 | 16 | 10| 0.11 27° 18 | 0.66
15.00 20 1.73 1.44 2.673 60 15 25 - 48 | 20 | 28| 0.55 06° 22 0.85
18.00 22 1.83 1.50 | 2.672 | 65 10 25 - 46 | 22 | 24| 0.65 07° 25 | 0.78
P, BFZO';'O' 2050 | 15 | 1.75 | 152 |2672] 10 | 05 | 55 30 | 35|15 | 20| 0.09 | 28° | 16 | 0.76
23.00 15 1.72 1.50 | 2.650 | 10 10 50 30 25 | 15 | 10| 0.10 30° 18 | 0.77
26.00 14 1.73 1.52 2.66 12 08 60 20 30 | 14 | 16| 0.12 32° 15 | 0.75
29.00 18 1.98 1.68 2.65 20 15 65 - 30 | 18 | 12| 0.13 35° 18 | 0.57
32.00 16 1.97 1.70 2.66 30 10 60 - 28 | 16 | 12| 0.12 37° 15 | 0.56
34.00 15 1.80 1.52 | 2655 | 15 15 70 - 30 | 15 | 15| 0.11 37° 16 | 0.75
37.00 18 2.91 1.62 2.65 20 05 75 - 20 | 18 | 02| 0.12 38° 18 0.64
40.60 17 1.91 1.63 2.66 35 10 55 - 26 | 17 | 09 | 0.10 38° 17 | 0.63




Density in

Consistency

Bore . D?pth NMC gm/cc Sp. | Clay | Silt | Sand | Gravels Limits Shear Test DFS Vo!d
tole | Chainage | I | % sulc | br ar. | % | % | % % [LL|PL|p | Cin | oin | % | "0°
: . y % | % kg/cm? | degree (e)
2.00 22 1.708 1.40 2.672 50 20 30 - 40 | 22 | 18 0.45 06° 25 0.91
4.00 25 1.82 1.45 2.671 55 15 30 - 45 | 25 | 20 0.48 08° 28 0.81
8.00 22 1.687 1.35 | 2.673 60 10 20 10 40 | 22 | 18 | 0.62 08° 25 0.98
21.00 15 1.932 1.52 2.65 10 05 60 25 30 | 15 | 15| 0.09 32° 15 0.74
24.00 14 2.00 1.54 2.658 15 10 55 20 30 | 14 | 16 0.08 33° 17 0.72
27.00 18 1.77 1.50 2.656 25 10 65 - 32 | 18 | 14 0.9 35° 18 0.77
30.00 25 1.75 1.40 2.674 55 20 25 - 48 | 25 | 23 0.55 07° 27 0.91
o | BRNO. | 3300 | 22 | 1805 | 148 | 267 | 60 | 10 | 30 i 45 | 22 [ 23| 075 | 06° | 32 | 08
3 401 36.00 25 1.80 1.50 | 2.672 65 10 25 - 50 | 25 | 25| 0.82 07° 35 0.78
39.00 20 1.94 1.62 2.675 55 10 10 25 40 | 20 | 20 0.93 08° 28 0.65
42.00 22 2.00 1.64 2.674 60 05 10 25 45 | 22 | 28 0.95 08° 25 0.63
45.00 13 1.90 1.68 | 2.656 10 05 55 30 30 | 13 | 17| 0.07 38° 18 0.58
48.50 14 1.94 1.70 2.654 10 10 60 20 28 | 14 | 14 0.08 40° 19 0.56
51.00 15 2.08 1.81 2.654 10 05 60 25 30 | 15 | 15| 0.08 35° 15 0.55
54.00 15 2.10 1.83 | 2.651 05 05 70 20 30 | 15 | 15| 0.07 38° 18 0.45
57.00 15 2.11 1.84 2.656 10 05 55 30 30 | 15 | 15 0.09 42° 16 0.44




Density in

Consistency

Bore . D?pth NMC gm/cc Sp. | Clay | Silt | Sand | Gravels Limits Shear Test DFS Vo!d
tole | Chainage | I | % sulc | br ar. | % | % | % % [LL|PL|p | Cin | oin | % | "0°
: . y % | % kg/cm? | degree (e)
4.00 20 168 | 1.40 |2684| 35 | 50 15 - 40 | 20 | 20 | 0.58 06° | 28 | 0.91

5.00 18 183 | 155 | 266 | 25 | 15 60 - 30 | 18 [ 12| 0.15 25° | 15 | 0.67

8.00 15 180 | 150 | 293 | 35 | 20 55 - 30 | 15 [ 15| 0.16 28° | 18 | 0.95

10.00 | 20 163 | 1.38 |2671| 55 | 15 30 - 48 | 20 | 28 | 1.20 06° | 25 | 0.94

b | BRNO. 1850 | 24 188 | 152 |2674| 60 | 05 10 25 45 | 24 | 21| 1.25 07° | 25 | 0.76
401 21.50 25 185 | 148 | 267 | 60 | 10 30 - 48 | 25 | 23| 1.43 06° | 23 | 0.80

29.50 15 1.75 | 1.70 |2657| 10 | 10 55 25 30 | 15 [ 15| 0.13 35° | 18 | 0.563

32.50 14 192 | 168 |2655| 12 | 08 60 20 40 | 14 | 26 | 0.09 37° | 20 | 0.58

5 35.00 15 2.01 175 | 2657 | 05 | 05 70 20 38 | 15 [ 23| 0.11 38° | 15 | 052
38.50 15 2.07 | 180 |2653| 10 | 05 65 20 37 | 15 [ 22| 0.10 40° | 17 | 0.473

33.50 15 | 2.016 | 168 |2659| 15 | 15 70 - 32 | 15 [ 17| 0.43 37° | 16 | 0.58

36.00 18 210 | 178 |2652| 13 | 12 75 - 30 | 18 [ 12| 0.11 37° | 15 | 0.50

39.50 | 22 180 | 1.48 |2675| 60 | 08 12 20 45 | 22 | 23| 1.65 08° | 19 | 0.81

42.50 15 167 | 1.45 |2658| 25 | 15 60 - 30 | 15 [ 15| 0.10 38° | 18 | 0.84

A BFZO'}'O' 45.00 | 24 186 | 1.58 |2674| 60 | 05 10 25 45 | 24 | 21| 1.70 08° | 22 | 0.69
48.00 15 1932 | 172 |2656| 10 | 10 60 20 30 | 15 [ 15| 1.10 38° | 15 | 0.54

51.50 18 207 | 176 |2654| 10 | 05 60 25 30 | 18 [ 12| 1.11 39° | 17 | 052

54.50 16 | 2.184 | 1.82 |2653| 05 | 05 65 25 32 | 16 | 16| 0.09 39° | 19 | 0.45

57.00 17 | 2152 | 1.84 |2657| 05 | 05 70 20 30 | 17 | 13| 0.09 40° | 20 | 0.44




SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various Railway
Bridges,

CLIENT: Stup Consultants Pvt. Ltd.

DFCC project Between Vaitarna & Surat .

B. H. No.P2

Bridge No. 401

Sheet No. 1 of 2

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 06/04/08 to 07/04/08

Sachin W.T.: 0.00 m
g Sample & Insitu test SPT Casing | Thick | Log Description UCT | Silt | Triaxial
SHES
< N / water | ness + C § R o~ [a)
5 value | Depth | (m) clay | kefem® / |2 = |0 g
o) Depth (m) Type (m) % 0 &
0 1 0.00-05 Top Soil
05-1.0 DS Silty Clay
L 11020 UDS Silty Clay
2 20-30 SPT Silty Clay
3 13.0-40 UDS Silty Clay
4 | 4045 UDS Silty Clay
5 | 45550 SPT 13 Fine Sand
6 |55-70 DS Fine Sand
7 170-85 SPT 17 Fine Sand
8 |8.5-100 DS Fine Sand
9 1100-115 SPT 20 Fine Sand
10 1 11.5-13.50 DS Fine Sand
11| 13.5-14.00 SPT 22 Stiff Clay
121 14.00 - 15.00 UDS Stiff Clay
131 15.00 - 16.00 DS Stiff Clay
14 1 16.00 - 17.00 SPT 27 Stiff Clay
15 | 17.00 - 18.00 UDS Stiff Clay
16 | 18.00-19.00 DS Stiff Clay
19.00 - 19.50 DS Stiff Clay
17 19.00 - 20.00 SPT 32 \ Fine Sand with Gravels
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various Railway
Bridges,
DFCC project Between Vaitarna & Surat .

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No.P2

Bridge No. 401

Sheet No. 2 of 2

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) Date: 06/04/08 to 07/04/08
Sachin W.T.: 0.00 m
g Sample & Insitu test SPT Casing | Thick | Log Description UCT | Silt | Triaxial
SHES
< N / water | ness + C § R o~ [a)
5 value | Depth | (m) clay | kefem® / |2 = |0 g
) Depth (m) Type (m) % 0 =
18 20.00 - 21.00 DS Fine Sand with Gravels
19 21.00- 22.00 DS Fine Sand with Gravels
20 22.00 - 23.00 SPT 37 Fine Sand with Gravels
21 1 23.00-24.50 DS \ Fine sand with gravels
22 | 24.50-26.00 SPT 40 Fine sand with gravels
23 1 26.00 - 27.50 DS Fine sand with gravels
24 | 27.50 - 29.00 SPT 47 Coarse Sand
25 1 29.00-30.00 DS Coarse Sand
26 | 30.00 - 31.00 DS Coarse Sand
27 | 31.00-32.00 SPT 58 Coarse Sand
28 | 32.00-33.00 DS Coarse Sand
29 | 33.00-33.10 SPT 62 Coarse Sand
30 | 33.10-34.00 DS Coarse Sand
31 | 34.00-35.50 DS Coarse Sand
32 | 35.50-37.00 SPT 69 Fine Sand
33 | 37.00-38.50 DS Fine Sand
34 | 38.50 - 40.60 SPT 73 Fine Sand
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various

Railway Bridges, B. H. No. P3
DFCC project Between Vaitarna & Surat . Bridge No. 401
Sheet No. 1 of 3
CLIENT: Stup Consultants Pvt. Ltd. (BGL)R.L.:-0.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):- 60 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 20/5/08 to 23/5/08

Metikhadi W.T.: 0.50 m

g Sample & Insitu test | SPT [ Casing/ | Thick | Log Description UCT | Silt | Triaxial o .
< N water ness + C ST RS Z E
15 value | Depth | (m) clay | kg/em® 3123 S
= Depth (m) Type (m) % /0 = ~

0 0.00-1.00 DS Clayey Soil

1 1.00-2.00 UDS Clayey Soil

2 2.00-3.00 SPT 7 Clayey Soil

3 3.00-4.00 UDS Clayey Soil

4 4.00-5.00 DS Clayey Soil

5 5.00-6.00 SPT 9 Clayey Soil

6 6.00-6.50 DS Clayey Soil

7 6.50-6.51 DS Stiff Clay with Pebbles

8 6.51-8.00 UDS Stiff Clay with Pebbles

9 8.00-9.00 SPT 14 Stiff Clay with Pebbles

10 | 9.00 - 10.50 DS Stiff Clay with Pebbles

11 | 10.50-12.00 | SPT 17 Stiff Clay with Pebbles

12 | 12.00 - 14.00 DS Stiff Clay with Pebbles

13 | 14.00-15.00 | SPT 33 Stiff Clay with Pebbles

14 | 15.00 - 16.50 DS Stiff Clay with Pebbles

15 | 16.50-18.00 | SPT 37 Stiff Clay with Pebbles

16 | 18.00-19.50 DS Stiff Clay with Pebbles

17 | 19.50 - 19.59 DS

18 | 19.59-21.00 | SPT 46 Coarse Sand with Gravels
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various

Railway Bridges,

DFCC project Between Vaitarna & Surat .

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No. P3

Bridge No. 401

Sheet No. 2 of 3

(BGL) R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):- 60 m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) Date: 20/5/08 to 23/5/08
Metikhadi W.T.: 0.50 m
g Sample & Insitu test | SPT | Casing/ | Thick | Log Description UCT | Silt | Triaxial o .
< N water ness + C S“ IS z E
15 value | Depth | (m) clay | kg/em® | 3 =| O 8
=) Depth (m) Type (m) % /6 =
19 | 21.00 - 22.50 DS Coarse Sand with Gravels
20 | 22.50-24.00 | SPT 48 Coarse Sand with Gravels
21 | 24.00-25.50 DS Coarse Sand with Gravels
22 | 25.50-26.00 DS Coarse Sand with Gravels
23 | 26.00-27.00 | SPT 52 Coarse Sand with Gravels
24 | 27.00 - 29.00 DS Fine Sand
25 | 29.00-30.00 | SPT 54 Stiff clay
26 | 30.00 - 31.50 DS Stiff Clay
27 | 31.50-33.00 | SPT 56 Stiff Clay
28 | 33.00 - 34.50 DS Stiff Clay
29 | 34.50-36.00 | SPT 63 Stiff Clay
30 | 36.00-38.00 DS Stiff Clay
31 | 38.00-38.10 DS Stiff Clay with Gravels
32 | 38.10-39.00 | SPT 64 Stiff Clay with Gravels
33 | 39.00 - 40.50 DS Stiff Clay with Gravels
34 | 40.50-42.00 | SPT 67 Stiff Clay with Gravels
35 | 42.00 - 44.00 DS Stiff Clay with Gravels
36 | 44.00-44.12 DS Coarse Sand with Gravels
37 | 44.12-45.00 | SPT 73 Coarse Sand with Gravels
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various
Railway Bridges,
DFCC project Between Vaitarna & Surat .

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No. P3

Bridge No. 401

Sheet No. 3 of 3

(BGL) R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):- 60 m

Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) Date: 20/5/08 to 23/5/08
Metikhadi W.T.: 0.50 m
g Sample & Insitu test | SPT | Casing/ | Thick | Log Description UCT | Silt | Triaxial o .
< N water ness + C S“ IS z E
15 value | Depth | (m) clay | kg/em® | 3 =| O 8
=) Depth (m) Type (m) % /6 =
38 | 45.00-48.00 SPT 78 Coarse Sand with Gravels

39 | 48.00-49.50 DS Coarse Sand with Gravels

40 | 49.50-51.00 SPT 81 Coarse Sand with Gravels

41 | 51.00-52.50 DS Coarse Sand with Gravels

42 | 52.50-54.00 SPT 85 Coarse Sand with Gravels

43 | 54.00 - 55.50 DS Coarse Sand with Gravels

44 | 55.50-57.00 | SPT 91 Coarse Sand with Gravels

45 | 57.00 - 58.00 Coarse Sand with Gravels

46 | 58.00-59.00 | CI Hard Rock
47 | 59.00 - 60.00 Hard Rock
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various

Railway Bridges,

DFCC project Between Vaitarna & Surat .

