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INTRODUCTION :

For proposed construction of Bridge over Yamuna river at Samoghar Ghat between Raipur &
Samoghar Ghat, in District of Agra (UP), the construction agency UP State Bridge Corporation Ltd,
Lucknow through its Bridge Construction Unit, Agra, felt necessity for Safe Bearing Capacity of Soil
for design of foundation and accordingly soil investigation was resorted to. The work of soil
investigation has been assigned to our concern G.B.S. ENGINEERS, | & 2, Bilal market, Near Old
Forest Check Post, Khadri, Sitapur road, Lucknow. The investigation results will be used for
foundation design for proposed structure.

WORK SCOPE :

In all three (03) numbers of investigation points each as per the details mentioned on bore log chart are
taken up for investigation. The field testing such as Standard Penetration Test and Recording of Water
Table was carried out and soil samples were collected for determination of Index properties. And
based on these, to determine Safe Bearing Capacity of the foundation soil and Safety against

T ionefaction.

LOCATION AND PERIOD OF INVESTIGATION :

All the investigation points are duly marked on the attached layout plan with this report. The approach
to easy and accessible. The investigations have been carried out during September’ 2024. The weather
was humid and moderate.

SITE INVESTIGATIONS & IN-SITU TESTS :

The investigation at site itself includes Standard Penetration Test (SPT) and observation of water
table. As per procedure laid down in 1S:2131-1985, starting from 0.55M depth, the SPT was
conducted at a regular interval of 1.50M and also wherever strata changed. Starting from 1.00M depth,
the UDS samples were taken up immediately after completion of SPT at the regular interval of 1.50M.
All the recorded and corrected SPT values are plotted on the bore log chart Annexure-C in this report.

STANDARD PENETRATION TEST:

Out of a number of similar tests, this test is one of the most important tests conducted at the site. This
test is specially suited for the Cohesionless soils which are ditficult to be sampled and is extremely
useful for reporting the relative density and angle of shearing resistance of Cohestonless soils. It can
also be used for determining the unconfined compressive strength of cohesive soils. The standard
penetration test (SPT) is conducted in a borehole using a standard split spoon sampler. The split spoon
is consisting of a driving shoe about 75mm long, steel tube about 450mm long which could be split
into two halves longitudinally and the coupling at the top of the tube about 150mm long. The inside
and outside diameters of the split tube are 35mm and 50.8mm respectively. The test is carried out by
deriving the split-spoon sampler into the soil by a hammer weighing 65.00 kg and falling freely from a
height of 750mm, through the guide rod. Each hammer blow derives the sampler into the soil. The
number of blows for each penetration of 150mm of the sampler is recorded in succession till the total
penetration becomes 450mm. The number of hammer blows for the tirst 150mm penetrations are
discarded considering them as seating derives. The total number of blows recorded for the last two
150mm penetrations are added to report the Standard Penetration Number (N). The recorded value of
standard penetration number is corrected for Dilatency Correction as well as Overburden Correction.
The Standard Penetration Tests were conducted as per 1S:2131-1963 in each bore hole at a regular
interval as specified by IS code upto end of investigation or refusal, whichever occurs earlier and the
values are indicated in the Bore log chart attached with this report.
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SAMPLING :

The disturbed and undisturbed samples were taken with utmost care and brought to laboratory for
testing. Proper attention was paid during extraction of samples for laboratory testing to arrive at
rational results. The Thin walled Sampler as per 1S:2132-1986 and 1S:11594-1985 (Reaftirmed 2006)
was used for extracting undisturbed soil samples. The UDS samples were extracted immediately after
termination of first SPT if UDS samples unable then Disturbed Samples DS collected i.e. or filled up
soil whichever is more, at a regular interval of 1.50M in each bore holes or wherever strata changed.

POSITION OF WATER TABLE :
The details of the water table encountered in each of the points of investigation during exploration has
been duly mentioned in the respective bore holes and also on the lab test results sheet.

LABORATORY INVESTIGATIONS :
The selected the Disturbed and the Un-disturbed samples collected from the site were tested for the
following Index properties in the laboratory:

8.1  Grain Size Distribution/Sieve Analysis as per IS : 2720 (Part4 )-1985, (Reaff. 1995)

8.2  Atterberg’s limits as per 1S:2720 (Part 5) - 1985, (Reaffirmed 1995)

8.3  Natural moisture content as per IS : 2720 (Part II) - 1973, (Reaffirmed 2002)

8.4  Bulk density as per IS : 2720 (Part 28) - 1974, (Reaffirmed 1995)

8.5  Specific Gravity as per IS : 2720 ( Part 3/Sec 1 &2) - 1980, (Reaffirmed 1997)

8.6 ¢ & ¢ test/Tri-axial compression Test as per IS : 2720 (Part 12)-1981, (Reaff. 1997)

8.7  Consolidation test as per IS : 2720 ( Part 13 ) - 1986, ( Reaffirmed 1997 )
METHODOLOGY AND APPROACH :
The bearing capacity of shallow foundations is worked out on two considerations, firstly, foundations
should be safe against shear failure as per IS: 6403-1981 and, secondly, it should be safe against
excessive settlement as per IS: 1904-1978. The depth of foundation is governed by para 4.2, sub-para
4.2.1(d) of IS: 1080-1980 and the various IRC codes based on the scour depth as also on desired
bearing capacity. Investigations have been carried out in reference to Indian Standard Specifications.
The minimum value of results for evaluation of Safe Bearing capacity has been considered.

BEARING CAPACITY CALCULATIONS :

Further, due regard have been paid to the recorded values of Standard Penetration Test (N-values) as
also to economic considerations for the type of foundation. As per IS code, the tactor of safety on
ultimate bearing capacity is to be taken from 2.5 to 3.0. The value of F.O.S. is decided reasonably
depending on the nature of sub soil and loading on it. In the present case the factor of safety has been
considered as 2.5.

LIQUEFACTION OF SUBSOIL STRATUMS :

It is the phenomenon in which the soil starts behaving as liquid under certain set of conditions. It is
associated with decrease in safe bearing capacity of subsoil during earthquake. It occurs under 3
situation only, namely, when subsoil is saturated, loose sandy soil (fines < 5%) and SPT values is less
than 15. With these conditions, liquefaction becomes the function of earth quake intensity on seismic
coetficient as per adopted/ recommended as IS code. If subsoil at any place does not fulfill any of
these three conditions, the liquefaction will not occur. In the event of Earthquake, additional shear
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stress are generated in subsoil which are termed as Cyclic Stress Ratio (CSR). These additional shear
stress must be considered while evaluating Safe Bearing Capacity of subsoil so that the structure
should also remain stable during occurrence of earthquake. If equivalent average shear stress tav is
anticipated in founding subsoil due to earthquake, then it could be used as an important parameter for
safety against liquefaction.

