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INTRODUCTION :

For proposed construetion of Railway-over-Bridge at Rail Section No. 1267/20-21 between
Nunihai Industrial Area & Prakash Nagar, Agra Tundla Railway Section 1267/20-21 at Agra,
the construction agency UPSBC Limited Lucknow, through its Bridge Construction: Unit-
Agra, felt the necessity for Safe Bearing Capacity of Subsoil for design of foundation of bridge
and accordingly soil investigation was resorted to. The soil investigation is awarded: to our
concernt G.B.S. Engineer, 1 & 2, Bilal market, Near Oid Forest Check Post, Khadri, Sitapur
road, Lucknow, The results of investigation will be used for footing design for proposed
structure. The field investigation was conducted in presence of representatives of the client.
This report covers the soil investigation for suggesting Safe Bearing Capacity for Shallow
foundations or Safe Load Capacity for Pile footings,

WORK SCOPE :

Five investigation points each 35.00M deep from RL of the respective:Bore holes as per details
on bore log chart are taken up for investigation. The figld testing such as Standard Penetration
Test and Recording of Water Table was carried out and soil samples were collécted for
determination of Index properties and based on these, to determine Safe Bearing Capacity of
the foundation soil and the safety against liquefaction:

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 haye been carried out during June’ 2025,
The weather was dry 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 1.05M depth; the SPT
was conducted at 4 regular interval of 1.50M and also wherever strata changed. Starting from
L.50M 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 difficult to be sampled
and js extremely useful for reporting the relative density and angle of shearing resistance of
Cohesionless soils. It can also be used for determining the unconfined compressive strength of
cohesive soils. The standard penetration test (SPT) is conducted in a berehole using a standard
split spoon sampler. The split spoon is consistifig of a driving shoe about 75mm long, stest
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
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the split tube are 35mm and 50.8mm respectively. The test is carried out by deriving the split-
Speon sampler into the soil by a hammer weighing 63.50 kg arid falling freely from a héight 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 samplet is recorded in succession £ill
the total penctration becomes 450mm. The number of hammer blows for the first 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 comected for Dilatency
Correction as well as Overburden Correction. The Standard Penetration Tests were conducted
as per 13:2131-1963 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.

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 18:2132-1986 and IS:11594-1985
(Reaffirmed 2006) was used for extracting undisturbed soil samples. The UDS samples were
extracted immediately after termination of SPT, if UDS samples could not be extracted then
Disturbed Samples (DS) were collected at a régular interval of 1.50M in each bore holes or
whereéver 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 respéctive bore holes :and also on the lab: test
results sheet. |

LABORATORY INVESTIGATIONS :

The selected the Disturbed and the Un-disturbed samples collected frofii 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 IS:2720 (Part 5) - 1985, (Reaffirmed 1995)

8.3  Natura] moisture content as per IS : 2720 (Part If) - 1973, (Reaffirmed 2002y

84  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 Testas per IS : 2720 (Part 12)-1981, (Reaff. 1997)
8.7  Compression Index/Consolidation - IS : 2720 (Part 15)-1986, (Reaff, 1997)
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9,00 METHODOLOGY AND APPROACH :

10.0

110

The bearing capacity of shallow foundations is worked out o two considerations, firstly,
foundations should'be safe against shear failure as per IS 6403'- 1981 and, secundly, it should
: "j | of fomdatlon is govemed

footmg may also be adopted as an altemate

'BEAR'ING CAPA’CITY CALCULATIONS H

also to economic conSJderatlpns for type of footmgw The client has desxred to eva]uate Load
Capacity of Friction-cum-Bearing Piles of dia. 1200mm with effective: length of 25.00M
excluding cut-off level of 2.00M. As per IS code, factor of safety on ultimate begring capacity
is to be taken from 2.5 to 3.0 for Deep footing. In the present case 2.50 FOS has been
considered as 2.50.