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No. P4

Bridge No. 401

Sheet No. 1 of 1

(BGL)R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-15m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) Date: 13/5/08 to 14/5/08
Metikhadi W.T.: 0.50m

g | Sample & Insitu test | SPT Casing/ | Thick | Log Description UCT | Silt | Triaxial o .
k= N water ness + C § NS ‘:: E
5 value | Depth | (m) clay | kg/cm? S| 2| O g
A Depth (m) Type (m) % /o =

0 | 00-3.00 DS Water

L 13.00-3.05

2 13.05-400 | UDS Silty Clay

3 14.00-450 | UDS Silty Clay

4 |1 450-459 DS Silty Clay

5 1459-5.00 SPT | 15 Fine Sand

6 |5.00-6.50 DS Fine Sand

7 16.50-8.00 SPT | 20 Fine Sand

8 |8.00-8.45 DS Fine Sand

9 |845-850 Stiff Clay

10 | 8.50-10.00 | UDS Stiff Clay

1T | 10.00-11.00 | SPT | 33 Stiff Clay

121 11.00-12.50 | DS Stiff Clay

13| 12.50-14.00 | SPT | 35 Stiff Clay

14 1 14.00-15.00
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various Railway

Bridges, B. H. No. A2
DFCC project Between Vaitarna & Surat . Bridge No. 401
Sheet No. 1 of 3
CLIENT: Stup Consultants Pvt. Ltd. (BGL)R.L.:-0.00m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-61m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) Date: 20/04/08 to 29/04/08
Metikhadi W.T.: 0.50 m
g Sample & Insitu test | SPT Casing | Thick | Log Description UCT | Silt | Triaxial S
k= N / water | ness + C § § Z E
53 value | Depth | (m) clay kg/em? / | 3 2o g
A Depth (m) Type (m) % o =
0 DS Stiff Clay
UDS Stiff Clay
1
21 2.00-3.00 SPT 9 Stiff Clay
3 13.00-4.00 UDS Stiff Clay
4 14.00-5.00 DS Stiff Clay
5 15.00-6.00 SPT 12 Stiff Clay
6 16.00-7.00 UDS Stiff Clay
7 17.00 - 8.00 DS Stiff Clay
8 | 8.00-9.00 SPT 15 Stiff Clay
9 19.00-10.50 DS Stiff Clay
10 | 10.50-12.00 | SPT 22 Stiff Clay
11 | 12.00-13.00 | UDS Stiff Clay with Pebbles
12 113.00-14.00 DS Stiff Clay with Pebbles
13 ] 14.00-15.00 SPT 32 Stiff Clay with Gravels
141 15.00-16.00 DS Stiff Clay with Gravels
15| 16.00-17.00 DS Stiff Clay with Gravels
16 | 17.00-18.00 SPT 35 Stiff Clay with Pebbles
17 | 18.00-19.00 | UDS Stiff Clay with Pebbles
18 Stiff Clay with Pebbles

19.00-20.00 DS
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various Railway
Bridges,
DFCC project Between Vaitarna & Surat .

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No. A2

Bridge No. 401

Sheet No. 2 of 3

(BGL)R.L.:-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-61m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch) Date: 20/04/08 to 29/04/08
Metikhadi W.T.: 0.50 m

g Sample & Insitu test | SPT Casing | Thick | Log Description UCT | Silt | Triaxial S
S N / water | ness + C § § Z E
53 value | Depth | (m) clay | kg/em? / | 3 2o g
=) Depth (m) Type (m) % 0 =

19| 20.00-21.00 SPT 42 Stiff Clay with Pebbles

20 | 21.00-22.00 DS Stiff Clay with Pebbles

21 | 22.00-22.10 DS Stiff Clay with Gravels

22 | 22.10-23.00 UDS Stiff Clay with Gravels

23 | 23.00-24.00 SPT 47 Stiff Clay with Gravels

24 | 24.00-25.50 DS Stiff Clay with Gravels

25 | 25.50-27.00 SPT 52 Stiff Clay with Gravels

26 | 27.00-28.50 DS Fine Sand

27 | 28.50-30.00 SPT 55 Fine Sand

28 | 30.00-31.00 DS Sand

29 | 31.00-31.12 DS Sand

30 | 31.12-32.00 DS Coarse Sand

31 | 32.00-33.00 SPT 58 Coarse Sand

32 | 33.00-34.50 DS Coarse Sand

33 | 34.50-35.00 SPT 64 Coarse Sand

34 | 35.00-37.50 DS Coarse Sand

35 | 37.50-37.55 DS Stiff Clay with Gravels

36 | 37.55-39.00 SPT 68 Stiff Clay with Gravels

37 | 39.00-40.00 DS Stiff Clay with Gravels
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various Railway
Bridges,

DFCC project Between Vaitarna & Surat .

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No. A2

Bridge No. 401

Sheet No. 3 of 3

(BGL)R.L.:-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-61m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 20/04/08 to 29/04/08

Metikhadi W.T.: 0.50 m

g Sample & Insitu test | SPT Casing | Thick | Log Description UCT | Silt | Triaxial S
<= N / water | ness + C ISI RS Z E
& value | Depth | (m) clay | kg/em® / 3|2 |0 |2
A Depth (m) Type (m) % 0 | X

38 | 40.00-41.00 DS Stiff Clay with Gravels

39 | 41.00-41.08 | DS Fine Sand

40 | 41.08-42.00 | SPT 76 Fine Sand

41 | 42.00-4350 | DS Fine Sand

42 | 43.50-4435 | DS Fine Sand

43 | 44.35-44.50 DS Stiff Clay with Gravels

44 | 4450-45.00 | SPT 79 Stiff Clay with Gravels

45 | 45.00-4650 | DS Stiff Clay with Gravels

46 | 46.50-48.00 | SPT 81 Stiff Clay with Gravels

47 | 48.00-48.20 Stiff Clay with Gravels

48 | 48.20-49.50 DS Coarse Sand with Gravels

49 | 49.50-51.00 SPT 87 Coarse Sand with Gravels

50 | 51.00-52.50 DS Coarse Sand with Gravels

51 52.50-54.00 SPT 920 Coarse Sand with Gravels

52 | 54.00-55.50 DS Coarse Sand with Gravels

53 | 55.50-57.00 SPT 93 Coarse Sand with Gravels

54 1 57.00-57.85 Coarse Sand with Gravels

54 | 57.85-58.50 Coarse Sand with Gravels

55 | 58.50-60.40 Hard rock

Il
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various |

DFCC project Between Vaitarna & Surat .

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No.P2

Bridge No. 401

Sheet No. 1 of 4

(BGL) R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) :-45.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch

Date: 06/04/08 to 07/04/08

Sachin W.T.: 0.00 m
Sample & Insitu test JSPT N|Casing/ |Thickn| Log Description UCT |Silt +HTriaxi
g value |water Jess clay [alC .
=] Depth |(m % kg/cm = X
2, Depth (m) Type P (m) 0 g S BS ~ A
2 ™ s El =R
0 0.00-0.5 Top Soil
0.5-1.0 DS Silty Clay
1
1.0-2.0 UDS Silty Clay
2 2.0-3.0 SPT
Silty Clay
3 3.0-4.0 UDS
Silty Clay
4 4.0-4.5 UDS Silty Clay
5 4.5-5.50 SPT 13 Fine Sand
6 55-7.0 DS Fine Sand
7 7.0-8.5 SPT 17 Fine Sand
8 8.5-10.0 DS Fine Sand
9 10.0-11.5 SPT 20 Fine Sand
10 |11.5-13.50 DS Fine Sand
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various §B. H. No. P2
DFCC project Between Vaitarna & Surat . Bridge No. 401
Sheet No. 2 of 4
CLIENT: Stup Consultants Pvt. Ltd. (BGL)R. L. :-0.00m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-45.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketchlDate: 06/04/08 to 07/04/08
Sachin W.T.: 0.00 m
Sample & Insitu test JSPT N|Casing/ |Thickn| Log Description UCT |Silt +HTriaxi

g value |water Jess clay [alC .

= 0 = X

<= | Depth (m) Type Depth  |(m) % [kglem| o | 9 a

] (m) o lal2l 2] e
11 [13.5-14.00 SPT 22 Stiff Clay
12 [14.00-15.00 | UDS Stiff Clay
13 |15.00-16.00 | DS Stiff Clay
14 |16.00-17.00 [ SPT 27 Stiff Clay
15 |17.00-18.00 [ UDS Stiff Clay
16 |18.00-19.00 | DS Stiff Clay

19.00-19.50 | DS Stiff Clay

17 119.00-20.00 [ SPT 32 Fine Sand with
18 [20.00-21.00 [ DS Fine Sand with
19 ]21.00-22.00 DS Fine Sand with
20 [22.00-23.00 | SPT 37 Fine Sand with
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various §B. H. No. P2

DFCC project Between Vaitarna & Surat . Bridge No. 401
Sheet No. 3 of 4
CLIENT: Stup Consultants Pvt. Ltd. (BGL)R. L. :-0.00m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-45.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketchlDate: 06/04/08 to 07/04/08
Sachin W.T.: 2.00 m
Sample & Insitu test JSPT N|Casing/ |Thickn| Log Description UCT |Silt +HTriaxi
g value |water Jess clay [alC .
£ [ Depth(m) | Type Depth |(m) % fkegem| .| .| = °
A NEHERE
a (m) 0 | 2] 2 = &
21 |23.00 - 24.50 DS Fine sand with gravels

22 |24.50-26.00 | SPT 40 Fine sand with gravels

23 [26.00-27.50 [ DS Fine sand with gravels

24 127.50-29.00 | SPT 47 - Coarse Sand
25 ]29.00-30.00 | DS Coarse Sand
26 (30.00-31.00 DS Coarse Sand
27 |31.00-32.00 | SPT 58 Coarse Sand
28 132.00-33.00 DS Coarse Sand
29 133.00-33.10 | SPT 62 Coarse Sand
30 133.10-34.00 DS Coarse Sand
31 (34.00-35.50 DS Coarse Sand
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various §B. H. No. P2

DFCC project Between Vaitarna & Surat . Bridge No. 401
Sheet No. 4 of 4
CLIENT: Stup Consultants Pvt. Ltd. (BGL)R. L. :- 0.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-45.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketch|Date: 06/04/08 to 07/04/08
Metikhadi W.T.: 0.50 m
Sample & Insitu test JSPT N|Casing/ |Thickn| Log Description UCT |Silt +HTriaxi
g value |water |ess clay falC R
= o = X
= | Depth (m) Type Depth  J(m) % kg/em| o ° ~ A
2 () M EIEEEE
32 |35.50-37.00 [ SPT 69 Fine Sand
33 |37.00-38.50 | DS Fine Sand
34 138.50-40.60 [ SPT 73 Fine Sand
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various §B. H. No. P3
DFCC project Between Vaitarna & Surat . Bridge No. 401
Sheet No. 1 of 5
CLIENT: Stup Consultants Pvt. Ltd. (BGL)R. L. :-0.00m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):- 60 m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketchiDate: 20/5/08 to 23/5/08
Metikhadi W.T.: 0.50 m
Sample & Insitu test JSPT N|Casing/ |Thickn| Log Description UCT |Silt +HTriaxi

g value |water |ess clay falC R

= 0 kg/cm = X

= | Depth (m) Type Depth  J(m) Yo g S B ~ a

2 (m) Bl
0 00 -1.00 DS Clayey Soil
1 1.00 - 2.00 UDS Clayey Soil
2 2.00 - 3.00 SPT 7 Clayey Soil
3 3.00 - 4.00 UDS Clayey Soil
4 4.00 - 5.00 DS Clayey Soil
5 5.00 - 6.00 SPT 9 Clayey Soil
6 6.00 - 6.50 DS Clayey Soil
7 6.50 - 6.51 DS Stiff Clay with
8 6.51 - 8.00 UDS Stiff Clay with
9 8.00 - 9.00 SPT 14 Stiff Clay with
10 (9.00-10.50 DS Stiff Clay with
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various §B. H. No. P3

DFCC project Between Vaitarna & Surat . Bridge No. 401
Sheet No. 2 of 5
CLIENT: Stup Consultants Pvt. Ltd. (BGL)R. L. :-0.00m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):- 60.0 m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketchiDate: 20/5/08 to 23/5/08
Metikhadi W.T.: 0.50 m
Sample & Insitu test JSPT N|Casing/ |Thickn| Log Description UCT |Silt +HTriaxi
g value |water Jess clay [alC .
£ [ Depth T Depth |(m) %  |ke/em = 2
) epth (m) ype N S N3 & 9
a (m) /o || = = &

11 |10.50-12.00 [ SPT 17

1 Stiff Clay with

12 |12.00-14.00 | DS

13 |[14.00-15.00 [ SPT 33

tiff Clay with

14 |[15.00-16.50 DS Stiff Clay with

15 |[16.50-18.00 [ SPT 37 {Stiff Clay with

16 |18.00-19.50 | DS

4 Stiff Clay with

17 19.50-19.59 | DS

18 119.59-21.00 | SPT 46 oarse Sand with

19 |[21.00-22.50 DS

20 122.50-24.00 SPT 48 oarse Sand with

21 [24.00 -25.50 DS oarse Sand with
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various §B. H. No. P3

DFCC project Between Vaitarna & Surat . Bridge No. 401
Sheet No. 3 of 5
CLIENT: Stup Consultants Pvt. Ltd. (BGL)R. L. :-0.00m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):- 60.0 m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketchiDate: 20/5/08 to 23/5/08
Metikhadi W.T.: 0.50 m
Sample & Insitu test JSPT N|Casing/ |Thickn| Log Description UCT |Silt +HTriaxi
g value |water Jess clay [alC .
=] Denth T Depth  |(m) % kg/cm = X
= epth (m) ype A N IS ~ 9
= (m) oldlE]l B ] =

22 125.50-26.00 DS oarse Sand with

23 [26.00-27.00 | SPT 52 oarse Sand with

24 |27.00-29.00 [ DS Fine Sand

25 [29.00-30.00 | SPT | 54 Stiff clay

26 |30.00-31.50 | DS Stiff Clay

27 |31.50-33.00 | SPT | 56 Stiff Clay

28 [33.00-34.50 | DS Stiff Clay

29 [34.50-36.00 | SPT | 63 Stiff Clay

30 |36.00-38.00 [ DS Stiff Clay

31 [38.00-38.10| DS A Stiff Clay with
32 [38.10-39.00 | SPT | 64 {Stiff Clay with
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various |
DFCC project Between Vaitarna & Surat .