The additional shear stresses generated in the subsoil during earthquake must be considered while
evaluating Safe Bearing Capacity of subsoil. If the equivalent average shear stress due to earthquake is
T, then the nommalised average shear stress t,, with initial effective overburden pressure (o) is
termed as Seismic Demand of soil layer for safety against liquefaction. This Seismic demand is termed
as Cyclic Stress Resistance (CSR) against earthquake.

The Cyclic Stress Ratio (CSR) and Cyclic Resistance Ratio (CRRO values are evaluated at different
depths and the depth prone to Liquefaction, and hence safety against liquefaction can be determined.
The probability of Liquefaction exists if FS, is less than 1.0, otherwise safe. As per 1S:1892 (Part-1I)-
2016, the Factor of safety against liquefaction should be taken as 1.10.

GENERAL NATURE OF UNDERNEATH SOIL :

Based on investigation conducted at three points being 60.00M deep propose conduction of 02 Lane
Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara Road, at Samoghar Ghat, in District of
Agra (UP) and results obtained from samples collected from therein, an opinion may be framed
regarding general nature of subsoil. The location and scope of investigation is decided by the client.
The layout of points are duly marked on the layout plan attached with this report. The results of soil
stratum in the bore boles are largely at variance in vertical as well as lateral directions and the subsoil
stratum varies not only in terms respective levels but in terms of index properties and difficult to be
compared. However, reasonable comparison may made by considering the respective position and
levels of subsoil stratum and adjusting index properties at the desired level without inviting
significant error. The client has desired to determine the Safe Bearing Capacity at 40.00M depth from
LWL, for Well foundation of Dia. 8.00 M. Broadly, the subsoil is consisting of cohesive soil from
surface followed by non-cohesive soil and thereafter cohesive soil again starts and continues till the
end of investigation i.e. 60.00M. The non-cohesive soil is fine sand or clean sand of SP group
primarily coarse sand. The silty clay of low plasticity CL group contains the kankars and gravels in
variable percentages in its upper as well as lower stratum. The Water Table is lying lowest at less
than 2M below NGL and the corresponding levels are mentioned on the borelog chart. The seasonal
variations are expected in the present level of water table and during monsoon season these would
vary considerably depending on the depth of river water. The penetration resistance of the soil is
satisfactory.

RINLY I
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13.0 SUGGESTIONS & RECOMMENDATIONS :

The investigation is conducted at three (03) points of 60.00M deep from existing ground level with
respect bore hole level for determination of Safe Bearing Capacity of subsoil for proposed
construction of Bridge of Yamuna river at Samoghar Ghat between Raipur & Samoghar Ghat in
District of Agra (UP). The foundation is proposed at 40.00M depth below LWL. The results of soil
stratum in the bore boles are nearly similar and reasonably comparable and, thus, can be correlated in
lateral directions without inviting significant error. The client has desired the Safe Bearing Capacity at
40.00M depth from LWL, as such, sample calculations are carried out for safe bearing capacity for
Well foundation of Dia. 8.00M placed at 40.00M depth below LWL and evaluated results are being

tabulated as follows.

WELL FOUNDATION
2 Wy | Footing F:;Oﬁtf}:g Lowest Shear Parameters Allowable Bearing Pressure
2 "7 depth | RLof | “SP™ | Water |Cohesion| Internal | Void (T/m?)
2 | Dia. bel Footi from Level ' Fricti ti
9. (M) oW ooting bore ho]e cve (M TICLION ratio Shear Settlement
é (LWL) (LWL) > Criteri Criteri Adopt
Top kg/em o (e) riteria riteria
8.00 | 40.00 |148.150| 45.18 |142.970| 0.31 12.00 | 0.539 | 104.33 | 37167 | 104.33
2| 800| 40.00 |151.850| 48.88 |142.970| 0.33 14.00 | 0.676 | 92.26 118.18 92.26
3| 8.00 | 40.00 |150.750| 47.78 |142.970| 030 13.00 | 0.616 | 97.88 317.76 97.88
Adopt Safe Bearing Capacity| 98.16

Therefore, for Well footing dia. of 8.00M placed at 40.00M depth below LWL, the values of Safe
Bearing Capacity and other related parameters as reported above may be adopted for the depth below

corresponding bore holes.

As per provisions of 18:1893-206, the substructure/foundation should also be safe against seismic
forces in the corresponding seismic within which structure is proposed, the Cyclic Resistance of
subsoil must greater than Cyclic Stress Ratio at footing level as well as below foundation. The Cyclic
Stress Ratio and Cyclic Resistance Ratio is determined at foundation level and below footing by
analysing subsoil data and the results evaluated are being furnished as follows:;
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1| 45.18 | 0.1113 | 0.2577 | 0.2577 |103.0| 46.13 | 2.319 1.100 | Hence, Safe under Seismic Forces

48.88 | 0.1196 | 0.3282 | 0.3282 [103.0] 52.33 | 2.744 | 1.100 Hence, Safe under Seismic Forces

3| 4778 [ 0.1169 | 0.2800 | 0.2800 |93.00] 48.06 | 2.395 | 1.100 Hence, Safe under Seismic Forces

From the above Liquefaction analysis, it is found that Cyclic Resistance Ratio (CRR) is sufficiently
more than 10% over Cyclic Stress Ratio at footing level of 40.00M below LWL ie. at the
corresponding depth from respective top of bore holes as well as below footing for entire range of
investigation. As such, subsoil is safe against probable phenomenon of Liquefaction due to seismic
activities at footing level as well as below footing depth for the investigation range from footing level
upto 55.00M. The Silt factor K;is 1.06

M. B. Khan
M. Tech. (Sir)
Consultant to G. B. S. Engineers

3R, . DIWAKAR
| Dy.ProjectManager
U'gr'ug. Construotion Unit-#gne




14.0 LIMITATIONS:

Every investigation for any technological work always has its own boundaries within which it is
applicable. Therefore a number of assumptions are made for arriving at practicable inference. Some of
these may or may not be within the control of investigator, however all possible attention have been
paid thereupon. The present report has been prepared with utmost care with respect to investigational
results and consequent recommendations within the framework of IS specifications are made. But still
it has got the following limitations, which are beyond the control of any engineer, and depends only on
given conditions.

a

The present report is based on the results of investigations carried out by manual auguring and
Wash boring/Pressure boring and the report, and corresponding recommendations, are based on
these values.

The natural moisture content of the soil is an important property and is an instant characteristic and
changes from time to time depending upon surface drainage conditions as well as surface recharge
and ground water recharge conditions. As such the value of natural water content represents natural
water content at the site as well as at the given level at the time of investigations.