GENERAL NATURE OF UNDERNEATH SOIL :

Based on investigation conducted at five points each being 35.00M deep for construction of
ROB and results obtained from samples collected from therein, an opinion may be framed
regarding general nature of sub soil. The location and scope of irivestipation i.e, number of
investigation pois and their respective depth is decided by client. The layout of points -are duly
marked on thc Iayout plan attached w1th tlns reporL The results of s011 s'cratum in the bore
cmpa:able_, wlthout inviting sxgmﬁcant £1TOT. The surface 5011 is caheswe fm_m top to.ngarly
upto 2.00M with Liquid Limit wi'thin 35% conforming to S’iIty Clay of Low'Plasticity of ' CL
amund 7. OGM depth Thls non coheslve sml is contalmng mo_rgamc fmes grg;ater than 12% bu.t
remaining lmited to within 30% conforming to Silty Sand of SM group. From 7.00M depth
onwards, the cohesive soil stratum reappears and icontinues till the 14.00M depth conforming
to Silty Clay of Low Plasticity. Finally the non ¢ohesive soil stratum starts and. continues il
the end of investigation i.e. 35.00M . This non cohesive soil stratum is containing, fines greater
than Sﬂ% in 'its upper thickness of 12 OOM ie fmm 1'4 'OOM to '26 0oM conférming to
Iess than equal to 5% vonformmg to Fine Saxxd of SP ,group 'I‘he Water Table 13 eneountered
in each of the investigation point:during exploration: and is varying from 7.55M to: 7.00M, this
difference may be: attributed to the ﬂuctuation in Wate‘r 'tab'le or:may be due to variation ammg
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13.0 SUGGESTIONS & RECOMMENDATIONS :

For the proposed construction of Rail-over-Bridge B/w Nunihai Industrial Area &
Prakash Nagar on Agra-Tundla Rail Section Km 1267/20-21 at Agra, the geotechnical
investigation is conducted at Five points each 35.00M from respective RL of bore
holes for determination of Safe Bearing Capacity of Isolated Square footing. The
depth and numbers of investigation points are decided by the client.

Friction-cum-Bearing Circular Pile Foundation F.0.8 2.50
i 9 ] £
& S
Ly TE| 3 8 Rg =
famry = | 8 &6 S — © —
ple | V| S |ES | SE| 5|58 |2 3
Bore . Pile P o = o O g 8 g 5| 2
SNo. Dia. = 25| 5 2 g2 e 8= w2 £
Hole (mm) Length | [ sl g8 8 K| | &8 =
o | 3 |ES|E |2 2 | e8| FE
= PO | E 5 20 2
195 v < 3
1 BH-01 72496 | 289.98 29.00
2 BH-02 708.54 | 283.42 28.34
3 BH-03 | 1200 27.000 2.000 25.00 719.65 | 287.86 28.79 293.44 29.34
4 BH-04 762.34 | 304.94 30.49
5 BH-05 752.56 | 301.02 30.10

The safe load capacity of Piles as calculated above may be adopted. It is strongly
recommended that Initial & Routine Pile Load test under vertical compression and Lateral
Load test must be conducted as per provision of IS: 2911 (Part-IV)-2013 to get actual pile

capacity.
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1.0

LIMITATIONS :

Every investigation for any technological work always has its own boundaries ‘within ‘whiéh it

is applicable. Therefore a number of assumptions. are made for arriving at practleablc
inference. Some of these may or may not be within the control of investigator, however il
possible attention have been paid thereupon. The present report has been prepared with utrnost
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 investigation results of carried out by manual auguring and
Wash boring/Pressure boring and report, and correspotiditig recommendations, are based on
these values.

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

neglected and sh_pped samples are eqns;dened forc &, ¢ va.lues, but rc:nou]ded

The selection of foundation has been adopted as per the desire of client for Friction-cum-
Bearing Pile and liquefaction analysis is carried out at and below pile Tip.

For reasonable and better estimation, normally minimum of three investigation points are -
adopted. However, in present case only two points have been taken up, as such, resulis of
subsoil investigation would accordingly be affected. It would have been better, had
investigation been conducted at three points instead of two.

As per IS codal provisions, minimum depth of exploration should be 1.5 t0 2.0 tiiiés the
footing dia. In the present case, exploration is conducted upto 35.00M depth, for over all
length of 21.50M and the Liquefaction analysis if carried out below pile tip for 13.50M i.e,
upto 35.00M

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 settiement the value of Poisson’s ratio has been considered as
provided in the IS code i.e. 0.50 >
Safé Besring Capacities for open/deep foundahbn correspouds to desx'red size. If safe:

determmed w1th the procedure given the sampl_e caleulations.