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No. P3

Bridge No. 401

Sheet No. 4 of 5

(BGL) R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) :- 60.0 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch

Date: 20/5/08 to 23/5/08

Metikhadi W.T.: 0.50m
Sample & Insitu test JSPT N|Casing/ |Thickn| Log Description UCT |Silt +HTriaxi
g value |water Jess clay [alC .
S M e Depth |(m) %  |kg/em = X
2 pth (m) Type P ° g Xl [ a
a (w) o ldl21 2 |8
33 [39.00-40.50 | DS 4 Stiff Clay with
34 (40.50-42.00 [ SPT 67 tiff Clay with
35 [42.00-44.00 | DS {Stiff Clay with
36 [44.00 -44.12 DS oarse Sand with
37 44.12-45.00 | SPT 73 oarse Sand with
38 [45.00-48.00 [ SPT 78 oarse Sand with Gravels
39 [48.00 -49.50 DS oarse Sand with Gravels
40 [49.50-51.00 | SPT 81 oarse Sand with Gravels
41 |51.00 -52.50 DS oarse Sand with Gravels
42 [52.50- 54.00| SPT 85 oarse Sand with Gravels
43 154.00 - 55.50 DS oarse Sand with Gravels
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various §B. H. No. P3

DFCC project Between Vaitarna & Surat . Bridge No. 401
Sheet No. 5 of 5
CLIENT: Stup Consultants Pvt. Ltd. (BGL)R. L. :- 0.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):- 60.0 m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketchiDate: 20/5/08 to 23/5/08
Metikhadi W.T.: 0.50 m
Sample & Insitu test JSPT N|Casing/ |Thickn| Log Description UCT |Silt +HTriaxi
g value |water Jess clay [alC .
£ [ Depth T Depth |(m) %  |ke/em = 2
) epth (m) ype N S N3 4 9
= (m) oldlE]l B ] =

44 [55.50-57.00 | SPT 91 oarse Sand with Gravels

45 |57.00 - 58.00 oarse Sand with Gravels

46 |58.00-59.00| C1 | Hard Rock

47 159.00 - 60.00 Hard Rock
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various §B. H. No. P4
DFCC project Between Vaitarna & Surat. Bridge No. 401
Sheet No. 1 of 2
CLIENT: Stup Consultants Pvt. Ltd. (BGL)R. L. :-0.00m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-15m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketchiDate: 13/5/08 to 14/5/08
Metikhadi W.T.: 0.50 m
Sample & Insitu test JSPT N|Casing/ |Thickn| Log Description UCT |Silt +HTriaxi

g value |water |ess clay falC R

= 0 kg/cm = X

= | Depth (m) Type Depth  |(m) Yo g S B o a

2 (m) o lal2l 2] e
0 00 - 3.00 DS Water
1 3.00 - 3.05
2 3.05-4.00 UDS Silty Clay
3 4.00 - 4.50 UDS Silty Clay
4 4.50-4.59 DS Silty Clay
5 4.59-5.00 SPT 15 Fine Sand
6 5.00 - 6.50 DS Fine Sand
7 6.50 - 8.00 SPT 20 Fine Sand
8 8.00 -8.45 DS Fine Sand
9 8.45-8.50 Stiff Clay
10 |[8.50-10.00 UDS Stiff Clay
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various |

DFCC project Between Vaitarna & Surat .

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No. P4

Bridge No. 401

Sheet No. 2 of 2

(BGL) R. L. :-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-15.0m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch

Date: 13/5/08 to 14/5/08

Metikhadi W.T.: 0.50 m
Sample & Insitu test JSPT N|Casing/ |Thickn| Log Description UCT |Silt +HTriaxi
g value |water |ess clay falC R
= Depth %  |kg/em = S
2, | Depth (m) Type epth  J(m) 0 g S B o a
3 (m) R =1 B0 = -
11 [10.00-11.00 [ SPT 33 Stiff Clay
12 |[11.00-12.50 DS Stiff Clay
13 |12.50-14.00 | SPT 35 Stiff Clay
14 114.00 - 15.00
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various §B. H. No. A2
DFCC project Between Vaitarna & Surat . Bridge No. 401
Sheet No. 1 of 5
CLIENT: Stup Consultants Pvt. Ltd. (BGL)R. L. :-0.00m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-61lm
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketchlDate: 20/04/08 to 29/04/08
Metikhadi W.T.: 0.50 m
Sample & Insitu test JSPT N|Casing/ |Thickn| Log Description UCT |Silt +HTriaxi

g value |water |ess clay falC R

= 0 kg/cm = X

= | Depth (m) Type Depth  |(m) Yo g S B o a

2 (m) o lal2l 2] e
0 00 - 1.00 DS Stiff Clay
1 1.00 - 2.00 UDS Stiff Clay
2 2.00 - 3.00 SPT 9 Stiff Clay
3 3.00 - 4.00 UDS Stiff Clay
4 4.00 - 5.00 DS Stiff Clay
5 5.00 - 6.00 SPT 12 Stiff Clay
6 6.00 - 7.00 UDS Stiff Clay
7 7.00 - 8.00 DS Stiff Clay
8 8.00 - 9.00 SPT 15 Stiff Clay
9 9.00 - 10.50 DS Stiff Clay
10 (10.50-12.00 [ SPT 22 Stiff Clay
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various §B. H. No. A2

DFCC project Between Vaitarna & Surat . Bridge No. 401
Sheet No. 2 of 5
CLIENT: Stup Consultants Pvt. Ltd. (BGL)R. L. :-0.00m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-61.0m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketchlDate: 20/04/08 to 29/04/08
Metikhadi W.T.: 0.50 m
Sample & Insitu test JSPT N|Casing/ |Thickn| Log Description UCT |Silt +HTriaxi
g value |water Jess clay [alC .
£ [ Depth T Depth |(m) %  |ke/em = 2
= epth (m) ype A N BSS ) 8
= (m) oldlE]l B ] =

11 |12.00-13.00 [ UDS

1 Stiff Clay with

12 |13.00-14.00 | DS

13 |[14.00-15.00 [ SPT 32

tiff Clay with

14 |[15.00-16.00 DS Stiff Clay with

15 |16.00-17.00 | DS Stiff Clay with

16 [17.00-18.00 | SPT 35

4 Stiff Clay with

17 |18.00-19.00 [ UDS

18 |19.00-20.00 | DS Stiff Clay with

19 [20.00-21.00 [ SPT 42

tiff Clay with

{Stiff Clay with

20 |21.00 -22.00 DS

21 [22.00-22.10 DS

{ Stiff Clay with
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various §B. H. No. A2

DFCC project Between Vaitarna & Surat . Bridge No. 401
Sheet No. 3 of 5
CLIENT: Stup Consultants Pvt. Ltd. (BGL)R. L. :-0.00m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-61.0m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketchlDate: 20/04/08 to 29/04/08
Metikhadi W.T.: 0.50 m
Sample & Insitu test JSPT N|Casing/ |Thickn| Log Description UCT |Silt +HTriaxi
g value |water Jess clay [alC .
=] Denth T Depth  |(m) % kg/cm = X
= epth (m) ype X 2l = ~ 2
= (m) oldlE]l B ] =

22 [22.10-23.00 | UDS A Stiff Clay with

23 |23.00-24.00 | SPT 47

24 [24.00-2550| DS {Stiff Clay with

25 |[25.50-27.00 [ SPT 52

tiff Clay with

26 |27.00-2850| DS |Fine Sand

27 |28.50-30.00 | SPT 55 Fine Sand
28 [30.00-31.00| DS Sand

29 [31.00-31.12 ] DS Sand

30 [31.12-32.00 DS Coarse Sand
31 [32.00-33.00 | SPT 58 Coarse Sand
32 [33.00-34.50 ] DS Coarse Sand
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various §B. H. No. A2

DFCC project Between Vaitarna & Surat . Bridge No. 401
Sheet No. 4 of 5
CLIENT: Stup Consultants Pvt. Ltd. (BGL)R. L. :- 0.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-61.0m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketchlDate: 20/04/08 to 29/04/08
Metikhadi W.T.: 0.50 m
Sample & Insitu test JSPT N|Casing/ |Thickn| Log Description UCT |Silt +HTriaxi
g value |water Jess clay [alC .
£ [ Depth(m) | Type Depth |(m) % |fkegem| .| .| = °
[ SNEEHEE
a (m) AN I=H > = &
33 |34.50 -35.00 SPT 64 Coarse Sand
34 135.00-37.50 | DS Coarse Sand

35 [37.50-37.55| DS A Stiff Clay with

36 |[37.55-39.00 ([ SPT 68 Stiff Clay with

37 139.00-40.00 | DS { Stiff Clay with

38 [40.00-41.00 | DS

1 Stiff Clay with

39 [41.00-41.08 | DS | Fine Sand

40 141.08-42.00 | SPT 76 Fine Sand
41 |42.00 -43.50 DS Fine Sand
42 |43.50- 44.35| DS Fine Sand

43 |44.35-4450| DS

S % Stiff Clay with Gravels
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SWAYIN & ASSOCIATES

PROJECT:- Geotechnical Investigation for construction of various §B. H. No. A2

DFCC project Between Vaitarna & Surat . Bridge No. 401
Sheet No. 5 of 5
CLIENT: Stup Consultants Pvt. Ltd. (BGL)R. L. :- 0.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-61.0m
Casing diameter (mm) : i) 100mm and ii) 76mm Location:- (As per sketchlDate: 20/04/08 to 29/04/08
Metikhadi W.T.: 0.50 m
Sample & Insitu test JSPT N|Casing/ |Thickn| Log Description UCT |Silt +HTriaxi
g value |water Jess clay [alC .
£ [ Depthm) [ Type Depth |(m) % |kgem| | o | S =
A SNEEHEE
a (m) 0 | 2] 2 = &
44 |44.50-45.00 | SPT 79 A Stiff Clay with Gravels

45 145.00-46.50 | DS tiff Clay with Gravels

{Stiff Clay with Gravels

46 |46.50-48.00 | SPT 81

47 |48.00 - 48.20 IStiff Clay with Gravels

48 48.20 -49.50 DS oarse Sand with

49 149.50-51.00 | SPT 87

50 |[51.00-52.50 DS oarse Sand with

51 [52.50-54.00 | SPT 90 oarse Sand with

52  154.00 - 55.50 DS oarse Sand with

53 155.50-57.00 | SPT 93 oarse Sand with

54 |57.00 - 57.85 oarse Sand with

54 157.85-58.50 oarse Sand with

55 |[58.50 -60.40 Hard rock
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GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 405
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KHARIYA (BRIDGE NO. 405)

Khariya Bridge no. 405 is an ideal topographical situation for a
proposed structure . Banks on both sides are quite raised and form firm
approach on both sides .

1. EXPLORATION CHARACTERISTICS :
1.1. UNDISTURBED AND DISTURBED SOIL SAMPLES :

Only one bore hole has been planned for this site . In all total 7 nos.
undisturbed and 15 nos. disturbed soil samples excluding S.P.T. samples have
been collected from 1 nos. bore holes .Ground water samples have been
collected . The details are presented in Table no. 1.1.

TABLE NO. 1.1
DETAILS OF BORE HOLES AND SOIL/WATER SAMPLES

Sr. Bore hole | Depth Ground UDS S.P.T. D.S.
No. no. Below G.L Water Level S1 S2(DS) S3
1. 1 30.00 m 2.00 m 7 12 15

1.2. STANDARD PENETRATION TESTS : (IS 2131-1981)

A comparative study of “N” values (i.e. no. of blows /30 cm) penetration using
Terzaghi’s split spoon sampler, are presented in Table no. 1.2.

TABLE 1.2
STANDARD PENETRATION TEST RESULTS

B.H. Sr. Depth of test “N” Value Remarks
No. No. m blows/30 cms
1. 1 1.00 --- 1.45 03-05-06 11 Brownish Stiff
2 3.05 --- 3.60 10-12-12 24 Brownish Stiff
3 5.45---5.90 12-14-15 29 Clayey Silts
4 6.00 --- 6.60 15-16-17-19 33 Clayey Silts
5 8.00 --- 8.60 18-19-20-22 39 Clayey Sands
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B.H. Sr. Depth of test “N” Value Remarks

No. No. m blows/30 cms
1. 6 9.00 --- 9.60 21-22-23-23 45 Very Dense Sands

7 12.00 --- 12.60 18-20-21-23 41 Brownish Clay

8 15.00 --- 15.30 24-28 -20(0 cm) R Refusal

9 21.00 --- 21.30 25-26 —19(0 cm) R Refusal

10  24.00 --- 24.15 26--12 (0 cm) R Refusal

11 27.00 --- 27.60 30-32-33-36 65 Hard Cementious
12 30.00 --- 30.30 26-30-17 (0 cm) R Refusal

1.3. SOIL PROFILE:

The soil profile is presented in Annexure - I Fig. No. 1.1 and the details are
specified as below.

I) RESIDUAL CLAYEY SILTS: (0.00 m to 30.00 m)

The overburden essentially is Brownish soft to stiff consistency Clayey
Silts . Silts of low plasticity have rather more frictional component . In the
lower reach increased sand component has been observed . S.P.T. values
varying between 11 to 45 have been observed in the range of 1.0 m to 12.00
m depth .

2.0. LABORATORY TESTS:

The laboratory tests conducted on undisturbed soil samples and rock samples
recovered from bore holes are given in Table No. 1.3.
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TABLE NO. 1.3
DETAILS OF LABORATORY TESTS CONDUCTED ON SOIL AND
WATER SAMPLES

.No Description Table Nos. | Nos. | Remarks
1. | Bulk Density & N.M.C. 1.4 5
2. | Grain Size Analysis 1.5 5
3. | Specific Gravity, Limit States. 1.6 5
4. Triaxial Shear Test (UU) 1.7 6
5. | Direct Shear Test 1.8 2
6. | Consolidation Test 1.9 3
7. | Chemical test on soil sample 1.10 1
8. | Chemical test on water sample 1.11 1

The laboratory tests results have been presented in following pages .

LABORATORY TESTS
ON
UNDISTURBED SOIL SAMPLES
BULK DENSITY AND N.M.C.
TABLE NO. 14

Sr. | Bore hole Depth, m Type of Bulk N.M.C.

No. No. Sample | Density %
gm/cc
1. 1 1.45-1.90 UDS1 1.78 20.08
2. 1 2.60 —3.05 UDS2 1.92 19.87
3. 1 4.00 — 4.45 UDS3 1.89 21.20
4. 1 5.00-5.45 UDS4 187 20.50
5. 1 18.00 — 18.45 UDS6 1.96 19.74

259



LABORATORY TESTS

ON
UNDISTURBED SOIL SAMPLES
TABLE NO. 1.5
PARTICLE SIZE DISTRIBUTION
Sr. Bore Depth, m Type of | Gravel | Sand | (Silt + Clay)
No. | hole No. Sample % 9o
1. 1 1.45-1.90 UDS1 2.90 8.40 88.70
2. 1 2.60-3.05 UDS2 440 | 21.90 73.70
3. 1 4.00 — 4.45 UDS3 6.40 17.80 75.80
4. 1 5.00-5.45 UDS4 2.00 | 21.30 76.70
5. 1 18.00 - 18.45 | UDS6 8.90 | 28.70 62.40
LIMIT STATES
TABLE NO. 1.6
Sr. Bore Depth, m Type of | Specific | Liquid | Plastic | Plasticity
No. | hole Sample | Gravity Limit Limit Index
No.
1. 1 1.45-1.90 UDS1 2.66 53.60 25.30 28.30
2. 1 2.60 -3.05 UDS2 2.70 51.50 24.00 27.50
3. 1 4.00 — 4.45 UDS3 2.72 48.50 23.60 24.90
4. 1 5.00-5.45 UDS4 2.64 50.00 24.00 26.00
5. 1 18.00 - 18.45 | UDS6 2.69 44.60 23.60 21.00
TABLE NO. 1.7
UNCONSOLIDATED UNDRAINED TRIAXIAL SHEAR TEST
Sr. | Bore hole Depth, m Type of | Cohesion Angle of
No. No. Sample | Kg/em® | Friction “¢*’
1. 1 1.45-1.90 UDS1 0.285 18.40
2. 1 2.60 —3.05 UDS2 0.341 25.30
3. 1 4.00 — 4.45 UDS3 0.467 27.60
4. 1 5.00-5.45 UDS4 0.410 28.80
5. 1 8.60—9.00 UDS5 0.336 31.20
6. 1 18.00 — 18.45 UDS6 0.521 32.10
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LABORATORY TESTS
ON
UNDISTURBED SOIL SAMPLES
TABLE NO. 1.8

UNCONSOLIDATED UNDRAINED DIRECT SHEAR TEST

Sr. | Bore hole Depth, m Type of Cohesion Angle of
No. No. Sample Kg/em® | Friction “¢%’
1. 1 5.00-5.45 UDS4 0.386 29.10
2. 1 18.00 — 18.45 UDS5 0.452 32.90
TABLE NO. 1.9
CONSOLIDATION TEST
Sr. Bore hole Depth, m Type of Void Ratio Compression
No. No. Sample “e” Index “C.*
1. 1 4.00 -4.45 UDS3 1.2312 0.213
2. 1 5.00 -5.45 UDS4 1.1756 0.131
1 18.00 — 18.45 UDS5 1.0452 0.106

TABLE NO. 1.10
CHEMICAL ANALYSIS OF SOILS

Sr. | Bore hole Depth, pH | Sulphate | Chloride
No. No. m % %
1. 1 5.00 8.50 | 0.040 0.089

TABLE NO. 1.11
CHEMICAL ANALYSIS
OF
WATER SAMPLE

Sr. No. | Bore hole | Depth, pH Sulphate | Chloride
No. m ppm ppm

1. 1 7.00 8.30 101 187
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 1

Bridge No. 405

Sheet No. 1 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-30.30 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 3/6/08 to 5/6/08

Kharia Tank W.T.: 2.00 m
Sample & Insitu test |SPT NJCasing/|Thickn] Log Description UCT |Silt +]Triaxi
= value |water |ess clay [alC R .
‘g Depth (m) Type Depth  |(m) % kg/cm s | s z E
2 (m) elalel e ] e
0 [0.00--1.00 pst |y | | |- Brownish soft to stiff consistency
----- Clayey Silts .