The most important field test, namely Standard Penetration Test has been carried out at the site to
assess the in-situ penetration resistance of the soil at present conditions which may vary under
different moisture contents. However soil below the site is mostly clayey for considerable depth
and application of suitable correction serves the purpose.

Average value nf the particle size, as per IS rnde, have heen considerad as sach all particles falling
in the range of one mesh size to the next shall pass through the opening.

Only those values have used which are reliable and those giving absurd results are neglected and
slipped soil samples has not been considered.

Type of foundation and its depth has been considered as desired by client. In case of Pile
foundation, dia. and length of Pile has been considered from load capacity and available firm soil
strata considerations and with cut-off depth based on founding level. Also different Pile dia. and
length would yield different load capacities.

In case of clayey soil stratum consisting of Low and Intermediate plasticities or from intermediate
to high plasticities, the change in depth of silty clay of low plasticity to that into intermediate
plasticity etc. has been considered suitably as it was only be ascertained based on test results and
not during boring operation.

Modulus of Subgrade Reaction has been assumed suitably for the given condition of clayey soil for
estimation of immediate settlement.

Grain Size Distribution curves are attached for only one bore hole since these being the graphic
presentation and their data is already given in the Results data sheet.

For estimation of immediate settlement the value of Poisson's ratio has been considered as provided
in the IS code i.e. 0.50

Safe Bearing Capacities for open/deep foundation correspond for desired size. If safe bearing
capacity at any other depth or for any other size is desired, the same could be determined with the
procedure given the sample calculations.

lr R. B. DIWAKAR
Dy. Project Manegat
U. B Siede Bridge Corporilion L.
Biridge Construction Uniwigire



ANNEXURE - B
RECORDED & CORRECTED VALUES OF STANDARD PENETRATION TEST
Site/Location Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara Road,at
Samoghar Ghat Agra (UP).
Client/ Agency Dy. Project Manager, BCU, Agra, UPSBC Ltd
Bore Hole No. 1 Sep’ 2024 Lver Brid_J 142970 | BHLVL | 148150 | FilledUp | 1500 |water Table| 1.350
SN Depth Recorded SPT/N-Values Sf)il Type Fill/ _ Due to Overblllrden Due to Dilate“ncy
N, N, N, N' Cohesive/ Non-cohesive| Comection | Negmenea | Correction | N'eomrected
1 055- 100 2 3 4 7 Cohesive 0.00 7.00 0.00 7.00
2| 205- 2501 4 5 5 10 Non Cohesive 1.40 14.00 0.00 14.00
3] 355- 400 5 6 6 12 Non Cohesive 1.20 14.40 0.00 14.40
4] 505- 5500 6 7 8 15 Non Cohesive 1.20 18.00 1.50 16.50
5| 655- 700 7 8 9 17 Non Cohesive 1,00 17.00- 1.00 16.00
6| 805- 850 8 9 10 19 Non Cohesive 1.00 19.00 2.00 17.00
71 955-1000 9 11 15 26 Non Cohesive 084 21.84 342 18.42
8 | 11.05- 11.50] 10 15 17 32 Non Cohesive 0.84 26.88 594 20.94
9 |1255- 1300 15 17 20 37 Non Cohesive 0.78 28 68 6.84 21.84
10| 1405 - 1450| |7 19 22 41 Non Cohesive 078 31.78 839 23.39
11| 15.55 - 16.00 17 20 25 45 Non Cohesive 0.70 31.50 825 2325
12| 17.05 - 17.50] 18 20 26 46 Non Cohesive 0.65 29.90 745 2245
131 18.55 - 1900] 20 25 28 53 Non Cohesive 0.65 3445 9.73 24.73
14 1 20.05 - 20501 19 27 30 57 Non Cohesive 0.60 3420 9.60 24.60
15| 21.55 - 22001 20 30 29 59 Non Cohesive 0.60 35.40 10.20 2520
16 | 23.05 - 23.50] 22 30 30 60 Non Cohesive 0.55 33.00 9.00 24.00
17 | 2455 - 25000 22 25 28 53 Non Cohesive 0.55 29.15 7.08 22.08
18 | 2605 - 26,50 20 23 26 49 Non Cohesive 0.50 2450 4.75 19.75
19 [ 27.55 - 2800 23 27 29 56 Non Cohesive 040 2240 3.70 18.70
20| 29.05 - 29.50] 25 30 32 62 Non Cohesive 0.40 2480 4.90 19.90
2113055 - 3100 22 27 30 57 Non Cohesive 0.40 22 80 390 18.90
2213205 - 3250 22 29 31 60 Non Cohesive 0.40 24.00 4.50 19.50
2313355 - 3400 25 32 34 66 Non Cohesive 0.40 26.40 5.70 20.70
24 | 35.05 - 3550 25 33 35 68 Non Cohesive 0,40 27.20 6.10 21.10
253655 - 3700 26 38 39 77 Non Cohesive 0.40 30.80 7.90 22,90
26 | 3805 - 3850 25 40 42 82 Non Cohesive 0.40 32.80 8.90 23.90
271 39.55 - 40.00| 22 38 44 82 Cohesive 0.00 82.00 0.00 82.00
28 |1 41.05 - 41.50] 21 40 43 83 Cohesive 0.00 83.00 0.00 83.00
29 | 4255 - 43.00] 23 41 42 83 Cohesive 0.00 83.00 0.00 83.00
30 | 44.05 - 44.50] 23 43 44 87 Cohesive 0.00 87.00 0.00 87.00
31 | 4555 - 46,00 22 40 45 85 Cohesive 0.00 85.00 0.00 85.00
32| 47.05 - 47.50] 20 42 44 86 Cohesive 0.00 86,00 0.00 86.00
33 [ 4855 - 49.00[ 18 38 40 78 Cohesive 0,00 78.00 0.00 78.00
34| 50.05 - 50:50f 20 43 45 88 Non Cohesive 040 3520 10.10 25.10
35]15155- 5200 23 46 47 93 Non Cohesive 040 3720 11.10 2610
36 | 53.05 - 53.50| 25 50 53 103 Non Cohesive 0.40 41.20 13.10 28.10
37| 5455 - 5500 22 43 45 88 Non Cohesive 040 3520 10.10 2510