AKAR
l Dy Project Manager
U. P. State Bridge Corporation Ltd
Bridge Construction Unit-Agra




BEARING CAPACITY ON SHEAR CONSIDERATIONS:
s = Ne S5 de i QNG - 1). 5. dg g # 05 By N, . §,. &, iy W'
where, Q4 Ultimate Bearing Capacity based on Mobilised cohesion & friction angle values
q Owver burden pressure
N, N, & N, Bearing Capacity factors corresponding to mobilised friction Angle
S Sqy & S, Shape factors W' Water Table Correction factor
d, d; & d; Depth factors ¥ Unit-weight of Soil or Soil density
i, iy & iy Inclination factors B Widih of foundation
©m Mobilised value of cohesion (0.667 c) where c is the eoheésion

Q= o NouSe & i+ q(Ngr 1), 8. &g g +05BLy. N, 8, 4, .0, W
where, gs  Ultimate Bearing Capacity
q Over burden
N. N, & N, Bearing Capacity factors corresponding to mobilised friction Angle
8. 85, & 8, Shape factors W* Water Table Correction factor
d., dy & d; Depth factors ¥ Unit weight of Soil or Soil density
ie iy & i, Inclination factors B Width of foundation
¢ Cohesion

Shape of footing S, Sy S,
Continuoys er Strip footing 1.00 1.00 1.00
Rectarigutar Footing 1.00 + G.2(B/L) 1.00 + 9.2 (B/L) 1.00 - 0.4 (B/L)
Square Footing 1.30 1.20 0.80
Circular Foofing 1.30 1.20 0.60
Depth Factors: d,= 1.0.4:0.2 DyB. VN,

d,=d,= 1.0+ 0.1 D¢B. ¥N, for ¢ < 10°

- 1.0 for > 10°

where, Ny= tan? (45+ 9/2)
D= Depth of footing
B = Width or Diameter of the footing
Inclination Factors : The inclination factors for the footing are given as follows:

I,= in = (- aﬂ'/ga“)z

L =(1- 0%

where o° is the inclination of the load with vertical.
For the horizontal ground surface, the Inclination factors as I, =i, = L, = L0

R. B
Dy. Project Manager
V. P. Staie Bridge Co!

R
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Bearing Cuapacity Factors: Values of Bearing Capacity Factors for General shear failure are given in Table (1)
under para 5.1.1, of IS:6403-1981 which-are as follows:

¢ 0% 15°)10°[15°] 20° | 25° | 30° [ 35° [ 46° | a5° | s0°
No| 5.i4 | 649 | 8.35|10.98| 14.83 | 2072 | 30.14 | 46.12 | 7531 | 138.88 | 266.89
N;| 100 | 157|247 394 | 640 | 1066 | 18.40 | 3330 | 64.20 | 134.88 | 31007
N | 000 |045]122]265] 539 | 1088 | 22.40 | 48.03 | 100.41 | 271.76 | 762.89
The values of mobilised Bearing capacity factors N, N,' and N, may be obtained from the above table
corresponding to mobilised angle of internal friction ¢' = tan™ (0.667 tan ¢).

(a) I Water table is likely permanently to remain at or below the depth of (D; + B) beneath the
ground level surrounding the footing than W' = 1.0

(b) If Water table is located at the depth D¢ ot likely to rise to the base of the footing arabove then the
values of W' shall be taken as 0.50

(c) If Water table is likely permanently got located at a depth De <D, < of (Dy + B), then the value.of
Wbe obtained by linear interpolation.

SETTLEMENT CONSIDERATIONS: ‘_
The safe bearing capacity pressure is to be so restricted that it neither exceeds the nef bearing capacity
on shear consideration, nor does it results in settlement exceeding the permissible values as per Indian

Standard Code of Practice.