1 [1.00-145 | sPT1 | 11 | | |-

1.45--1.90 upst| | | |-

1.90--260 | | | | |-
2 | GwL| |-

@ _____

2.60--3.05 UDS2 200m| |-
3_ _____

3.05--3.60 SPT2 | 24 | |  |-—-- Very stiff consistency Clayey Silts

360400 (| | |-
4 [4.00--4.45 ups3 | | | |-

4.45--5.00 ps | | | |-
5 [5.00--5.45 ups4| | | |-

5.45--5.90 SPT3 2 0 | |- Hard Consistency Clayey Silts.
6_ _____

6.00-6.60 SPT4 ( 33 | | |- Hard Consistency Clayey Silts .

6.60--700 | (| | |-
7 _[7.00-7.45 upss | | | |-

7.45-8.00 ps | | | |-
8 [8.00--8.60 SPTS | 39 | | |- Fine Grained Clayey Sands.

8.60--9.00 ubpse| | | |-
9_ _____

9.00-9.60 SPT6 | 45 | |  |-—--- Dense coarse grained Sands .

9.60-1200 | | | | |-
o 1 | |-
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 1

Bridge No. 405

Sheet No. 2 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-30.30 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 3/6/08 to 5/6/08

Kharia Tank W.T.: 2.00 m

Sample & Insitu test |SPT NJ|Casing/|Thickn] Log Description UCT |Silt +]Triaxi
=) value Jwater |ess clay [alC R .
‘g Depth (m) Type Depth  |(m) % kg/cm s ] s z E
2 (m) =

9.60-1200 | | | | |- Dense coarse grained Sands.
L e I I I R
I N IR N I I

12.00-12.60 SPT7 41 | |- Brownish Silty Sandy hard consistency

12.60-15.00 | | | | |- Clays .
E e I e I R e
4 T
15 115.00-15.30 SPT8 R | |- Very hard consistency Clayey Silts .

15.30-1800 | | | | |-
e T
L e e I R
18 |18.00-18.45 ( UDS7 ( | | |- Brownish Sandy Clayey  Silts .

18.45-2100 ( | | |- coarse pebbles gravel presence .
EE e I e I I R
200 0 | | T
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 1

Bridge No. 405

Sheet No. 3 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-30.30 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 3/6/08 to 5/6/08

Kharia Tank W.T.: 2.00 m
Sample & Insitu test |SPT NJ|Casing/|Thickn] Log Description UCT |Silt +]Triaxi

=) value Jwater |ess clay [alC R .
‘g Depth (m) Type Depth  |(m) % kg/cm s ] s z E
2 (m) =

18.4s5-2100 | | | | |- Brownish Sandy Clayey  Silts .

----- coarse pebbles gravel presence .

21 |21.00-21.30 SPT9 R | | |- Very hard Gravel pebbles coarse sands

21.30-2400 | | | | |- observed.
22 T
230 1 0 | | |
24 [24.00-24.15 | SPTIO| R | | = [-—-- Hard Gravel Sandy Clays.

24152700 (| | |-
A I e N
i I e e N
27, T

27.00-27.60 | SPT11| 65 | |  |----- Hard cementious congalomerate pieces .

27.60-3000 ( | | | |-
il I N I I I
2 I N I e I
30 |30.00-30.30 [ SPTI12( R | |  [|--—-- Hard cementious congalomerate pieces .

303- ({1 | |-

Bore hole terminated at 30.30 m
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GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 411
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SAGARA (BRIDGE NO. 411)

River stretch at location is fairly at right angle to the Railway
alignment . The key plan of site is attached .

1. EXPLORATION CHARACTERISTICS :
1.1. UNDISTURBED AND DISTURBED SOIL SAMPLES :

Only one bore hole has been planned for this site. In all total 4 nos.
undisturbed and 11 nos. disturbed soil samples excluding S.P.T. samples have
been collected from 1 no. bore hole. Ground water sample has been collected .
The details are presented in Table no. 1.1.

TABLE NO. 1.1
DETAILS OF BORE HOLES AND SOIL SAMPLES

Sr. | Bore hole | Depth Ground UDS S.P.T. D.S.
No. no. Below G.L Water Level S1 S2(DS) S3
1. 1 30.45 240m 4 9 11

1.2 STANDARD PENETRATION TESTS : (IS 2131-1981)

A comparative study of “N” values (i.e. no. of blows /30 cm) penetration using
Terzaghi’s split spoon sampler, are presented in Table no. 1.2.

TABLE 1.2
STANDARD PENETRATION TEST RESULTS

B.H. Sr. Depth of test “N” Value Remarks
No. No. m blows/30 cms
1. 1 3.00 --- 3.60 11-13-14-16 27 Clayey Silts
2 6.00 --- 6.60 15-16-17-18 33 Clayey Silts
3 9.00 --- 9.60 17-18-19-20 37 Clayey Sands
4 12.00 --- 12.60 19-20-22-24 42 Clayey Sands
5 18.00 --- 18.45 21-22-23 45 Clayey Sands
Continued ......
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B.H. Sr. Depth of test “N” Value Remarks

No. No. m blows/30 cms
1. 6 21.00 --- 21.45 24-24-25 49 Dense Sands
7 24.00 --- 24 .45 24-25-26 51 Clayey Sands
8 27.00 --- 27.60 23-25-25-27 50 Clayey Sands
9 30.00 --- 30.45 31-46-52 R Refusal
1.3. SOIL PROFILE:

The soil profile is presented in Annexure - I Fig. No. 1.1 and the details
are specified as below.

I) RESIDUAL CLAYEY SILTS: (0.00 m to 30.45 m)

The initial overburden essentially is Brownish soft consistency clayey
silts . The coloured of the soil is Brownish firm silty clay mixed with sand .
Soils are of medium , stiff very stiff and hard consistency . Beyond 10 m
thickness of the overburden fine grained to coarse grained sands including
conglomerate have been observed .

S.P.T. values in 12.0 m depth range vary between 27 to 37. Beyond
12.00 m depth of the stratum consistent “refusal” S.P.T. have been observed.
2.0. LABORATORY TESTS:

The laboratory tests conducted on undisturbed soil samples recovered

from bore holes are given in Table No. 1.3. The tests as specified in schedule
only have been conducted .
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TABLE NO.1.3

DETAILS OF LABORATORY TESTS CONDUCTED ON SOIL AND
WATER SAMPLES

S.No Description Table Nos. | Nos. | Remarks
1. | Bulk Density & N.M.C. 1.4 4
2. | Grain Size Analysis 1.5 4
3. | Specific Gravity, Limit States 1.6 4
4. | Triaxial Shear Test (UU) 1.7 4
5. | Direct Shear Test 1.8 1
6. | Consolidation Test 1.9 2
7. | Chemical test on soil sample 1.10 1
8. | Chemical test on water sample 1.11 1

The laboratory tests results have been presented in following pages .

ON

LABORATORY TESTS

UNDISTURBED SOIL SAMPLES
BULK DENSITY AND N.M.C.
TABLE NO. 1.4

Sr. | Bore hole Depth, m Type of Bulk N.M.C.
No. No. Sample | Density %
gm/cc
1. 1 1.50 - 1.95 UDSI1 1.85 20.50
2. 1 3.60 —4.05 UDS2 1.91 21.30
3. 1 6.60 — 7.05 UDS3 1.95 22.18
4. 1 15.00 — 15.40 UDS4 2.06 19.40
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LABORATORY TESTS
ON
UNDISTURBED SOIL SAMPLES
TABLE NO. 1.5
PARTICLE SIZE DISTRIBUTION

Sr. | Bore hole Depth, m Type of | Gravel | Sand Silt Clay
No. No. Sample Y% % Yo %
1. 1 1.50 - 1.95 UDS1 0.00 9.30 90.70
2. 1 3.60 —4.05 UDS2 1.60 | 16.40 82.00
3. 1 6.60 — 7.05 UDS3 5.60 | 18.20 76.20
4. 1 15.00 - 15.40 | UDS4 7.30 | 21.20 71.50

LIMIT STATES
TABLE NO. 1.6

Sr. | Bore hole Depth, m Type of | Specific | Liquid | Plastic | Plasticity

No. No. Sample | Gravity | Limit | Limit Index
1. 1 1.50 - 1.95 UDS1 2.65 58.80 | 27.00 31.80
2. 1 3.60 — 4.05 UDS2 2.70 52.40 | 25.00 27.40
3. 1 6.60 — 7.05 UDS3 2.72 49.20 | 24.86 24.34
4. 1 15.00 - 15.40 | UDS4 2.62 47.60 | 23.00 24.60

TABLE NO. 1.7
UNCONSOLIDATED UNDRAINED TRIAXIAL SHEAR TEST

Sr. | Bore hole Depth, m Type of | Cohesion Angle of
No. No. Sample Kg/cm? Friction “¢°”
1. 1 1.50 - 1.95 UDSI1 0.320 23.50
2. 1 3.60 —4.05 UDS2 0.426 27.50
3. 1 6.60 — 7.05 UDS3 0.510 31.40
4. 1 15.00 - 15.40 | UDS4 0.608 32.90
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LABORATORY TESTS
ON
UNDISTURBED SOIL SAMPLES

TABLE NO. 1.8
UNCONSOLIDATED UNDRAINED DIRECT SHEAR TEST
Sr. | Borehole | Depth, m Type of Cohesion Angle of
No. No. Sample Kg/cm’ Friction “¢™
1. 1 6.60 — 7.05 UDS3 0.610 32.70
TABLE NO. 1.9
CONSOLIDATION TEST
Sr. | Bore hole Depth, m Type of | Void Ratio | Compression
No. No. Sample “e” Index “C.*“
1. 1 6.60 — 7.05 UDS3 0.6152 32.40
2. 1 15.00 - 15.40 UDS4 0.6596 34.10
TABLE NO. 1.10
CHEMICAL ANALYSIS OF SOILS
Sr. | Bore hole Depth, pH Sulphate | Chloride
No. No. m % %
1. 1 6.60 8.80 0.026 0.092
TABLE NO. 1.11
CHEMICAL ANALYSIS
OF
WATER SAMPLE
Sr. No. | Bore hole | Depth, m pH Sulphate | Chloride
No. ppm ppm
1. 1 3.00 8.67 81 115
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 1

Bridge No. 411

Sheet No. 1 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-30.45m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 5/6/08 to 8/6/08

Maruli W.T.: 2.40 m
Sample & Insitu test |SPT NJCasing/|Thickn] Log Description UCT |Silt +]Triaxi
= value |water |ess clay [alC R .
‘g Depth (m) Type Depth  |(m) % kg/cm s | s z E
g (m) elal2l e ] e
0 (0.00-1.50 pst |y | | |- Brownish soft consistency clayey silts .
1_ _____
1.50-1.95 upst| | | |-
195300 | | | | |-
2 | GwL| |-
@ _____
240m| |-
3_ _____
3.00-3.60 SpT1 | 27 | | |-
3.60-4.05 ubps2 | | |- Fine grained very stiff clayey silts .
4_ _____
405600 | | | | |-
5_ _____
6_ _____
6.00-6.60 SPT2 | 33 | | = |----- Hard consistency clayey silts .
6.60-7.05 ups3|{ (1 |-
7_ _____
7.05%00 | | | | |-
8_ _____
9_ _____
9.00-9.60 SPT3 | 37 | | |- Fine grained clayey sands.
9.60-1200 | | | | |-
o 1 | |-
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 1

Bridge No. 411

Sheet No. 2 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-30.45m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 5/6/08 to 8/6/08

Maruli W.T.: 2.40 m
Sample & Insitu test |SPT NJ|Casing/|Thickn] Log Description UCT |Silt +]Triaxi

=) value Jwater |ess clay [alC R .
‘g Depth (m) Type Depth  |(m) % kglem| o ° z E
g (m) =

9.60-1200 | | | | |- Brownish silty clay.
L I I R I R
L e U T A I R

12.00-12.60 SPT4 | 42 | |  |--—-- Very hard and dense clayey sands .

12.60-1500 | | | | |-
L e I e N
R e e I I R
15 [15.00-15.40 | UDS4 | | | |- Hard consistency clayey silts .

15.40-1800 | | | | |-
L e N e N e
L e I e I I R

SPT5 | 45 | | |- Very hard cemented pebbles clayey silts

18 [18.00-18.45
18.45-21.00

to clay sands .
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 1

Bridge No. 411

Sheet No. 3 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-30.45m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 5/6/08 to 8/6/08

Maruli W.T.:2.40 m

Sample & Insitu test |SPT NJ|Casing/|Thickn] Log Description UCT |Silt +]Triaxi
=) value Jwater |ess clay [alC R .
‘g Depth (m) Type Depth  |(m) % kg/cm s ] s z E
2 (m) =

18.45-2t00 | | | | |- Brownish clayey coarse sands .
21 |21.00-21.45 SPT6 | 49 | | |- Very Dense Sands .

21452400 | (| | |-
22 T
230 1 0 | | |
24 (24.00-24.45 SPT7 | 51 | | |-—-- Sticky clayey greyish sands with

24.45-2700 (| | |- pebbles, gravel .
A I e N
i I e e N
27 T

27.00-27.60 SPT8 | 50 | |  |-—-- Stiff hard clayey sands.

27.60-3000 ( | | | |-
il I N I I I
2 I N I e I
30 |30.00-30.45 SPT9 R | | |- Hard cementious conglomerate pieces .

30.45--

Bore hole terminated at 30.45 m
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GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 417
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MINDOLA (BRIDGE NO. 417)

Mindola site is one of the proposed Railway bridge project. River is
meandering with well defined gorge of uniform width with raised banks and

cultivated lands on both ends.

1. EXPLORATION CHARACTERISTICS:
1.1. UNDISTURBED AND DISTURBED SOIL SAMPLES :

Only two bore hole has been planned for this site. In all total 11 nos.
undisturbed and 34 nos. disturbed soil samples excluding S.P.T. samples have
been collected from 2 nos. bore holes . The details of bore holes are presented

in Table no. 1.1.