Bore Hole No. 2 Sep' 2024 ’ver Bn'dl 142970 | BHLVL ] 151.850 | Filled Up I 0.000 |Water Table| 8400
SN Depth Recorded SPT/N-Values Sf)il Type Fill/ ‘ Due to Overbtlxrden Due to Dilat?ncy
N, N, N, N Cohesive/ Non-cohesive| Correction | N yeaes | Correction | N orected
1 055- 1000 2 3 4 7 Non Cohesive 2.00 14,00 0.00 14.00
2| 205- 2501 2 3 4 7 Non Cohesive 1.40 9.80 0.00 9.80
3| 355- 400 3 4 4 8 Non Cohesive 1,20 9.60 0.00 9.60
4| 505- 5501 3 4 5 9 Non Cohesive 1.20 10.80 0.00 10.80
5] 655- 7001 4 5 6 11 Non Cohesive 1.00 11.00 0.00 11.00
6| 805- 850 4 5 7 12 Non Cohesive 1.00 12.00 0.00 12.00
71 955-1000 5 6 8 14 Non Cohesive 0.84 11.76 0.00 11.76
8 |11.05- 11.50] 5 8 10 18 Non Cohesive 0.84 15.12 0.06 15,06
9 | 1255- 13001 6 11 13 24 Non Cohesive 0.78 18.60 1.80 16.80
10 1405 - 1450] 8 14 16 30 Non Cohesive 0.78 2325 413 19.13
11]1555- 1600 8 17 20 37 Non Cohesive 0.70 25.90 545 20.45
121 17.05- 1750} 9 20 22 42 Non Cohesive 0.70 29.40 7.20 2220
13]1855- 1900 6 12 15 27 Non Cohesive 0.65 17.55 128 16.28
14 | 2005 - 2050 7 12 16 28 Non Cohesive 065 18.20 1.60 16.60
15]12155- 2200 9 19 17 36 Non Cohesive 0.60 21.60 3.30 18.30
16 | 23.05 - 23.50] 10 20 20 40 Non Cohesive 0.60 24.00 4.50 19.50
17 | 2455 - 2500] 18 20 21 41 Non Cohesive 0.55 22.55 378 18.78
18 12605 - 26.50] 18 21 22 43 Non Cohesive 055 23.65 433 19.33
192755 - 2800 20 25 29 54 Non Cohesive 050 27.00 6.00 21.00
2012905 - 29.50] 19 27 30 57 Non Cohesive 0.40 22.80 3.90 18.90
2113055 - 31.001 21 30 32 62 Non Cohesive 040 24.80 4.90 19.90
2213205 - 3250 22 30 32 62 Non Cohesive 0.40 24.80 4.90 19.90
23 3355 - 34000 20 32 35 67 Non Cohesive 0.40 26.80 5.90 20.90
24 | 3505 - 3550) 18 33 36 69 Non Cohesive 0.40 27.60 6.30 21.30
251 36.55 - 37.00f 19 34 38 72 Non Cohesive 0.40 28.80 6.90 21.90
26 | 38.05 - 3850 16 32 36 68 Cohesive 0.00 68.00 0.00 68.00
2713955 - 40.00f 17 34 37 7 Cohesive 0.00 71.00 0.00 71.00
28 | 41.05 - 4150 19 36 38 74 Cohesive 0.00 74.00 0.00 74.00
29 | 42,55 - 43.00] 16 30 33 63 Cohesive 0.00 63.00 0.00 63.00
30 | 44,05 - 4450 15 31 34 65 Cohesive 0.00 65.00 0.00 65.00
31 | 4555 - 4600 17 33 35 68 Cohesive 0.00 68.00 0.00 68 00
3214705 - 4750 18 35 37 72 Cohesive 0.00 72.00 0.00 72.00
33|4855-49.000 20 30 36 66 Non Cohesive 0.40 26.40 5.70 20.70
3415005 - 5050 20 31 38 69 Non Cohesive 0.40 27.60 6.30 2130
35151.55- 5200 22 29 41 70 Non Cohesive 0.40 28.00 6.50 21.50
36| 53.05- 5350 24 45 49 94 Non Cohesive 0.40 37.60 11.30 26.30
375455 - 5500 25 50 53 103 Non Cohesive 040 41.20 13.10 28.10
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Site/Location Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara Road,at
Samoghar Ghat Agra (UP)
Client/ Agency Dy. Project Manager, BCU, Agra, UPSBC Ltd
Bore Hole No. 3 Sep' 2024 JverBrid] 142.970 | BHLVL | 150750 | FilledUp | 0.000 [water Table| 5.600
SN Depth Recorded SPT/N-Values SQi] Type Fill/ ' Due to Overblllrden Due to Dilat?ncy
N, N, N, N' Cohesive/ Non-cohesive| Correction | Noypeaed | Correction | N oreqea
1 055 - 100 4 4 5 9 Non Cohesive 2.00 18.00 1.50 16.50
) 205 - 250 4 5 6 11 Non Cohesive 1.40 1540 0.20 15.20
3 355 - 400 5 6 6 12 Non Cohesive 1.20 14.40 0.00 14.40
4 505- 550 5 6 8 14 Non Cohesive 1.20 16.80 0.90 1590
51 655- 700 7 8 10 18 Non Cohesive 1.00 18.00 1.50 16.50
6 805- 850 8 11 13 24 Non Cohesive 1.00 24.00 4.50 19.50
7 9.55 - 10.00 8 14 18 32 Non Cohesive 0.84 26.88 5.94 20.94
8 | 11.05 - 11.50 9 17 20 37 Non Cohesive 0.84 31.08 804 23.04
9 | 1255- 13.00] 11 20 20 40 Non Cohesive 078 31.00 800 23.00
10| 1405 - 1450] 10 18 20 38 Non Cohesive 0.78 29.45 7.23 2223
11 ]1555-1600] 10 19 21 40 Non Cohesive 0.70 28.00 6.50 21.50
12|1705- 1750 12 21 23 44 Cohesive 0.00 44.00 0.00 44.00
13]1855-1900] 10 20 21 41 Cohesive 0.00 41.00 0.00 41.00
14 ] 20.05 - 20.50 13 23 28 51 Cohesive 0.00 51.00 0.00 51.00
151 21.55 - 2200 11 21 25 46 Non Cohesive 0.60 27.60 6.30 21.30
162305 - 2350 10 22 27 49 Non Cohesive 0.55 2695 598 2098
17 | 2455 - 2500 13 20 23 43 Non Cohesive 0.55 23.65 433 1933
1812605 - 2650 12 22 25 47 Non Cohesive 050 23.50 425 19.25
1912755 - 28001 10 22 28 50 Non Cohesive 0.50 25.00 5.00 20.00
20 ] 29.05 - 2950 12 25 30 55 Non Cohesive 0.40 2200 3.50 18.50
21| 30.55 - 3100 15 30 36 66 Non Cohesive 040 26 40 570 20.70
2213205 - 3250] 13 28 35 63 Non Cohesive 0.40 2520 510 20.10
231 33.55 - 3400 11 29 36 65 Non Cohesive 0.40 26.00 5.50 20.50
24 | 3505 - 3550 12 31 38 69 Non Cohesive 0.40 27.60 6.30 21.30
2513655 - 37.00 15 34 40 74 Non Cohesive 0.40 2960 7.30 2230
26 | 38.05 - 3850 14 30 37 67 Non Cohesive 0.40 26.80 590 20.90
2713955 - 4000 11 28 32 60 Non Cohesive 0.40 24,00 4.50 19.50
28 | 4105 - s1.50] 12 30 34 64 Non Cohesive 0.40 25.60 530 20.30
29| 4255 - 43.00| 14 32 36 68 Cohesive 0.00 68.00 000 68.00
30 [ 4405 - 4450 13 35 37 7 Cohesive 0.00 72.00 000 72.00
31| 45.55 - 46.00 15 38 40 78 Cohesive 0.00 78.00 0.00 78.00
3214705 - 4750 18 34 44 78 Cohesive 0.00 78.00 0.00 78.00
3314855 - 49.00| 21 35 48 83 Cohesive 0.00 83.00 0.00 83.00
34| 5005 - 5050 23 27 50 Thl Cohesive 0.00 77.00 0.00 77.00
3515155 - 5200, 25 40 53 93 Cohesive 0.00 93.00 0.00 93.00
36 | 5305 - 5350 24 38 50 88 Cohesive 0.00 88.00 0.00 88.00
37|5455- 5500 26 43 49 92 Cohesive 0.00 92.00 0.00 92.00