For non-cohesive strata, settlément is worked out on the basis of Standard Penetration Test valies i
accordance with IS: 8009 (Part 1)-1976 (Reaffirmed 1998). The settlement of non cohesive soils takes
place rather quickly immediately after application of Ioad. In mogt of the cases the immediate
settlement is the final settlement. In such cases it is not possible to obtain the stress-strain
characteristics of in-situ soil and Hence semi-empirical methods are used. The SPT could be used for
determination of settlement on such soils. 15:8009 (Part 1) gives a chart for calculation of settiement
per unit pressure as a fanction of width of footing and standard penetration number.

In case of cohesive strata, the total settlement: is the sum of the immediate. settlement Si and the
consolidation settletent S,. The consolidation settlement and immediate setflement are worked. ouf as
per 18:8009 (Part-1)-1976 (Reaffirmed 1998) and are given as follows:
For non-precompressed clay soil layer, the Consolidation Settlement S,, is given as follows

$=C.H {logio (b, + PYp.3/(1+e,)
where, s = Settlement. p = Original pressure at mid: point of clay layer

C, = Compression Index P, = Change in pressure at middepth of clay layer

€ = Void ratio for pressure p,.H = Thickness of clay layer under consideration

%( R. -0 .:nanag;{
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The immediate settlement beneath the ceriter or corner of a flexible loaded area is givenas

S, =4¢.B ¢ -0 E}.I
where, S; = Immediate settlement of the footing

# = Poisson's ratic 0.5 for clays

d Influence Factor (depends on the Length (L) and Breadth (B) ratio of footing

E Modulus of Elasticity of the soil.
The total settlement is the sum of immediate and consolidation settlement:
Values of E shall be determined from stress strain curve obtained from Triaxial consolidated
undrained test. The consolidation pressure adopted in Triaxial consolidation test should be equal to
effective pressure at the depth from which sample has been taken. The valves of / mmay be:determined
from Fig. 11 for clay layets with various H/B ratio and from Table 2 for clay. layers of semi~infinite
extent as per [S:8009 (Part-1)~1976 (Reaffirmed 1998).

]

i

The Values of I for clay layers of Semi-infinite extent
Influence Factor I
Center ‘Corner Average
Circle 1.00 0.64 0.85
Square 1.12 0.56 .95
Rectangle
/B = 1.5 1.36 0.68 1.20
= 2.0 1.53 0.77 1.31
= - 50 210 1.05 - 1.83
= 100 2.52 126 | 225
= 100.0 3.38 1.69 - 296

Shape

Correction for Depth and Rigidity of Foundation on total settlement:

Rigidity factor = 0.8

Total corrected settlement = Total settlement, S;x Depth factor x Rigidity factor

Correction in the SPT/ N ~values

Overburden Correction No= Ng x C,

The (N / Ng) should lie between 0.45 to 2.0 and is to be read from Fig. I of IS:2131-1981
(Reaffirmed 1997)

Dilatency correction is applicable enly in case of Silty sand and Fine sand

Dilatency correction is applicable only wheri N > 15

Corrected Values 6f No=15 +0.5 (Ng - 15)




B-1 Load Capacity of Piles in Granular Soils: (Friction- cum-End Bearing Pile)
The ultimate bearing capacity ( Q, ) of piles in granutar soils is given by following formula:

Qu=A,(05.D.y.N,+Pp. N) + T K Pp;. Tan 5. Ay

A, = Cross sectional area of pile toe in cm® D = Stem diameter in co
y =effective unit weight of soil at pile toe in kgf/em®

N, and Ny = bearing capacity factors depending upon thie angle of internal friction ¢ at toe.
2, = summation for n layers.in which pile is instailed.

K = Coefficient of earth pressure

Pp;= effective overburden pressure in kgfiem’, for the i layer where i varies from 1 to 1.
8 = angle of wall friction between pile and soil, in degrees (may be taken equal to ¢) and
A,; = surfiice ar¢a of pile stem in cm” in the i® layer where i varies from 1 to n,

Lead Capacity of Piles in Cohesive:Soil: (Friction-cum-End Bearing Pile)
As per para B-2.1 of Appendix-A of 1S:2911(Part 1/Sec-1)-1979 the toad carmying capacity of piles
constructed in cohesive soil, the following formula is used,

Where,

Nete-1:

Qu=A,.N,.C,.+a.C,. A,
Qu = Uttimate bearing capacity of piles.
A, = Cross sectional area of pile toe in om”.
N, = Beating capacity factor usually taken as 9.
» = Averagecohesion at the pile tip in kg/om’.