TABLE NO. 1.1
DETAILS OF BORE HOLES AND SOIL /WATER SAMPLES

Sr. | Bore hole Depth Ground UDS S.P.T. D.S.
No. no. Below G.L Water Level S1 S2 (DS) S3
1. 1 45.15 m 2.50 m 6 15 18
2. 2 45.15 m 2.00 m 5 15 16

1.2. GROUND WATER:

The water samples were collected from the site . The water samples
were collected before the start of the further boring work of the day so as to
collect the natural ground water contents .

1.3 STANDARD PENETRATION TESTS : (IS 2131-1981)
This test was carried out using a Terzaghi spoon sampler driven by a 63.50
k.g. Hammer weight falling freely through a height 750 m.m. A comparative

study of “ N 7 values (i.e. no. of blows /30 cm) penetration using Terzaghi’s
split spoon sampler , are presented in Table no. 1.2.
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TABLE 1.2
STANDARD PENETRATION TEST RESULTS

B.H. Sr Depth of test “N” Value Remarks

No. No m blows/30 cms

1. 1 3.00 --- 3.60 06-08-08-10 16 Very Stiff
2 6.00 --- 6.60 08-10-10-12 20 Very Stiff
3 9.00 --- 9.60 11-13-13-15 26 Brownish clayey Silt
4 12.00 --- 12.60 10-12-13-15 25 Brownish very Stiff
5 15.00 --- 15.60 12-14-14-16 28 Brownish very Stiff
6 18.00 --- 18.60 13-15-15-18 30 Hard Clayey Silts
7 21.00 --- 21.60 12-14-15-18 29 Brownish Stiff
8  24.00 --- 24.60 14-16-16-18 32 Brownish Stiff
9  27.00---27.60 15-17-17-19 34 Brownish Clay
10 30.00 --- 30.60 29-31-32-34 63 Brownish Clay
11 33.00 --- 33.30 26-32 (0 cm) R Refusal
12 36.00 --- 36.60 31-33-34-36 67 Sandy Gravel
13 39.00 --- 39.45 24-32-41 R Refusal
14 42.00 --- 42.47 30-36-45 (2 cm) R Refusal
10 45.00 --- 45.15 36 (0 cm) R Refusal

2. 1 3.00 --- 3.60 05-08-09-11 17 Brownish Stiff
2 6.00 --- 6.60 07-09-10-12 19 Brownish Stiff
3 9.00 --- 9.60 09-11-12-14 23 Brownish Stiff
4 12.00 --- 12.60 11-13-14-16 27 Brownish Stiff
5 15.00 --- 15.60 10-12-13-15 25 Brownish Stiff
6 18.00 --- 18.60 08-10-11-13 21 Brownish Stiff
7  21.00 --- 21.60 28-20-21-23 41 Brownish Stiff
8  24.00 --- 24.60 17-19-19-21 38 Brownish Stiff
9  27.00--- 27.60 21-23-23-25 46 Brownish Stiff
10 30.00 --- 30.60 29-31-32-34 63 Brownish Stiff
11 33.00 --- 33.30 22-24-24 48 Brownish Stiff
12 36.00 --- 36.60 31-33-34-36 67 Brownish Stiff
13 39.00 --- 39.45 22-24-25 49 Brownish Stiff
14 42.00 --- 42.47 28-30-31-33 61 Brownish Stiff
10 45.00 --- 45.15 34 (0 cm) R Refusal
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1.4. SOIL PROFILE:

The soil profile is presented in Annexure - I Fig. No. 1.1 and the details are
specified as below.

I) RESIDUAL SOIL FORMATION: (0.00 m to 45.15 m)

The initial overburden consists of residual soil formation . Brownish to
yellowish medium to stiff, very stiff and hard consistency low plasticity Clay
to  Sandy Clays predominance is for major 45 m thickness of the stratum .
There is gradual increase in stiffness of the Clay stratum . The lowest stratum
shows even refusal . In general Clay stratum is Inorganic Silts of medium to
low plasticity. S.P.T. values in the initial reach of 10 m depth vary from 12 to
27 . In later portion S.P.T. values vary from 32 to refusal . In lowest zone
Clay stratum is hard and tough .

2.0 LABORATORY TESTS:

The laboratory tests conducted on undisturbed soil samples recovered from bore
holes are given in Table No. 1.3. The tests as specified in schedule only have
been conducted . The soil samples have been tested as per IS codes. The
important IS codes for soils are IS: 2720 — 1985 (part--4), IS: 2720—1980 (part--
3), IS: 2720— 1973 (part — 2, 4, 10, 24 & 26), IS: 2720--1986 (part-15) and IS:
9259 (part-1979).

TABLE NO.1.3
DETAILS OF LABORATORY TESTS CONDUCTED ON SOIL AND
WATER SAMPLES

S.No Description Table Nos. | Nos. | Remarks
1. | Bulk Density & N.M.C. 1.4 11
2. | Grain Size Analysis 1.5 11
3. | Specific Gravity and Limit States 1.6 11
4, Triaxial Shear Test (UU) 1.7 11
5. | Direct Shear Test 1.8 4
6. | Consolidation Test 1.9 6
7. | Chemical test on soil sample 1.10 1
8. | Chemical test on water sample 1.11 1

The laboratory tests results have been presented in following pages .
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ON

LABORATORY TESTS

UNDISTURBED SOIL SAMPLES
BULK DENSITY AND N.M.C.
TABLE NO. 1.4

Sr. | Bore hole Depth, m Type of Bulk N.M.C.
No. No. Sample | Density %
gm/cc
1. 1 1.50 - 1.90 UDS1 1.79 19.20
2. 1 3.60 — 4.05 UDS2 1.82 17.76
3. 1 5.00 —5.45 UDS3 1.76 18.40
4. 1 6.60 — 7.05 UDS4 1.80 16.98
5. 1 8.00 — 8.45 UDS5 1.83 18.29
6. 1 19.00 — 19.40 UDS6 1.85 17.40
7. 2 1.50 — 1.95 UDS1 1.74 18.60
8. 2 5.00 - 5.45 UDS?2 1.77 17.40
0. 2 8.00 — 8.45 UDS3 1.82 18.30
10. 2 10.00 — 10.45 UDS4 1.79 19.00
11. 2 17.00 — 17.45 UDS5 1.83 17.50
TABLE NO. 1.5
PARTICLE SIZE DISTRIBUTION
Sr. Bore Depth, m Type of | Gravel | Sand | Silt + Clay
No. | hole No. Sample % Y% %
1. 1 1.50 - 1.90 UDS1 0.20 | 11.40 88.40
2. 1 3.60 —4.05 UDS2 1.00 | 15.30 83.70
3. 1 5.00 —5.45 UDS3 0.00 | 18.50 81.50
4. 1 6.60 — 7.05 UDS4 3.20 | 17.00 79.80
5. 1 8.00 — 8.45 UDSS5 4.00 | 21.40 74.60
6. 1 19.00 - 19.40 | UDS6 3.90 | 29.50 66.60
7 2 1.50 - 1.95 UDSI1 0.00 9.60 90.40
8. 2 5.00-5.45 UDS2 540 | 24.30 70.30
0. 2 8.00 — 8.45 UDS3 5.00 | 32.30 62.70
10. 2 10.00 - 10.45 | UDS4 11.40 | 27.50 61.10
11. 2 17.00 - 17.45 | UDSS5 8.90 | 18.40 72.70
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LABORATORY TESTS

ON
UNDISTURBED SOIL SAMPLES
LIMIT STATES
TABLE NO. 1.6
Sr. | Bore Depth, m Type of | Specific | Liquid | Plastic | Plasticity
No. | hole Sample | Gravity | Limit | Limit Index
No.
1. 1 1.50 - 1.90 UDS1 2.67 53 28 25
2. 1 3.60 — 4.05 UDS2 2.63 55 29 26
3. 1 5.00-5.45 UDS3 2.69 51 24 27
4. 1 6.60 — 7.05 UDS4 2.71 48 25 23
5. 1 8.00 — 8.45 UDSS5 2.64 44 23 21
6. 1 19.00-19.40 | UDS6 2.67 42 24 18
7. 2 1.50 - 1.95 UDS1 2.69 50 26 24
8. 2 5.00-545 UDS2 2.71 54 28 26
9. 2 8.00 — 8.45 UDS3 2.66 57 26 31
10. 2 10.00 - 10.45 | UDS4 2.63 50 24 26
11. 2 17.00 - 17.45 | UDSS5 2.67 44 24 20

TABLE NO. 1.7
UNCONSOLIDATED UNDRAINED TRIAXIAL SHEAR TEST

Sr. | Bore Depth, m Type of | Cohesion Angle of
No. | hole Sample Kg/em® Friction “¢"”
No.
1. 1 1.50-1.90 UDSI1 0.22 12.40
2. 1 3.60 —4.05 UDS2 0.38 21.40
3. 1 5.00 —5.45 UDS3 0.33 25.50
4. 1 6.60 — 7.05 UDS4 0.39 27.10
5. 1 8.00 — 8.45 UDS5 0.41 25.59
6. 1 19.00-19.40 | UDS6 0.49 28.40
7. 2 1.50 - 1.95 UDSI1 0.24 11.10
8. 2 5.00 — 5.45 UDS2 0.36 23.30
0. 2 8.00 — 8.45 UDS3 0.32 24.40
10. 2 10.00 - 10.45 | UDS4 0.38 26.30
11. 2 17.00 - 17.45 | UDSS 0.41 25.06
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LABORATORY TESTS

ON
UNDISTURBED SOIL SAMPLES

TABLE NO. 1.8
UNCONSOLIDATED UNDRAINED DIRECT SHEAR TEST
Sr. | Bore hole Depth, m Type of | Cohesion Angle of
No. No. Sample | Kg/em® | Friction “¢”
1. 1 6.60 — 7.05 UDS4 0.34 25.05
2. 1 8.00 — 8.45 UDS5 0.38 23.15
3. 2 8.00 — 8.45 UDS3 0.37 19.60
4. 2 10.00 — 10.45 UDS4 0.35 23.70
TABLE NO. 1.9
CONSOLIDATION TEST
Sr. | Bore hole Depth, m Type of | Void Ratio | Compression
No. No. Sample “e” Index “C.*“
1. 1 5.00-5.45 UDS3 0.1234 0.231
2. 1 6.60 — 7.05 UDS4 0.1182 0.198
3. 1 8.00 - 8.45 UDSS5 0.1215 0.116
4. 2 5.00-5.45 UDS2 0.2196 0.210
3. 2 8.00 — 8.45 UDS3 0.1578 0.189
6. 2 10.00 — 10.45 UDS4 0.1092 0.141
TABLE NO. 1.10
CHEMICAL ANALYSIS OF SOILS
Sr. | Bore hole | Depth, | pH | Sulphate | Chloride
No. No. M % %
1. 2 5.00 8.70 0.023 0.048
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LABORATORY TESTS
TABLE NO. 1.11
CHEMICAL ANALYSIS
OF
WATER SAMPLE

Sr. Bore hole | Depth, pH Sulphate | Chloride
No. No. m ppm ppm
1. 1 8.00 8.50 078 140
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 1

Bridge No. 417

Sheet No. 1 of 5

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.15m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 24/5/08 to 28/5/08

Mindola W.T.: 2.50 m
Sample & Insitu test |SPT N|Casing/ |Thickn| Log Description UCT |[Silt +|Triaxi
g value |water |ess clay [alC R .
g Depth (m) Type Depth  |(m) % kg/cm < | s 2 3
2 m i E1E A
of( 1 1t | | |- Brownish silty clay to silty clay soils
0.00-1.50 pst | | 1 |- of stiff consistency.
l_ _____
1.50-1.90 uvpst| | | |-
190300 ( {1 | |-
2_ _____
GWL|  [-—--
@ _____
250m| |-
3_ _____
3.00-3.60 SPT1 | I N Very stiff consistency clayey silts .
3.60-4.05 ubps2| | | |-
4 |405-500 (| | |-
5 |5.00-5.45 ups3 | [ 1 |-
545-600 | | | | |-
6_ _____
6.00-6.60 SPT2 20 | |- Very stiff to hard consistency clayey
6.06-7.05 ubps4 | [ | |- silts .
7 (705800 | | | | |-
8 |8.00-8.45 upss| | | |-
845900 | | | | |-
9_ _____
9.00-9.60 SPT3 26 | | |- Brownish hard clayey silts with gravel .
9.60-1200 | | | | |-
wof 1  f 1 | |-
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 1

Bridge No. 417

Sheet No. 2 of 5

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.15m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 24/5/08 to 28/5/08

Mindola W.T.: 2.50 m
Sample & Insitu test |SPT NJCasing/|Thickn] Log Description UCT |Silt +]Triaxi
= value |water |ess clay [alC R .
‘g Depth (m) Type Depth  |(m) % i‘g/Cm s ] s z E
g (m) KN B=E =0 =
9.60-1200 | | | | |- Brownish stiff silty clays with gravel .
L e I I I R
o N IR R I I
12.00-12.60 SPT4 25 |-
12.60-1500 ( (| | |-
E e I e I R e
4 T
s
15.00-15.60 SPT5 | 28 | | |- Brownish stiff silt clay with gravel .
15.60-1800 | | | | |-
e T
L e e I R
IS N AR A I I
18.00-18.60 | SPT6 | 30 | |  |----- Fine Clayey hard Silts .
18.60-1900 | | | |  |----
19 (19.00-19.40 | UDS5 | | | |-
19.40-2100 | | | | |-
200 0 | | T
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 1

Bridge No. 417

Sheet No. 3 of 5

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.15m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 24/5/08 to 28/5/08

Mindola W.T.: 2.50 m
Sample & Insitu test |SPT NJ|Casing/|Thickn] Log Description UCT |Silt +]Triaxi
=) value Jwater |ess clay [alC R .
‘g Depth (m) Type Depth  |(m) % i(g/ Ml el s z E
g (m) olal=1 2] 8
19.40-2t00 | | | | |- Brownish stiff Silty Clay with gravel .
21 T
21.00-21.60 SPT6 | 29 | |  |-—-- Brownish very Stiff Silty Clays .
21.60-2400 ( (| | |-
22 T
230 1 0 | | |
24
24.00-24.60 SPT7 | 32 | | |- Brownish Stiff Clayey Silts with gravel .
24.60-2700 ( (| | |-
A I e N
i I e e N
27 T
27.00-27.60 SPT8 | 34 | |  |-——- Brownish hard clay with gravel .
27.60-3000 ( | | | |-
il I N I I I
2 I N I e I
30 0 T
30.00-30.60 SPT9 63 | | |- Brownish clay with hard Gravelly clays.
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RENUKA ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges, B. H. No. 1
DFCC project Between Vaitarna & Surat . Bridge No. 417
Sheet No. 4 of 5
CLIENT: Stup Consultants Pvt. Ltd. (BGL)R.L.:-0.00 m
Casing diameter (mm) : i) 100mm and ii) 76mm T.D (m):-45.15m
Casing diameter (mm) : i) 100mm and ii) 76mm |Location:- (As per sketch) Date: 24/5/08 to 28/5/08
Mindola W.T.: 2.50 m
Sample & Insitu test |SPT NJCasing/|Thickn] Log Description UCT |Silt +|Triaxi
=) value Jwater |ess clay [alC R .
‘g Depth (m) Type Depth  |(m) % i‘g/Cm s | s z E
3 (m) A B=N =N IS
----- Brownish hard Gravelly, sandy clays .