== VLA AL A L=
— R DIVAKA

. Projadl mansgel
P, & Brdge Corporalion L.
ATy ﬁc\, mtn f:f*\.' v 0Sr ,hlk,_,}."gm‘




ANNEXURE -C

BORE LOG CHART

. . Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara Road,at
Site/Location
Samoghar Ghat Agra (UP).
Chent/ Agency Dy Project Manager, BCU, Agra, UPSBC Ltd
Bore Hole No_ 1 Water Table : 1350 | RL of Bore Hole: 148150 [ LWL 142970 | Filledup: 1.500
Sep' 2024 River Bridge  Investigator : G.B.S. Engineers, Lucknow - 226 020
Depth| LvL Soil Type [ IS Gr. | Hatching | LvL L] 5 10 15 20 5 30 £ a0 L] 50
= 0.00
100 | 147150 | Silty Sand
ik Fines 124 1,00 66 +-0—Bc T 1100
200 | 146150 with Fines 12-] SM ‘%h\h
3.00 | 145150 ——2 L [y g
: : i 1400, 503‘q 50
400 [ 144150 o o & o
500 | 143 150 | "ne Send . ! G s
with Fines <| SP 5.00 e, %5 57
600 | 142150 - oo 1650, 5,50 @S, 5150
7,00 | 141.150
A 700 700 o000 700
8.00 | 140.150 L
8.00 -
9,00 | 139.150 e 1700,8.50 % <] 19,85p
10,00 138 150 10.00 HHAT 000 \ L e
11.00| 137.150 i
12.00] 136150 g 20.94, 11.50 "%, 34,1150
13.00] 135150 | g, Silty - 13.00 Sgth 2 \ A sy
14.00| 134.150 Silvery A6 \
1500] 133.150 i 28.39,14[50 4 2, 41,}14.50
16:00)§132:350 1600 A 454,00
17.00] 131150 17.00 2
18.00 130.150 Lor 2245, 17.90 4 ., 46,117.50
19.00] 129.150 1508 10,00 P P -
20,00[ 128150 .
21.00] 127.150 1100 24.60, 30.50
22.00] 126 150 S R
23.00| 125150 i V.
24.00| 124.150 2800 p4.00,28.50 ¢
25.00] 123150 | Fine Sand 3600 23 pE-35-00 V4
1Y
26.00| 122.150 | with Fines <| SP oo fd
7700 21150 59, S0 19.75, }6.50 14, 26.50
28.00] 120.150 2w 7026006 {
29.00( 119.150 £vo \
8 p
3000 118.150 =1 1130, pa o
3100 117.150 31.00 S .[
32.00| 116.150 || 31.80] 32.00
~ 19.50, §2.50
33.00] 115.150 31.00
34.00] 114,150 34.00 26-76134-66
3500] 113150 . 3500
L Silty Sand M 21.19, 35.50
36.00| 112150 | with Fines 36.00 X
37.00] 111.150 37.00 P, 3'.'.fe T
38.00
38.00] 110.150 L T I -
39.00] 109.150 38.00
40.00] 108.150 40.00
41.00( 107.150 4100
42,00 106.150 | g
4300 105150 |1 Clay e 43.00
Low R
44.00| 104.150 Plasticity CL 500
45.00) 103150 with :
46.00| 102,150 | Gravels .99
47,00
47.00| 101.150
48.00
48.00| 100.150
48.00
49.00| 99.150 4860
50.00
50.00| 98150 e 25.10,50.50 g——T1_
5100| 97.150 <00 BT
52.00| 96150 | Silty Sand | e %
53.00 95.150 | with Fines ' 23.10,5350 2
54.00
54.00| 94 150 T iy
55.00 o o
55.00| 93150 5501

R.B. DiWAKAj
Dy. Project N Srporation Lid.
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BORE LOG CHART

Site/Location

Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara Road,at

Samoghar Ghat Agra (UP).