CP
a = Reduction factor
Co =

A, = Surface area of pile shaft in cm’.

/]

Values of
Bored Piles | Driven pile

Consistency’ N-values

Soft to very soft <4 0.7 10

Medium 4-8 0.5 0.7

Stiff 8§15 0.4 04

Stiff to hard >15 0.3 0.3

Note-2 (a): Static formula may be used as a guide only for bearing capacity estimates. Better reliance

may be made on load test on piles.

Note-2 (b): For working out safe load a minimum factor of safety 2.5 should be used on the ultimate

Note-3 :

bearing capacity estimated by static formulae.
amay be taken from 0.5 to 0.3 depending upon consistency of soils. Higher values upto




ANNEXURE -B
NABL Accredited Lab in accordarice with ISO/IEC 17025-2017 Certificate no. TC-11120
RECORDED & CORRECTED VALUES OF STANDARD PENETRATION TEST
Name of Site Railwa: B/w Nunihai Industrial Ares Agra Tundla Rail Section VR
Client/Ageacy Dy. PM, BCU-I, UPSBC Ltd, Agra (UP). G.B.S. Engineer, Sitapur Road, Lugknow
Bore Hole | September2024 | NGL | 100000 | BHIvL | 100.000 Filled Up 0.000 W, 11300 |
Recorded SPT/N-Valies - ’ Due to Overbunden Due to
- - Soil Type /Fill s ;'%_
SN N, N, | N N N Cotrection
L-I n‘ss_gg:g"?w 3 % ) 3 Non Cahesive 200 “ﬁ"é‘%‘_—'n—m'_'ﬁg'
2| 205 . 280 4 5 6 T Non Cohesive 140 15.40 0.20 B2 |
3 | 355 - 400 s 5 7 12 Non Cohesive 120 14.40 .00 14.40
4 | 505 - 530 4 5 s 1 Non Cobesive 120 13.20 0.00 1320 |
5| 655 - 700 3 8 9 17 Non Cohesive 1.00 17.00 a0 1600 |
6| 805 - 8% | =7 I 10 21 Non Cohesive .00 2100 .00 18.00
7 ] 7935 " 1000 | 3 10 12 F7] Non Cahesive 0.54 1848 174 674 |
8 | 1105 - 1150 | 10 T 13 24 Non Cohesive 0.84 20.16 "2.58 | 1758
9128 B3w | 1 B is 28 Non Cohesive 0.78 31.10 333 1833
10 | 1405 . 1450 13 16 15 3 Non Cobesive 0.78 24.03 4,51 19.51
11| 1555 . 1600 | 1s 14 17 31 Cohesive 0.00 3100 0.00 31.00
12 [ 1705 1750 [ 16 19 20 39 Cohesive 500 "~ 39.00 0.00 39,00
BTT8sS 10 s | 21 | 2 “ Cobesive 0.00 4400 0.00 B0
14 | 2005 - MJ_E 20 | 2 E7) 46 Cohesive 0.00 46.00 0.00 46,00
15 | 21.55 - 2200 | 19 ] 26 [ Cohesive 0.00 48.00 0.00 .00
16 | 2305 - 2330 | 28 26 2% 50 Cohesive .00 50.00 6.00 50.00
17 | 2455 - 3500 | o7 3 29 31 Cohesive 0.00 31.00 0,00 300 |
18 | 2605 . 2650 | 25 3 34 50 Cohesive 0.00 "50.00 0.00 50,00
19 | 7755 . 2800 | 3 34 38 50 Cobiesive 0.00 50.00 .00 50.00
20 | 9065 . 2950 | 38 9 | 30 Cohesive 0.00 50.00 3.00 3000
21 | 3055 - 3100 | a7 38 41 50 CTolesive 0.00 50.00 0.00 5000 |
722 | 3205 . 3280 | 39 43 44 50 Cobesive 0.00 30,00 0.00 30,00
23 | 3355 - 3400 | 40 a2 45 50 Coliesive 0.00 50,00 0.00 50.00
24 | 3508 - 3550 | 46 45 T 50 Cohesive 0.00 50.00 0.00 0,00
Bore Hols 2 September2024_ | WOL | 100600 | BHLVL | 100000 | FliledUp | 0000 W, 11.100