30.60-33.00 | | | | |-
LS I T I I R
2l I e e N
33 [33.00-33.30 | SPTIO| R | |  [-—-- Hard clayey sand gravel stratum .

33303600 | | | | |-
34 T
35 T
361 T

36.00-36.60 | SPT11| 67 | |  |----- Hard clayey sandy Gravel .

36.60-39.00 | | | | |-
37 T
KLl e N I e I
39 [39.00-39.45 | SPTI12| R | | = [-—-- Blackish fine grained sands with pebble.

39454200 | | | | |-
400 T
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 1

Bridge No. 417

Sheet No. 5 of 5

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.15m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 24/5/08 to 28/5/08

Mindola W.T.: 250 m
Sample & Insitu test |SPT NJCasing/|Thickn] Log Description UCT |Silt +]Triaxi

=) value Jwater |ess clay [alC R .
[ Depth(m) | Type Depth |(m) v feem| || S| &
2 (m) ofaf=] e ] ¢

39.45-4200 (| | |- Blackish grey pebbles fine grained

----- sands .

4 T
42 [42.00-42.47 | SPTI3| R | |  [-—-

42474500 | | | | |-
43t 0 T
2 I R R
45 |45.00-45.15 [ SPT14( R | | |-——- Blackish sand with Gravel pieces .

45.15- | | 1 | |-

Bore hole terminated at 45.15 m
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 2

Bridge No. 417

Sheet No. 1 of 5

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.15m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 29/5/08 to 31/5/08

Mindola W.T.: 2.00 m
Sample & Insitu test |SPT N|Casing/ |Thickn| Log Description UCT |[Silt +|Triaxi

g value |water [ess clay [alC R .
g Depth (m) Type Depth  |(m) % kg/em | = 2 E
2 <m> o |2[5) B2
o 1 f 1 |- Brownish to black silty clays of medium

0.00-1.50 pst | | | |- consistency.
l_ _____

1.50-1.95 upst | | 1 |- Stiff consistency Clayey Silts .

195300 | | 1 | |-
2_ _____
3_ _____

3.00-3.60 SPT1 7 | |- Brownish stiff silty clay .

360-500 | | 1 | |-
4_ _____
5 |5.00-5.45 ups2|( (|1 |-

545-600 ( | 1 |-
6_ _____

6.00-6.60 SPT2 91 | |- Brownish very stiff Silty Clays

6.60-800 | | | | |-
7_ _____
8 |8.00-8.45 ubpss| | | |-

845900 ( | {1 |-
9_ _____

9.00-9.60 SPT3 23 (| |- Brownish very stiff silty clays with gravel .

9.60-1000 | | | | |-
10 (10.00-1045 [ UDS4|( | |  [-—--

10.4s5-1200 | | | | |-
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 2

Bridge No. 417

Sheet No. 2 of 5

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.15m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 29/5/08 to 31/5/08

Mindola W.T.: 2.00 m
Sample & Insitu test |SPT NJCasing/|Thickn] Log Description UCT |Silt +|Triaxi

=) value Jwater |ess clay [alC R .
‘g Depth (m) Type Depth  |(m) % kg/cm s | s z E
2 (m) elalel e ] e

1045-1200 | | | | |- Brownish very SULT silty clays with

----- gravel .

L e I I I R
o N IR N I I

12.00-12.60 SPT4 ( 27 | |  |-—-- Very stiff to hard consistency Clays .

12.60-1500 | | | | |-
E e I e I R e
4 T
s

15.00-15.60 SPTS 250 | | = Brownish very stiff silt clay with sands .

15.60-1700 | | | | |-
e T
17 | 17.00-17.45 upss| | | |-

1745-1800 | | | |  |---
LS e RN R I I R

18.00-18.60 SPT6 | 21 | |  |-—-- Brownish very stiff silt clay with sands .

18.60-2100 | | | | |-
EE e I e I I R
2 1 1 1 | |-
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 2

Bridge No. 417

Sheet No. 3 of 5

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.15m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 29/5/08 to 31/5/08

Mindola W.T.: 2.00 m
Sample & Insitu test |SPT NJ|Casing/|Thickn] Log Description UCT |Silt +]Triaxi
=) value Jwater |ess clay [alC R .
‘g Depth (m) Type Depth  |(m) % i(g/ Ml el s z E
g (m) KN B=E =0 =
18.60-2t00 | | | |  [|---- Brownish very stiff silty clay with gravel .
21 T
21.00-21.60 SPT6 | 41 | |  |--—-- Brownish hard consistency Clay.
21.60-2400 ( (| | |-
22 T
230 1 0 | | |
24
24.00-24.60 SPT7 ( 38 | | |- Brownish stiff silt clay with gravel .
24.60-2700 ( (| | |-
A I e N
i I e e N
27 T
27.00-27.60 SPT8 | 46 | |  |--—-—- Brownish hard clay with gravel .
27.60-3000 ( | | | |-
il I N I I I
2 I N I e I
30 0 T
30.00-30.60 SPT9 63 (| |- Brownish hard clay with gravel .

289




RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 2

Bridge No. 417

Sheet No. 4 of 5

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.15m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 29/5/08 to 31/5/08

Mindola W.T.: 2.00 m
Sample & Insitu test |SPT NJ|Casing/|Thickn] Log Description UCT |Silt +]Triaxi
=) value Jwater |ess clay [alC R .
‘g Depth (m) Type Depth  |(m) % kglem| o ° z E
g (m) ofaf=] e ] e
----- Brownish hard clay with gravel .

30.60-3300 | | | | |-
LS I T I I R
2l I e e N
KX [ I I I B Brownish hard clay with gravel with

33.00-33.30 [ SPT10(| 48 | | |- pebbles cementation pieces.

33303600 | | | | |-
34 T
35 T
361 T

36.00-36.60 [ SPT11| 67 | |  |-—- Conglomerate type stratum

36.60-39.00 | | | | |-
37 T
KLl e N I e I
39(39.00-39.45 | SPT12| 49 ( |  |--—-—-- Very hard fine grained sandy clays

39.45-42.00
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 2

Bridge No. 417

Sheet No. 5 of 5

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-45.15m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 29/5/08 to 31/5/08

Mindola W.T.: 2.00 m
Sample & Insitu test |SPT NJCasing/|Thickn] Log Description UCT |Silt +]Triaxi

g value [water |[ess clay [alC . R
‘g Depth (m) Type Depth  |(m) % kg/cm = | s z E
g (m) ofaf=] e ] e

39.30-4200 ( | | |- Brownish hard clay with gravel .
4 T
420 T

42.00-42.60 | SPT13| 61 | |  [----- Very hard fine grained sandy clays .

42.60-4500 | | | | |-
430 T
44 T
45 |45.00-45.15 [ SPT14( R | | |-——- Very hard cementatious clay binder

4515-- | {1 1 |- pebbles cementation pieces.

Bore hole terminated at 45.15 m
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GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 419
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MITHI KHADI (BRIDGE NO. 419)

Topographically site gorge is rather flatter in middle portion . The

key plan of site is attached .

1. EXPLORATION CHARATCTERISTICS:
1.1. UNDISTURBED AND DISTURBED SOIL SAMPLES :

One bore hole has been planned for this site . In all total 7 nos.
undisturbed and 15 nos. disturbed soil samples excluding S.P.T. samples have
been collected from 1 no. bore hole. The details are presented in Table no. 1.1.

TABLE NO. 1.1
DETAILS OF BORE HOLES AND SOIL/WATER SAMPLES

Sr. Bore hole | Depth Ground UDS S.P.T. D.S.
No. no. Below G.L Water Level S1 SZ(DS) S3
1. 1 30.45 m 0.50 m 7 10 12

1.2. STANDARD PENETRATION TESTS : (IS 2131-1981)

A comparative study of “N” values (i.e. no. of blows /30 cm) penetration using
Terzaghi’s split spoon sampler, are presented in Table no. 1.2.

TABLE 1.2
STANDARD PENETRATION

TEST RESULTS

B.H. Sr. Depth of test “N” Value Remarks
No. No. m blows/30 cms
1. 1 3.00 --- 3.60 04-06-07-09 13 Blackish Stiff
2 6.00 --- 6.60 12-14-16-18 30 Blackish Very Stiff
3 7.45 ---7.90 17-19-20-23 39 Blackish Very hard
4 9.00 --- 9.60 20-21-22-25 43 Very Stiff
5 12.00 --- 12.60 20-22-21-20 43 Very Hard Stiff
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B.H. Sr. Depth of test “N” Value Remarks

No. No. m blows/30 cms

1. 6 15.00 --- 15.60 21-23-24-26 47 Brownish Clay
7 18.00 --- 18.60 19-21-21-23 42 Brownish Clay
8 21.00 --- 21.20 26-35-42-51 R Refusal Conglomerate
9  24.00---24.05 31-46-51-56 R Refusal ---- “ -----
10 27.00 --- 27.10 30-42-54-58 R Refusal----- RN

1.3. SOIL PROFILE:

The soil profile is presented in Annexure - I Fig. No. 1.2 and the details are
specified as below.

I) BROWNISH CLAYEY SILTS : (0.00 m---21.20 m )

Overburden of soft stratum is Blackish soft to stiff firm silty clay . At
15.00 m depth Brownish Blackish Gravelly Sandy Silty Clay compact solid
hard stratum has been observed . S.P.T. values in 10 m thickness vary between
13 to 43. Average S.P.T value is 33. Beyond 15 m thickness brownish
blackish Gravelly Sandy Silty compact mass pieces are observed . Soils are of
medium to low plasticity Silts .

Moreover stratum is over consolidated . Void ratios are less than with
one and coefficient of compression is also quite low . Considering the S.P.T.
values angle of intergranular friction is quite large i.e. about 30°.

II) CONGLOMERATE ROCKS: (21.20m — 30.45m )

Stratum beyond 21.20 m consists of cemented rock mass of Silty Clay Sand
Conglomerate rock stratum. Rock is a strong and compact mixture of pebbles
cemented rock mass. It has good strength and is tough mass. Recovery
variation of 38 % to 67 % and R.Q.D. variation of 23 % to 45 % have been
observed. Rock mass is good hard stratum for resting piles .

2.0 LABORATORY TESTS:

The laboratory tests conducted on undisturbed soil samples and rock
samples recovered from bore holes are given in Table No. 1.3 and 1.4.
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TABLE NO. 1.3
DETAILS OF LABORATORY TESTS CONDUCTED ON SOIL AND
WATER SAMPLES

S.No Description Table Nos. | Nos. | Remarks
1. | Bulk Density & N.M.C. 1.5 7
2. | Grain Size Analysis 1.6 13
3. | Specific Gravity, Limit States 1.7 10
4. | Triaxial Shear Test (UU) 1.8 7
5. | Direct Shear Test 1.9 2
6. | Consolidation Test 1.10 7
7. | Chemical test on soil sample 1.11 1
8. | Chemical test on water sample 1.12 1

The laboratory tests results have been presented in following pages .

TABLE NO. 1.4
DETAILS OF LABORATORY TESTS CONDUCTED ON ROCK

SAMPLES
S.No Description Table Nos. | Nos. | Remarks
1. | Unconfined Compression Strength 1.13 3
2. Density & Specific Gravity 1.14 3
Water Absorption and Porosity 1.14 3
3. | Point Load Strength 1.15 3
LABORATORY TESTS
ON
UNDISTURBED SOIL SAMPLES
BULK DENSITY AND N.M.C.
TABLE NO. 1.5
Sr. | Bore hole | Depth, m Type of Bulk N.M.C.
No. No. Sample | Density %
gm/cc
1. 1 0.50 - 0.95 UDSI 1.76 19.52
2. 1 1.50 - 1.95 UDS2 1.84 20.74
3. 1 3.60 - 4.00 UDS3 1.87 21.42
4. 1 4.00 - 4.45 UDS4 1.90 19.61
5. 1 7.00 - 7.45 UDS5 1.92 20.54
6. 1 10.00 - 10.45 | UDS6 1.88 17.46
7. 1 11.00-11.45| UDS7 1.88 18.24
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LABORATORY TESTS
ON
UNDISTURBED / DISTURBED
TABLE NO. 1.6

SOIL SAMPLES

PARTICLE SIZE DISTRIBUTION
Sr. | Bore hole Depth, m Type of | Gravel | Sand Silt Clay
No. No. Sample % % % %
1. 1 0.50 - 0.95 UDS1 0.00 3.50 96.50
2. 1 1.50 - 1.95 UDS2 1.20 6.90 91.90
3. 1 3.60 - 4.00 UDS3 0.00 9.50 90.50
4. 1 4.00 - 4.45 UDS4 320 | 11.40 84.40
5. 1 7.00 - 7.45 UDSS5 440 | 13.70 81.90
6. 1 10.00 - 10.45 | UDS6 5.10 | 23.60 71.30
7. 1 11.00-11.45 | UDS7 6.90 | 34.20 58.90
8. 1 3.00 — 3.60 SPT1 0.00 5.00 95.00
9. 1 6.00 — 6.60 SPT2 0.00 | 10.00 90.00
10. 1 12.00 - 12.60 | SPT5 11.00 | 77.00 12.00
11. 1 15.00 — 15.60 | SPT6 0.00 | 83.00 17.00
12. 1 21.00-21.60 | SPT8 0.00 | 91.00 9.00
13. 1 30.00—30.45 | SPTI11 7.00 | 39.00 54.00
LABORATORY TESTS
ON
UNDISTURBED / DISTURBED SOIL SAMPLES
LIMIT STATES
TABLE NO. 1.7
Sr. | Bore hole Depth, m Type of | Specific | Liquid | Plastic | Plasticity
No. No. Sample | Gravity | Limit | Limit Index
1. 1 0.50 - 0.95 UDSI 2.62 57.50 | 25.00 32.50
2. 1 1.50 - 1.95 UDS2 2.67 54.50 | 23.00 31.50
3. 1 3.60 - 4.00 UDS3 2.69 57.00 | 24.00 33.00
4. 1 4.00 - 4.45 UDS4 2.66 48.00 | 23.00 25.00
5. 1 7.00 - 7.45 UDSS 2.61 49.60 | 22.50 27.10
6. 1 10.00 - 10.45 | UDS6 2.69 46.0 | 21.00 25.00
7. 1 11.00-11.45 | UDS7 2.71 42.00 | 20.00 22.00
8. 1 3.00 - 3.60 SPT1 --- 58.07 | 20.07 38.00
9. 1 6.00 — 6.60 SPT2 --- 47.88 | 24.45 23.43
10. 1 30.00 - 30.45 | SPT11 -- 51.32 | 2745 23.87
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LABORATORY TESTS

ON
UNDISTURBED SOIL SAMPLES
TABLE NO. 1.8
UNCONSOLIDATED UNDRAINED TRIAXIAL SHEAR TEST

Sr. | Bore hole Depth, m Type of | Cohesion Angle of
No. No. Sample Kg/cm2 Friction “(|)0”