Client/ Agency

Dy. Project Manager, BCU, Agra, UPSBC Ltd

Bore Hole No. 2 Water Table : 8.400 | RL of Bore Hole: 151.850 | LWL 14297 [Filled up 0.000
Sep' 2024 River Bridge Investigator : G.B.S. Engineers, Lucknow - 226 020
Depth| LvL Soil Type |IS Gr.| Hatching | LvL I = 5 5 = - » - = B = so
100 | 150850 | Silty Sand 0.00
200 | 149 850 |t Fines 12| SM 100 7-1of 81406106
2028 240 i) i g
3.00 | 148850 200 :
4.00 | 147.850 soo | 7250 % g 980,p50
- Fine Sand ! B
5,00 | 146, b 400 840960400
6.00 | 145 izg rith Fines <Ji, 5P 5.00 L
' : 5% ' 9.$50 x| 10.§0,5.50
7.00 | 144.850 6.00 le
n 3
8.00 | 143,850 e i 7.00 1760 \ 0790
9.00 | 142,850 8.00
oo 12,850 & 1100,85h
10.00 | 141.850 - -
11.00 | 140.850 10.00 e -
11.00 Ce
12.00 | 139.850 on 18, 11%0 15.0, 11.50
13.00| 138.850 . : % =
] Sand Silty
1400] 137850 sivery | ME L3120 “M
15.00 | 136 850 L W 1938, j1a.50 -
15.00 i Trars
16 00| 135 850
17001 134 850 16.00 \23.-‘« —Hr- B 16-0 vl
el (LSl o 3 2ja0,17k0 2, 17502
19.00 | 132.850 o d8o - 2 =
20.00| 131.850 : 19.00 o 16 PR AR
20.00 '_
21.00| 130.850 oo % 16|68, ZDED .,
5 P - bl ol S
23.00] 128.850 - ‘\ EESE Sl T e
23.00 e
24.00| 127,850 oo o 19.50[2350 | 40,p3s0 %
25.00 126.850 | Fine Sand 15'00 / o] i [ T
26.00| 125.850 |with Fines<| SP ’E 1 e R R 3
27.00 | 124.850 5% ?E‘ :Z 19.3326.50 43,2650 ..
28.00 | 123.850 =, =
29.00| 122.850 = e P
29.00
3000 121.850 . [ 18.90, pa.so
31.00| 120.850 )
310 19903100
32.00| 119.850 31.80
- 32.00
33.00| 118.850 . 19.9¢} 32.50
32.00| 117.850 o Sk
3 > 2 26-36, 34
500| 1168301 g1ty Sand Rt 3500
36.00 | 115850 | wirh Fines . 2180, 35.50
37.00| 114.850 o
37.00 -
38,00 113.850
3900 38.00
39,00 112.850 S
4000 111.850 40,00
4100] 110.850 Ahh
4200 109850
" ISilty Clay of| .
43.00] 108850 "™ 2900
44 00| 107.850 Plasticity CL 44,00
45.00] 106850 |  with 45.00
46,00 | 105850 | Gravels 45.00
47.00| 104.850 47.00
48.00| 103.850 48.00
49.00| 102.850 | s 49.00 00—
50,00 | 101.850 50.00 T T
51.00] 97150 51.00 § el
52.00| 96.150 | Silty Sand | oo 52.00 e
53.00| 95.150 | with Fines 53.00
B0, 53.50
54.00| 94150 54.00 i
55.00| 93.150 5500 E50Y ™ PR BE

g

..

£ ot
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BORE LOG CHART

. ' Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara Road,at
Site/Location
Samoghar Ghat Agra (UP)
Client/ Agency Dy. Project Manager, BCU, Agra, UPSBC Ltd
Bore Hole No. 3 Water Table : 5.600 RL of Bore Hole: 150.750 LWL 142,970 |Filled up : 0 000
p
Sep' 2024 River Bridge Investigator : G.B.S. Engineers, Lucknow - 226 020
Depth| LvL Soil Type |IS Gr.| Hatching | LvL o 5 10 15 20 25 30 35 a0 a5 50
1.00 | 149750 | Silty Sand 0.00
200 | 148750 with Fines 12-| SM 1.00 HHee A
- - 50% 240 2.00 ; -
3.00 | 147.750 200 15.2,3.50 1¢.50
400 | 146750 | : : s
5.00 | 145 750 ] Fine Sand a0 g
with Fines <| SP 5.00 =
6.00 [ 144750 | 5, oo 15.90, 5.58. /%45 40
7.00 | 143750 5
800 | 142.750 200 e S L B N T
8.00 -
9.00 | 141.750 200 19.50,/8.50 | 24 880
10.00 | 140.750 ’ o T
10.00 FE-S4—3- e — 3P 3000+
11.00| 139.750 ) S
12.00 | 138.750 u'w 2104, 1150 ¥ ", 31, 11.50
13,00/ 137.750 | angssitey | | 1200 3366143 601305
14.00| 136.750 | Silvery | 5
3200 EEE T | T LT
1500 | 135.750 . ' L
16.00 | 134.750 1600 g____‘ s6—+d-66-40; e oo ]
17.00 | 133.750 1750
18.00[ 132.750 ’ 44, 1T 50~24.00, 17
18.00
19.00 | 131,750 S0t 1900 41 1900 éii'“ 15.4
20,00 | 130.750
20.00 .
21.00[ 129.750
21.00 .
72,00 128.750 e s ST P ]
22.00 Ty30, 2290 ]
23.00] 127.750 00 (
24.00| 126.750 2400 ¥ 2098,23.40 49,2150 X
X . +=
25.00] 125.750 | Fine Sand P00 % 39:31 3560 s ot
26.00 | 124.750 | with Fines <| SP 5 2600 :
~— 2 O,
57001 123 750 5% 2 e 4| 19.25,]26.50 47,28{50 ,
2800 122.750 = 20.05-28.04 5o-2660-
29.00| 121.750 1oL, .
2 2.
30.00] 120.750 2 100 Q‘ 1850, 2950
3100 119.750 3100 2070, 31.h0
32,00 118.750 3180 e
33,00] 117.750 a0 #2040 323p
34.00] 116.750 3400 *—2&5&3«.,
3500[ 115750 | i Sand 35.00 2
36.00] 114.750 M 2P0
z 79V | with Fines 36.00 l
37.00| 113750 3700 4 L e
38 : Y
00| 112.750 - 3800 #  20.90, 3850
3900 111.750 39.00
40,00 110.750 000 40.00
41.00] 109.750 41.00
2030 a1.5(
42.00| 108750 | 42.00
23.00| 107750 | Clay of] 500
- Low =
44,00 106.750 Plasticity CL = 8
45.00] 105750 | with o
46.00| 104.750 | Gravels 4600
47.00 | 103 750 4100
48.00| 102.750 3500
49.00| 101 750 1860 49.00
50,00 | 100750 000
s51.00] 97.150 18
52.00] 96.150 | SitySand | ¢\ -
53.00| 95.150 | with Fines 30
54.00| 94150 -
5!
55.00| 93.150 5500 P 7~

. B. DIWAKAR

S(‘ Dy. Project Manager
U. P. State Bridge Corporation Ltd.
Bridge Construction Unit-+gra
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ANNEXURE -D
Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Barmrauli Katara Road,at Samoghar
: Ghat Agra (UP).
Client/ Agency : Dy. Project Manager, BCU, Agra, UPSBC Ltd.

Site/Location

Bearing capacities are evaluated on shear failure as well as controlled settlement criteria separately and the least
of these two value is reported as safe value for foundation design purposes.