1. 1 0.50-0.95 UDS1 0.480 16.50

2. 1 1.50 - 1.95 UDS2 0.367 21.40

3. 1 3.60 - 4.00 UDS3 0.391 25.60

4. 1 4.00 - 4.45 UDS4 0.408 27.86

5. 1 7.00 - 7.45 UDS5 0.392 30.20

6. 1 10.00 - 10.45 UDS6 0.489 32.50

7. 1 11.00 - 11.45 UDS7 0.563 33.40

LABORATORY TESTS

ON

UNDISTURBED / DISTURBED

TABLE NO. 1.9
UNCONSOLIDATED UNDRAINED DIRECT SHEAR TEST

SOIL SAMPLES

Sr. | Borehole | Depth, m Type of Cohesion Angle of
No. No. Sample Kg/cm’ Friction “¢”

1. 1 1.50—1.95 UDS2 0.421 23.08

2. 1 3.60—4.00 UDS3 0.460 26.70

TABLE NO. 1.10
CONSOLIDATION TEST

Sr. | Bore hole Depth, Type of | Void Ratio | Compression
No. No. m Sample “e” Index “C.*

1. 1 0.50 - 0.95 UDS1 1.4354 0.340

2. 1 1.50 - 1.95 UDS2 1.3416 0.289

3. 1 3.60 - 4.00 UDS3 1.2985 0.278

4. 1 4.00 - 4.45 UDS4 1.1063 0.198

5. 1 7.00 - 7.45 UDSS5 1.1864 0.119

6. 1 10.00 - 10.45 UDS6 1.1088 0.121

7. 1 11.00 - 11.45 UDS7 1.2057 0.117
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TABLE NO. 1.11

CHEMICAL ANALYSIS OF SOILS
Sr. | Bore hole | Depth, | pH | Sulphate | Chloride
No. No. m % Y%
1. 1 4.00 8.40 0.028 0.076
TABLE NO. 1.12
CHEMICAL ANALYSIS
OF
WATER SAMPLE
Sr. No. | Bore hole | Depth, pH Sulphate | Chloride

No. m ppm ppm

1. 1 7.00 8.80 78 96

LABORATORY TESTS

ON

ROCK SAMPLES
TABLE No. 1.13
UNCONFINED COMPRESSION STRENGTH

Sr. No. | Bore hole Depth, m Unconfined Saturated
No. Compression Unconfined
Strength Compression
kg/cm? Strength kg/cm’
1. 1 21.20 m —24.00 m 215.50 ---
2. 1 24.05 m-27.00 m 320.40 234.90
3. 1 27.10 m - 30.45 m 407.40 317.20
TABLE No. 1.14
UNIT WEIGHT AND WATER ABSORPTION
Sr. | Bore hole Depth Density | Specific Water Porosity
No. No. Gm/cm® | Gravity | Absorption, %
%
1. 1 21.20m-24.00m | 2.650 271 4.853 5.29
2. 1 2405m-27.00m | 2.750 2.75 3.270 4.67
3. 1 2710 m-3045m | 2.850 2.72 3.982 4.85
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POINT LOAD STRENGTH TEST
TABLE NO. 1.15

Sr. | Bore hole Depth, m Point Load Strength
No. No. kg/em?

1. 1 21.20 m —24.00 m 9.50

2. 1 24.05 m —27.00 m 13.25

3. 1 27.10m-30.45m 16.26
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 1

Bridge No. 419

Sheet No. 1 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-30.45m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 25/5/08 to 22/5/08

Metikhadi W.T.: 0.50 m
Sample & Insitu test |SPT N|Casing/ |Thickn| Log Description UCT |[Silt +|Triaxi

g value [water |ess clay [alC R .
g Depth (m) Type Depth  |(m) % kg/em 2| = 2 E
2 m a EI R
o( 1 1t | A Blackish soft to stiff firm silty clay.

0.00-0.50 DS1 GWL|  [-—-

0.50-0.95 UDS1 @ | |-

0.95-1.50 DS2 050m| | --—---
l_ _____

1.50-1.95 ubps2| | | |-

1.95-3.00 ps3 | | | |-
2_ _____
0 [ N I I R e

3.00-3.60 SPT1 B3 | |- Blackish stiff silty clays.

3.60-4.00 ups3|{ [ 1 |-
4 |4.00-4.45 ubps4| | | |-

445600 | | 1 | |-
5_ _____
s | | | | |-

6.00-6.60 SPT2 | 22 | | |- Blackish  very stiff clayey  silts.

6.60--7.00 ps4 | | |-
7_|7.00--7.45 upss|{ | |1 |-

7.45---7.90 SPT3 | 24 | | |-

790-%900 | | 1 | |-
s 1 | | |-
o 1 | | |-

9.00-9.60 SPT4 | 27 | | |- Very stiff Clayey silts

9.60-1000 | | | | |-
10 (10.00-1045 [ UDSe6 ( | |  [-—-
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 1

Bridge No. 419

Sheet No. 2 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-30.45m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 25/5/08 to 22/5/08

Metikhadi W.T.: 0.50 m
Sample & Insitu test |SPT NJCasing/|Thickn] Log Description UCT |Silt +]Triaxi

=) value Jwater |ess clay [alC R .
‘g Depth (m) Type Depth  |(m) % kg/em = | s z E
g (m) ofaf=] e ] e

10.45-11.00 ps ([ 1 |- Blackish very stiff clayey silt.
11 (11.00--11.45 | UDS7 | | | = [-—-

11.45--1200 | | | |-
I T I U I A

12.00-12.60 SPT5 | 35 | |  |-—-- Very hard stiff Clay Sand  Stratum.

12.60-15.00 | | | | |-
L [ R A R
L R D R

17.00 | -----

LN e IR R A A R

15.00-15.60 SPT6 | 46 | |  |-—-- Brownish Blackish Gravelly Sandy Silty

15.60-1800 ( (| | |- Clay compact solid hard stratum .
e [ R A R
L [ R A R
8T

18.00-18.60 SPT7 | 42 | | |- Brownish clay gravelly sands mixed

18.60-2100 | | | | |- kankars. (Conglomerated mixture).
R I e I R R
20 0 | |
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 1

Bridge No. 419

Sheet No. 3 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-30.45m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 25/5/08 to 22/5/08

Metikhadi W.T.: 0.50 m
Sample & Insitu test |SPT NJ|Casing/|Thickn] Log Description UCT |Silt +]Triaxi

=) value Jwater |ess clay [alC R .
[ Depth(m) | Type Depth |(m) v feem| || S| &
2 (m) elalEl e ] e

18.60-2100 ( (| | |- Brownish sandy gravel with mixed

----- kankars. (Conglomerated mixture).

21 T

21.00-21.60 SPT8 R [ |1 |- Blackish dark clayey sands .

21.60-2400 ( (| | |-
22 T
23 T
24f 0 L T

24.00-24.60 SPT9 R | |- Brownish conglomerated sandy cemented

24.60-2700 | | | | |- stratum .
25 0 |
26f 1 | T
27 0 LT

27.00-27.60 [ SPTIO( R | |  [----- Brownish whitish colour gravelly silty

27.60-3000 | | | | |- conglomerated mixture .
280 | | T
29 1 | | | |
30 (30.00-30.45 | | | | |-

3045-- (1 | |-

Bore hole terminated at 30.45 m
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GEO-TECHNICAL INVESTIGATION REPORT

BRIDGE NO. 422
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HANUMAN KHADI (BRIDGE NO. 422)

Topographically site terrain is a normal gorge portion with Silty Sandy
Clay bed stratum .

1. EXPLORATION CHARACTERISTICS :
1.1. UNDISTURBED AND DISTURBED SOIL SAMPLES :

Only one bore hole has been planned for this site. In all total 6 nos.
undisturbed and 16 nos. disturbed soil samples excluding S.P.T. samples have
been collected from 1 no. bore hole . Ground water sample has also been
collected . The details are presented in Table no. 1.1.

TABLE NO. 1.1
DETAILS OF BORE HOLES AND SOIL/WATER SAMPLES

Sr. Bore hole | Depth Ground UDS S.P.T. D.S.
No. no. Below G.L. Water Level S1 S2(DS) S3

1. 1 30.00 m 2.00 m 6 12 16

1.2. STANDARD PENETRATION TESTS : (IS 2131-1981)

A comparative study of “N” values (i.e. no. of blows /30 cm) penetration using
Terzaghi’s split spoon sampler, are presented in Table no. 1.2.

TABLE 1.2
STANDARD PENETRATION TEST RESULTS

B.H. Sr. Depth of test “N” Value Remarks
No. No. m blows/30 cms
1. 1 2.50 ---2.95 07-09-09 18 Brownish Stiff
2 3.00 --- 3.60 08-10-11-13 21 Brownish Stiff
3 4.50 ---5.10 12-14-15-17 29 Very Stiff
4 7.45 ---7.90 18-20-20 40 Brownish Clay
Continued .......
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B.H. Sr. Depth of test “N” Value Remarks

No. No. m blows/30 cms

1. 5 10.50 --- 11.10 19-20-19-21 39 Brownish Clay
6 12.00 --- 12.45 18-20-22 42 Brownish Clay
7 13.50 --- 14.10 26-31-42-50 R Refusal
8 16.00 --- 16.35 24-30-24 (5 cm) R Refusal
9 18.50 --- 18.70 30-23 (5 cm) R Refusal
10 21.00 ---21.20 26-20 (5 cm) R Refusal
11 25.50---25.70 31-22 (5 cm) R Refusal
12 30.00 --- 30.00 23 (0 cm) R Refusal

1.3. SOIL PROFILE:

The soil profile is presented in Annexure - I Fig. No. 1.2 and the
details are specified as below.

I) RESIDUAL SOIL FORMATION: (0.00 m to 30.00 m)

The overburden properties vary from brownish Silty Clays to Clayey
Sandy Silts of low plasticity . In lower depths gravelly pebbles cemented
materials as well as Fine Grained to Coarse Grained Sands are predominant .
S.P.T. values in initial depth of 10 m vary between 18 to 40 .

Beyond 13.0 m depth S.P.T. values are invariably refusal . Clayey Silty
Sands with dense to very dense are common in lower reach . Soils display
medium to low plasticity characteristics . Slight to significant % of sand and
gravel is observed in lower depths . In extreme lower portion conglomerate
rock pieces have been observed .

2.0. LABORATORY TESTS:

The laboratory tests conducted on undisturbed soil samples recovered
from bore holes are given in Table No. 1.3 .
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TABLE NO.1.3

DETAILS OF LABORATORY TESTS CONDUCTED ON SOIL AND

WATER SAMPLES

S.No Description Table Nos. | Nos. | Remarks
1. | Bulk Density & N.M.C. 1.4 6
2. | Grain Size Analysis 1.5 12
3. | Specific Gravity, Limit States 1.6 8
4. | Triaxial Shear Test (UU) 1.7 6
5. | Direct Shear Test 1.8 1
6. | Consolidation Test 1.9 6
7. | Chemical test on soil sample 1.10 1

The laboratory tests results have been presented in following pages .

LABORATORY TESTS

ON

UNDISTURBED SOIL SAMPLES
BULK DENSITY AND N.M.C.
TABLE NO. 1.4

Sr. | Bore hole | Depth, m Type of Bulk N.M.C.
No. No. Sample | Density %
gm/cc

1. 1 1.50 - 1.95 UDS1 1.85 19.86

2. 1 3.60 - 4.05 UDS2 1.76 23.62

3. 1 5.50-6.10 UDS3 1.71 19.35

4. 1 7.00 - 7.45 UDS4 1.82 18.62

5. 1 8.10 - 8.55 UDS5 1.70 20.43

6. 1 11.10-11.55 | UDS6 1.95 17.66
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LABORATORY TESTS

ON
UNDISTURBED
TABLE NO. 1.5

SOIL SAMPLES

PARTICLE SIZE DISTRIBUTION
Sr. | Bore hole Depth, m Type of | Gravel | Sand Silt Clay
No. No. Sample % % Y% %
1. 1 1.50 - 1.95 UDS1 1.04 | 1242 86.54
2. 1 3.60 - 4.05 UDS2 6.50 | 22.80 70.70
3. 1 5.50-6.10 UDS3 346 | 20.25 76.29
4. 1 7.00 - 7.45 UDS4 6.60 | 48.35 45.05
5. 1 8.10 — 8.55 UDSS5 10.54 | 28.34 61.12
6. 1 11.10-11.55 | UDS6 9.57 | 60.25 30.18
7. 1 3.00 - 3.60 SPT2 22.00 | 28.00 50.00
8. 1 7.45-7.90 SPT4 10.00 | 47.00 43.00
9. 1 13.50-14.10 | SPT7 19.00 | 69.00 12.00
10. 1 21.00-21.05 | SPT10 0.00 | 88.00 12.00
11. 1 25.50-25.60 | SPTI11 2.00 | 70.00 28.00
12. 1 30.00 —30.00 | SPTI2 0.00 | 82.00 18.00
LIMIT STATES
TABLE NO. 1.6
Sr. | Bore hole Depth, m Type of | Specific | Liquid | Plastic | Plasticity
No. No. Sample | Gravity | Limit | Limit Index
1. 1 1.50 - 1.95 UDS1 2.65 56.00 | 27.00 29.00
2. 1 3.60 - 4.05 UDS2 2.69 51.00 | 25.00 26.00
3. 1 5.50-6.10 UDS3 2.64 54.00 | 26.00 28.00
4. 1 7.00 - 7.45 UDS4 2.70 --- N.P. ---
5. 1 8.10 - 8.55 UDSS5 2.68 47.00 | 24.00 23.00
6. 1 11.10-11.55 UDS6 2.66 --- N.P. ---
8. 1 7.45-7.90 SPT4 --- - N.P. -
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LABORATORY TESTS
ON
UNDISTURBED SOIL SAMPLES
TABLE NO. 1.7
UNCONSOLIDATED UNDRAINED TRIAXIAL SHEAR TEST

Sr. | Bore hole Depth, m Type of | Cohesion Angle of
No. No. Sample Kg/cm2 Friction “¢0”

1. 1 1.50-1.95 UDS1 0.371 18.60

2. 1 3.60 - 4.05 UDS2 0.382 24.40

3. 1 5.50-6.10 UDS3 0.430 26.30

4. 1 7.00 - 7.45 UDS4 0.380 29.30

5. 1 8.10 - 8.55 UDS5 0.475 32.14

6. 1 11.10-11.55 | UDS6 0.320 33.50

TABLE NO. 1.8
UNCONSOLIDATED UNDRAINED DIRECT SHEAR TEST

Sr. | Borehole | Depth, m Type of Cohesion Angle of
No. No. Sample Kg/em? Friction “¢*
1. 1 5.50 UDS3 0.324 27.40

TABLE NO. 1.9
CONSOLIDATION TEST

Sr. | Bore hole Depth, m Type of | Void Ratio | Compression
No. No. Sample “e” Index “C.*“

1. 1 1.50-1.95 UDSI1 1.3563 0.389

2. 1 3.60 - 4.05 UDS2 1.2851 0.218

3. 1 5.50-6.10 UDS3 1.3216 0.278

4. 1 7.00 - 7.45 UDS4 1.1455 0.187

5. 1 8.10 - 8.55 UDS5 1.0864 0.141

6. 1 11.10- 11.55 UDS6 1.1656 0.131
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LABORATORY TESTS
ON
UNDISTURBED SOIL SAMPLES
TABLE NO. 1.10
CHEMICAL ANALYSIS OF SOILS

Sr.
No.

Bore hole | Depth, | pH | Sulphate | Chloride
No. m % %

1 3.60 8.40 0.015 0.029

309




RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 1

Bridge No. 422

Sheet No. 1 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) :- 30.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 15/5/08 to 16/5/08

Sachin W.T.: 2.00 m
Sample & Insitu test |SPT N|Casing/ |Thickn| Log Description UCT |[Silt +|Triaxi

g value [water |[ess clay [alC R .
g Depth (m) Type Depth  |(m) % kg/em 2| = 2 g
2 m CH =1 N
o 1  f 1 | Brownish soft consistency Clayey silts.

0.00-1.50 pst | | 1 |-
l_ _____

1.50-1.95 upst| | | | Brownish sandy clayey silts .

1.95-2.50 ps2 | | |1 |-
2 | GWL| |-

@ | |-

2.50--2.95 SPTI 18 |1200m|  [--—-

295-300 (| | |-
3_ _____

3.00-3.60 SPT2 | 21 | | |- Brownish = silty clay mixed sand .

3.60--4.05 ups2| | | |-
4 [4.05--4.50 ps3 | | | |-

4.50-5.10 SPT3 2 0 | |- Silty clay mixed with white gravels .

----- Very stiff stratum of Sandy Silty Clay.

syt 1 1 | 1 |-

5.10-5.50 ps4 | | 1 |-

5.50-6.10 ups3 | | | |-
6_ _____

6.10-7.00 pss | 1 |-
7 _[7.00-7.45 ups4| [ 1 |-

7.45--7.90 SPT4 | 40 | |  |-—-- Brownish silty clay mixed gravels.

7.90--8.10 pse | | | |-
8_ _____

8.10--8.55 upss| | | |-

8.55--10.50 ps7 | | 1 |-
9_ _____
o 1 | |- Brownish silty clay with medium sand .

10.50-11.10 | SPTS | 39 | |  |--—---
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 1

Bridge No. 422

Sheet No. 2 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) :- 30.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 15/5/08 to 16/5/08

Sachin W.T.: 2.00 m
Sample & Insitu test |SPT NJCasing/|Thickn] Log Description UCT |Silt +]Triaxi
=) value Jwater |ess clay [alC R .
‘g Depth (m) Type Depth  |(m) % kglem| o ° z E
2 (m) =
10.50-11.10 SPTS 390 | | Brownish Silty clayey medium dense
----- sands .
L e I I A I R
11.10--11.55s | UDS6 | | | | ----
11.55--1200 | | |  |----
L T U T A I R
12.00--12.45 | SPT6 42 (| |-
1245--1350 ( | | | |-
E e I e I R e
13.50-14.10 SPT7 R [ 1 |- Extreme hard stratum of cemetious
----- pebbles conglomerate material .
14 [14.10-15.00 | | | | |-
17.00 | -----
15 [15.00-16.00 | | | | |-
16.00--16.35 | SPT8 R [ 1 |- Hard silty fine grained sands .
E e I I N
16.35-1850 | | | | |- Brownish silty clay mixed with sand,
----- pebbles .
L e e I R
LR e I I A I R
18.50--18.70 [ SPT9 R | | Gravelly clayey sands of hard
18.70--2100 { | | |  |f---- consistency.
L I I A I R
2 1 1 1 | |-
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 1

Bridge No. 422

Sheet No. 3 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m) :-30.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 15/5/08 to 16/5/08

Sachin W.T.: 2.00 m
Sample & Insitu test |SPT NJ|Casing/|Thickn] Log Description UCT |Silt +]Triaxi
=) value Jwater |ess clay [alC R .
‘g Depth (m) Type Depth  |(m) % kg/cm s ] s z E
g (m) ofaf=] e ] e
18.55-2100 | | | | |- Brownish coloured silty clay mixed with
----- sand .
21.00--21.20 | SPT10( R | |  [-----
21 |21.20-23.00 ([ | | |- Brownish colour gravelly mixed with
————— gravelly.
22 T
230
23.00-2550 | | | | |- Gravelly clayey conglomerated mixtures
25.50--25.70  SPT11| R | |  [----
240 | | T
A I e N
25770-2800 ( | | |- Brownish silty clay with whitish coloured
----- gravel .
i I e e N
27, T
28 [28.00-30.00 | | | | |-
30.00--30.00 [ SPTI12| R | [ |- Hard pebbles cemented gravel sand
----- conglomerate .
2 I N I e I
30 (30.00-- | | | | |-

Bore hole terminated at 30.00 m
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SACHIN (BRIDGE NO. 428)

Topographically terrain is fairly leveled plain with agricultural lands on
both sides of the existing alignment .

1. EXPLORATION CHARACTERISTICS DETAILS:
1.1. UNDISTURBED AND DISTURBED SOIL SAMPLES :

Only one bore hole has been planned for this site. In all total 5 nos.
undisturbed and 12 nos. disturbed soil samples excluding S.P.T. samples have

been collected from 1 no. bore hole. The details of bore holes are presented in
Table no. 1.1.

TABLE NO. 1.1
DETAILS OF BORE HOLES AND SOIL /WATER SAMPLES

Sr. | Bore hole Depth Ground UDS S.P.T. D.S.
No. no. Below G.L Water Level S1 S2 (DS) S3

1. 1 30.30 m 1.70 m 5 9 12

1.2. GROUND WATER:

The water samples were collected from the site .

1.3. STANDARD PENETRATION TESTS : (IS 2131-1981)

A comparative study of “ N 7 values (i.e. no. of blows / 30 cm)
penetration using Terzaghi’s split spoon sampler, are presented in Table no. 1.2.
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TABLE 1.2
STANDARD PENETRATION TEST RESULTS

B.H. Sr. Depth of test “N?” Value Remarks
No. No. m blows/30 cms
1. 1 3.00 --- 3.60 09-11-13-17 24 Brownish Stiff

2 6.00 --- 6.60 22-42-36-41 35 Very hard
3 9.00 --- 9.60 07-11-40-48 51 Brownish hard
4 12.00 --- 12.60 25-27-41-45 68 Brownish Hard
5 15.00 --- 15.30 30-36 (0 cm) R Refusal
6 21.00 --- 21.30 40-49 (0 cm) R Refusal
7 24.00 --- 24.15 49 (0 cm) R Refusal
8 27.00 --- 27.60 19-30-35-41 65 Sand Stratum
9 30.00 --- 30.30 30-48 (0 cm) R Refusal

1.4. SOIL PROFILE:

The soil profile is presented in Annexure - I Fig. No. 1.1 and the details are
specified as below.

I) RESIDUAL SOIL FORMATION: (0.00 m to 30.30 m)

The initial overburden consists of residual soil formation . Brownish to
yellowish medium to stiff , very stiff and hard consistency low plasticity
Clayey Silts predominance is for major thickness of the stratum . There is
significant increase in stiffness of the Clayey Silt stratum . The stratum at 9.0
m shows even refusal . In general Clay stratum is MH Inorganic Silts of
medium to low plasticity. S.P.T. values in the initial reach of 10 m depth vary
from 24 to 51 .In later portion S.P.T. values vary from 68 to refusal . In
lowest zone Clay stratum is hard and tough .

2.0. LABORATORY TESTS:

The laboratory tests conducted on undisturbed soil samples recovered from bore
holes are given in Table No. 1.3. The tests as specified in schedule only have
been conducted . The soil samples have been tested as per IS codes . The
important IS codes for soils are IS: 2720 — 1985 (part--4), IS: 2720—1980 (part--
3), IS: 2720— 1973 (part — 2, 4, 10, 24 & 26), IS: 2720--1986 (part-15) and IS:
9259 (part-1979).
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TABLE NO. 1.3

DETAILS OF LABORATORY TESTS CONDUCTED ON SOIL AND

WATER SAMPLES

S.No Description Table Nos. | Nos. | Remarks
1. | Bulk Density & N.M.C. 1.4 4
2. | Grain Size Analysis 1.5 4
3. | Specific Gravity, Limit 1.6 4
4. | Triaxial Shear Test (UU) 1.7 4
5. | Direct Shear Test 1.8 2
6. | Consolidation Test 1.9 2
7. | Chemical test on soil sample 1.10 1
8. | Chemical test on water sample 1.11 1

The laboratory tests results have been presented in following pages .

LABORATORY TESTS

ON

UNDISTURBED SOIL SAMPLES
BULK DENSITY AND N.M.C.
TABLE NO. 14

Sr. | Bore hole Depth, m Type of Bulk N.M.C.
No. No. Sample | Density %
gm/cc
1. 1 2.00 —2.45 UDS1 1.820 18.30
2. 1 5.00 —5.45 UDS?2 1.890 17.50
3. 1 7.50 —7.95 UDS3 1.950 19.10
4. 1 10.00 — 10.45 UDS4 2.040 18.06
TABLE NO. 1.5
PARTICLE SIZE DISTRIBUTION
Sr. Bore Depth, m Type of | Gravel | Sand Silt - Clay
No. | hole No. Sample % % %
1. 1 2.00-2.45 UDS1 0.00 | 10.20 89.80
2. 1 5.00 — 5.45 UDS?2 340 | 1340 83.20
3. 1 7.50 —7.95 UDS3 6.90 | 18.30 74.80
4. 1 10.00 - 10.45 | UDS4 540 | 21.30 73.30
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LABORATORY TESTS

ON
UNDISTURBED SOIL SAMPLES
LIMIT STATES
TABLE NO. 1.6
Sr. | Bore Depth, m Type of | Specific | Liquid | Plastic | Plasticity
No. | hole Sample | Gravity | Limit | Limit Index
No.
1. 1 2.00-2.45 UDS1 2.61 49 25 24
2. 1 5.00-5.45 UDS2 2.66 47 24 23
3. 1 7.50-7.95 UDS3 2.67 43 24 19
4. 1 10.00 - 10.45 | UDS4 2.70 52 27 25
TABLE NO. 1.7
UNCONSOLIDATED UNDRAINED TRIAXIAL SHEAR TEST
Sr. Bore Depth, m Type of Cohesion Angle of
No. | hole Sample Kg/cm® Friction “¢
No.
1. 1 2.00 —2.45 UDS1 0.316 22.30
2. 1 5.00-5.45 UDS2 0.425 26.70
3. 1 7.50-7.95 UDS3 0.530 25.30
4. 1 10.00 - 10.45 | UDS4 0.620 25.80
TABLE NO. 1.8
UNCONSOLIDATED UNDRAINED DIRECT SHEAR TEST
Sr. | Borehole | Depth, m Type of Cohesion Angle of
No. No. Sample Kg/cm?® Friction “¢”
1. 1 2.00-2.45 UDS1 0.364 24.10
2. 1 5.00-5.45 UDS2 0.460 25.90
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LABORATORY TESTS
ON
UNDISTURBED SOIL SAMPLES
TABLE NO. 1.9

CONSOLIDATION TEST
Sr. | Borehole | Depth, m | Type of | Void Ratio | Compression
No. No. Sample “e” Index “C.”
1. 1 2.00 —2.45 UDS1 1.3024 0.138
2. 1 5.00 —5.45 UDS2 1.1652 0.117
TABLE NO. 1.10
CHEMICAL ANALYSIS OF SOILS
Sr. | Bore hole | Depth, | pH | Sulphate | Chloride
No. No. m % %
1. 1 7.50 8.20 traces 0.07

LABORATORY TESTS
TABLE NO. 1.11
CHEMICAL ANALYSIS

OF
WATER SAMPLE
Sr. Bore hole | Depth, pH Sulphate | Chloride
No. No. m ppm ppm
1. 1 5.00 8.00 29 75
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RENUKA ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

CLIENT: Stup Consultants Pvt. Ltd.

B. H. No. 1

Bridge No. 428

Sheet No. 1 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-30.30 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 31/5/08 to 2/6/08

Sachin Near Uma Cold Store W.T.: 1.70 m
Sample & Insitu test |SPT N|Casing/ |Thickn| Log Description UCT |[Silt +|Triaxi
g value [water [ess clay [alC R .
g Depth (m) Type Depth  |(m) % kg/em | s 2 2
2 m A EIEI RN
oy 1 f 1 |- Brownish clayey soft to stiff consistency
0.00-2.00 pst{ | | |- silts .
l_ _____
GWL|  [-—--
@ _____
1.70m|  [-—--
2 |2.00-2.45 upst| | 1 |-
245300 | | 1 | |-
0 [ N I I R e
3.00-3.60 SPT1 24 | |- Very stiff consistency clayey silts .
360500 | | 1 | |-
4 1 1 | | |-
5 |5.00-5.45 ups2|( (|1 |-
545600 | | 1 |-
s | 1 | | | |-
6.00-6.60 SPT2 7% 1 |- Brownish hard consistency silts .
6.60-750 (| | | |-
7_ _____
7.50-7.95 ubpss| | | |-
8_ _____
9_ _____
9.00-9.60 SPT3 st 1 |- Large pebble sandy clays of hard
9.60-1000 | | | | |- consistency.
10 (10.00-1045 [ UDS4|( | |  [-—--
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RENUKA ENGINEERS

CLIENT: Stup Consultants Pvt. Ltd.

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges,
DFCC project Between Vaitarna & Surat.

B. H. No. 1

Bridge No. 428

Sheet No. 2 of 3

(BGL)R. L. :- 0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-30.30 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 31/5/08 to 2/6/08

Sachin Near Uma Cold Store W.T.: 1.70 m
Sample & Insitu test |SPT NJCasing/|Thickn] Log Description UCT |Silt +|Triaxi

=) value Jwater |ess clay [alC R .
‘g Depth (m) Type Depth  |(m) % kglem| o ° z E
2 (m) A EIFI R

1045-1200 | | | | |- Brownish silty clay.
L I I R I R
L e U U A I R

12.00-12.60 SPT4 68 | | |- Brownish silty clay with reti.

12.60-1500 ( | | | |-
E e I e I R e
4 T
15 115.00-15.30 SPT5 R | | |-

15.30-1800 ( | | | |-
e T
L e e I R
18 [18.00-18.45 | UDS4 | | | |- Brownish clay reti .

18.45-21.00
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RENUKA ENGINEERS

PROJECT:- Geotechnical Investigation for construction of various Railway Bridges, B. H. No. 1
DFCC project Between Vaitarna & Surat . Bridge No. 428
Sheet No. 3 of 3
CLIENT: Stup Consultants Pvt. Ltd. (BGL)R.L.:-0.00 m

Casing diameter (mm) : i) 100mm and ii) 76mm

T.D (m):-30.30 m

Casing diameter (mm) : i) 100mm and ii) 76mm

Location:- (As per sketch)

Date: 31/5/08 to 2/6/08

Sachin Near Uma Cold Store W.T.: 1.70 m
Sample & Insitu test |SPT NJ|Casing/|Thickn] Log Description UCT |Silt +]Triaxi

=) value Jwater |ess clay [alC R .
‘g Depth (m) Type Depth  |(m) % kglem| o ° z E
2 (m) elalel e ] e

18.45-2t00 | | | | |- Brownish hard consistency clayey sandy

----- silts .

21 (21.00-21.30 | SPT6 R | | |-

21.30-2400 (| | |-
22 T
230 1 0 | | |
24 24.00-24.15 SPT7 R [ 1 |- Silty clays with large size sands and

24.15-2700 ( | | |- pebbles .
A I e N
i I e e N
27, T

27.00-27.60 SPT8 | 65 | |  |--—- Coarser pebble sand stratum .

27.60-3000 ( | | | |-
il I N I I I
2 I N I e I
30 (30.00-30.30 SPT9 R | |- Conglomerate stratum .

30.30--

Bore hole terminated at 30.30 m
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