Bore Hole No’..l

The design values are considered as follows: RL of Bore hole at Top : 148150 M
Cohesion ¢ : 0310 RL of LWL ;142970 M
Angle of internal friction, ¢ : 1200 RL of Filled up soil : 146.650 M
Voids Ratio e : 0539 RL of Footing : 102970 M
Footing depth below LWL, D 40.00 Footing depth below LWL 45.180 M

Since Actual void ratio is  0.539 , hence General shear failure would occur corresponding to given range of 0.55-0.75,
Shape of Footing : Clrcular L/B ratio = 1.000
Class of Footing : Raft (Isolated/Raft) DN(B.L) = 5648 (B.LWD = 0.177
Size of Footing : Width/Dia.= 8.000 M Rounded off = 5.600 Rounded off= 0.100
Length = 8.000 M Corresp. Dy = 0.525  Corresp. D; = FALSE
Filled up Soil 1.500 M Depth Correction Factor, D = 0.525
Depth of footing 45.180 M Water Table Correction factor, W’ = 0.500
Water Table 1.350 M (Beyond) Vertical Angle of Applied Load, a = 0

Calculation for Safe Bearing Capacity

From Shear Consideration:

Average value of the effective overburden comes out to be

BH Level
e

q = 4368x 0.8773/10 = 3.8319 kg/ecm®
Shape factors are: S.= 130 S;= 120 S,= 0.60
Depth factors are: d. = 1.0 + 02x (D¢B tan (45° + §/2)
. =10+ 02x (4518/ 8.00 )x 1234897
= 2.3948
dy & d, = 1.0 + 0.1 x (DyB tan (45° + ¢/2)
=10+ 0.1x (4518/ 8.00 )x 1.2348972 i 5
=1.6974 - - Circular o«
Inclination factors are;: I.= 1.00 L= 100 L= 100
Bearing capacity factors N, N, and N, for General shear failure are obtained
for the given value by linear interpolation corresponding to respective lower
and upper limit values of angle of internal friction, as follows: +
Lower limit= 10.00 " Upper Limit= 15.00
N.=1098 - ( 1098 - 835 )x( 3.00 /5) =
=10.98 - ( 2.630 x 0.600 ) o
=1098 - 1578 = 9402
Ng= 394 - ( 394 - 247 )x( 3.00 /5)
=394 - ( 147 x 0.600 )
=394 - 0.882 = 3.058
N,= 265 - (2650 - 122 )x( 3.00 /5) v
=265 - (1430 x 0.600 ) = Circular .
=265 - 0858 = 1792 -




®

Net ultimate bearing capacity as per IS code, for general shear failure, is given as follows:
Qe = 031 x 9402 x 130 x 23948 x 1.00
+ 3.8319( 3.06 - 1.00 )X 1200 x 1.697 x 1.00
+05x 800 x 08773 x 1.792 x 0.60 x 1.6974 x 1.00 x 0.05
= 9.07397 + 16.06304 + 0.320212
Q= 25457 kglem’
Considering, factor of safety as = 2.50

q, = 254572 / 2.50
q, = 10.183 kg/em®

= 1018 kg/em® (Say)
LOCAL SHEAR FAILURE

Mobilised Bearing Capacity factors N,, Nq' and N,' for Local shear failure are obtained for the given value by
linear interpolation corresponding to respective lower and upper limit of angle of internal friction, as follows:

Mobilsed value of angle of internal friction ¢, = tan (0.667 xtan ¢)
= tan! (0.667x 021256 )
= 8.06934
Effective Range for the angle of internal friction:
Lower limit= § Upper Limit= 10
N’ = 835 -( 835 - 649 )x ( 1.9307 /5)
= 835 - ( 1.860 x 0.386)
= 835 - 0718 7.632
N, = 247 -( 247 - 157 )x ( 1.9307/5)
= 247 - { 0900 x 0.386)
= 247 - 0348 = 2122
N, = 122 -( 122 - 045 )x ( 1.9307/5)
= 122 - (0770 x 0.386)
= 122 - 0297 = 0923

Net ultimate bearing capacity as per IS cade, for local shear failure, is given as follows:
q = 021 x 7.632 x 130 x 2395 x 1.00
+ 3.8319x( 2.122 - 1.0 )x 120 x 16974 x 1.00
+ 05x 800 x 08773 x 0.923 x 0.60 x 1.6974 x 1.00 x 0.05
491281 + 8.761163 + 0.164873
13.83884 kg/em’

Considering factor of safety = 2.50
q = 13.839/2.50
q = 5.5355kg/em’® = 5.5355 kg/em®  ( Say)
Actual value of safe bearing capacity may be evaluated by linear interpolation corresponding to actual value of
voids ratio).
= 10.18 -( 10.183 - 5.536 )x(0.75-0.55) } x ( 0.539 - 0.550 )
= 10.18 -( 4.65 /0.20)x -0.011
= 1018 - 025 = 10.433 kg/om’
= 10433 T/m’

__ .DIWAKI*;:_?
m.d .m f
0. P, B Bige Corpoin L
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Bore Hole No. 1

Calculations of the Immediate Settlement

Since the founding soil is cohesive soil, therefore, when footing is placed over cohesive soil it would undergo
settlement on account of elastic compression of soil particles on immediate basis. This settlement is over and above the
consolidation settlement which would occur over longer time duration.

Immediate settlement is givenas S; = {(g.B)/E} x (1 - ) x I

Pressure at footing level q = 10.43 kg/em’

Width of footing B = 800M

Modulus of Elasticity =~ E = 8025 kg/cm® (Assumed)

Poisson's Ratio p = 0.50 As per BIS code

Influence Factor I = 1.00 Circular
Thence, immediate settlement, S; = {( 10433 x 8.00 )/( 8025 ) x( 1.0 - 025 )x 1.00

0.0104 x 0.75 x 1.00
= 0.0078 M
= 7.80 mm

The total consolidation settlement due to all the layers S, , = 47.86 mm (As calculated above)
Thus, total settlement of cohesive soil=S, + S§; = 4786 + 780 = 55.66 mm
Total settlement under applied/residual stress for non-cohesive soil = 27.88 mm (As calculated above)
Sum total of the settlement for non-cohesive and the cohesive soil = 83.54 mm
Depth correction factor, Dy = 0.525
Rigidity correction factor from IS code = 0.800
Thus, the total correction factor = 0.420
Total corrected settlement "= 35.09 mm
Permissible settlement for footingson = 125.00 mm
Thence, bearing capacity corresponding to permissible settlement = 371.67 T/m’
And, the Safe bearing capacity corresponding to shear failure criteria = 104.33 T/m? (As calculated above)
Adopt least of bearing capacity on account shear criteria and settlement criteria as = 104.33 T/m

8.00
433 k

Stress LVL : 45. 180¢¢ ¢¢¢f¢ ¢¢
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GBS Engineers

Bore Hole No. 1

Depth: 1.00 - 250 M

X-axis: Seive sizes

|Y-axis: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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GBS Engineers 10.00

Bore Hole No. 1

: |Depth: 250 - 400 M

X-axis: Seive sizes

Y-axis: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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GBS Engh:00

Bore Hole No. 1

: |Depth: 400 - 550 M

X-axis: Seive sizes

lY-axis: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on RahagKalan-Raipur-Bamrauli Katara

(Client Name

* [Ny Project Manager, RCIT Agra, TTPSRC T.td.

Y]

Dy. Project Mansger ™
”cmmﬁon Unit-Agre



100

i
H

90

B Grain Size Analysis

70

60 L4

50

40

30

i

ﬂ“ il

20 T
10 ; e 2

ek

0 i j_.;‘
0.01

0.10

‘o
1.00

GBS Engineers 10.00

Bore Hole No. 1 : |Depth:

5.50

- 700 M

X-axis: Seive sizes

Y-axis: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara R

Client Name Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1 : [Depth: 700 - 850 M X-axis: Seive sizes Y-axis: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1 Depth:

8.50

- 10.00 M

lX-axis: Seive sizes

lY-axis: % Material Passing

Name of Site

Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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10.00

Bore Hole No. 1

. |Depth:

10,00 - 11.50 M

X-axis: Seive sizes

Y-axis: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1

: |Depth:

11.50 - 13.00 M X-axis: Seive sizes lY-axis: % Material Passing

Name of Site

: [Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara K

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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B-ore Hole No, 1

; |Depth;

13.00 - 1450 M [X-axis: Seive sizes | Y-axis: % Material Passing

Name of Site

Proposed Construction of 02 Lane Yamuna River Bridge on Rghankalan-Raipur-Bamrauli Katara H

Client Name

: |[Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1

Depth: 1450 - 16.00 M X-axis: Seive sizes Y-axis: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1

: |Depth: 16.00 -

1750 M X-axis: Seive sizes Y-axis: % Material Passing

Name of Site

Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H

Client Name

: [Dy. Project Manager, BCU, Agra, UPSBC Lid.
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190N M X-avis Seive sizes lY-'lYiﬁ' % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H

Client Name

: |Dy. Project Manager, BCLUL Agra, LIPSRC Ltd ( L
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Bore Hole No. 1

: |Depth: 19.00 - 2050 M

X-axis: Seive sizes Y-axis: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1

: |Depth: 2050 - 2200 M

X-axis: Seive sizes Y-axis: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1

: |Depth: 2200 - 2350 M

X-axis: Seive sizes lY-axis: % Material Passing

Name of Site

: [Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd. ( \ "
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Bore Hole No. 1

: |Depth: 2350 - 25.00 M

| X-axis: Seive sizes | Y-axis: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrautli Katara H

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1

Depth: 2500 - 2650 M X-axis: Seive sizes Y-axis: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. |

: |Depth: 2650 - 28.00 M

|X-axis: Seive sizes lY-axis: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H

Client Mame

4

i |Dy. Project Manager, BCU, Agra, UPSBC Ltd, ( \ ¢
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Bore Hole No. 1

: |Depth: 28.00 -

2950 M X-axis: Seive sizes Y-axis: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara K

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1

Depth: 2950 - 31.00 M X-axis: Seive sizes Y-axis: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara K

Client Name

: |[Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1

: | Depth:

= e GBS Enuineeis -
31.00 - 3250 M X-axis: Seive sizes

Name of Site

lY-axis: % Material Passing
Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara §

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1 : |Depth: 3250 - 3400 M X-axis: Seive sizes Y-axis: % Material Passing
Name of Site : |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H
Client Name : |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1 : |Depth: 3400 - 3550 M X-axis: Seive sizes IY-axis: % Material Passing
Name of Site : |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H
Client Name : |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Grain Size Analysis |l

Bore Hole No. 1 : |Depth: 3350 - 3700 M
Name of Site : |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H

Client Name : |Dy. Project Manager, BCU, Agra, UPSBC Ltd. \ :
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Bore Hole No. 1  : [Depth:

37.00

- 3850 M

X-axis: Setve sizes

Y-axis: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara K

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Litd.
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Bore Hole No. 1  : [Depth:

38.50

- 40.00 M

X-axis: Seive sizes

Y-axis: % Material Passing

Name of Site

Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1 : |Depth:

40.00

- 4150 M

X-axis: Seive sizes

|Y-2D<is: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1

: | Depth:

4150 - 43.00 M lX-axis: Seive sizes Y-axis: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H

Client Name . |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1 : |Depth: 43.00 - 4450 M X-axis: Seive sizes Y-axis: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H

Client Name : |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1 : |Depth: 4450 - 46.00 M lX-aXis: Seive sizes |Y-axis: % Material Passing

Name of Site

: [Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara K

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1

: |Depth:

46.00 - 4750 M X-axis: Seive sizes Y-axis: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1

Depth: 4750 - 49.00 M X-axis: Seive sizes Y-axis: % Material Passing

Name of Site

: [Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1

: |Depth:

4900 - 5050 M X-axis: Seive sizes lY-axis: % Material Passing

Name of Site

Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara K

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1

: |Depth: 50.50 - 52.00 M X-axis: Seive sizes Y-axis: % Material Passing

Name of Site

: [Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1

: |Depth: 5200 - 5350 M X-axis: Seive sizes Y-axis: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Bamrauli Katara H

Client Name

: |Dy. Project Manager, BCU, Agra, UPSBC Ltd.
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Bore Hole No. 1

: |Depth: 53.50 - 55.00 M X-axis: Seive sizes IY-axis: % Material Passing

Name of Site

: |Proposed Construction of 02 Lane Yamuna River Bridge on Rahankalan-Raipur-Ramrauli Katara i
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Construction of 02 Lane Yamuna River Bridoe. Annroach Road. Additional Annroach Road and
struction of 02 Lane Yamuna River Bridge, Approach Road, Additional Approach Road and
Protection work on Rahankalan-Raipur-Ramrauli Katara Road (O.D.R.) at Samogar Ghat in Distt. Agra




hat in Distt. Agra,

4312&19m .
y: 87w
EDhE S

i fesiing for bridge on river vamuna st Samogar ghal st Agra: BH 14
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Lamude. 2? 17812?

Longitude: 78131049 h <
Elevation: 165.28427 m %y-

Accuracy: 4.4 m




Construction of 02 Lane Yamuna River Bridge, Approach I

ad, Additional Approach Road and

ViV

’ Protection work on Rahankalan-Raipur-Bamrauli Katara Road (O.D.R.) at Samogar Ghat in Distt. Agra

[Accuracy
nme 08-2¢

lqngltudhe 78, 130762
Elevation: 15202*18 m-

21210
il testing for bridge on river yamuna at Samogar ghat at A
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