Field SPT/N-Valucs e e Bl __ D ta Overburden __DuetoDilatsacy
SN T TN N anikioads Comection | N, Comoction_| X,
1] 03 .10 | 3 4 7 ‘Non Cobesive .00 14.00 0.0 | u;J_g'
2 | 205 - 280 | 3 8 3 16 Non Cobéiive 140 22.40 70 1870
3| 3355 - 400 M 7 s ) Non Cohesive 1.20 15.60 0.0 1080
4 | 505 - 530 s 7 9 16 Non Cohesive 120 1920 710 17.10
51 655 . 700 ] fo 9 9 No Cohesive 100 19.00 2.00 170
6 | 805 . 830 | 10 12 13 s Non Cohosive T00 2500 0 20.00
7] 955 . 1000 | o 1 1 2 Non Cohesive 0.84 18.48 74 16,74
8 | 1105 - 1180 o 10 12 b7, ‘Non Cobosive 0.84 1848 L7 574
9 1255 - 1300 12 13 1 28 Non Cohesive 0.78 21,70 338 18.35
10 | 1405 - 1450 | 14 16 16 2 Non Coliesive 078 A0 450 19.90
1| 1555 . 1600 | 13 17 20 37 Cohesive 0.00 37.00 0.00 37.00
12 ] 1705 . 1750 | 16 19 21 0 Cohesive 0.00 40,00 0.00 000 |
3] 1855 - 3900 | 19 | 22 | 24 4 Cohesive 0.00 4600 000 14600
14 | 2005 - 2050 | 25 26 29 30 Cohesive 0.00 50.00 0.00 3600
15 | 2155 - 2200 | %7 26 30 30 Cobesive 0.00 56:00 0.00 0,00
16 | 2305 - 2350 | 3t “ | 0 50 Cohesive 0.00 30.00 .00 56.00
17 | 2455 . 2500 35 35 38 50 Cohesive .00 50.60 0.00 50.00
18 | 2605 . 2650 | %7 ) 42 30 Coliesive a0 30.00 000 0
19 | 27.55 . 2800 | a0 40 o 50 Cohesive 5.00 50,00 000 | 5000
(20 | 2505 . 2990 | 42 44 | a6 50 Cobésive .00 3000 00 30.00
21 | 3085 . 3100 | a1 46 a 50 Cohesive .00 5000 9,00 50.00
22 | 3205 - 3250 ] 45 % 48 50 Cobesive 0.00 _50.00 0.00 50.00
23 | 3385 . 3400 46 45 49 50 Cohesive 0.00 50,00 2.00 56.00
24 | 3505 . 3850 | 47 43 49 350 Cobssive 0.00 $0.00 000 $0.00
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Non Cohesive 084 16,80
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Non Cobesive 0.78 24.80
Nos Cobesive 0.70 23,00
Cobasive 0.00 39.00
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Coliesive 0,00 49.00
Calicsive 000 50,00
Cohesive 0,00 50,00
Cabesive 0.00 00
Cobetive 0.00 50.00
Cohesive 0.00 50,00
Cohesive 0.00 50,00
Cohesive 000 | 5000
Lohesivo 2.00 Se00
_ Cohesive = _0.00 30.00
Cobesive 0.0 000
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ANNEXURE - B
NABL Accredited Lab in accordance with ISO/IEC 17025:2017 Certificate no. TC-11120
RECORDED & CORRECTED VALUES OF STANDARD PENETRATION TEST
Name of Site I&”;._..Mx Bridge B/w Nunihai Industrial Area Agra-Tundla Risil Secti
Client/Agency Dy. PM, BCU-1, UPSBC Ltd, Agra (UP), .B.S. Engineer, Sitapur Road, Lucknow
Bore Hole | June2025 | NGL | 100,000 BHLVL |  100.000 FilledUp |  0.000 WI. | 11560
Recorded SPT/N-Values : ; Dus to Overbrirden Due io Dilatency
[sn Depth NN TN v S e/ 1 Comrection | Negsew | Conteotion | N oemes
1 | 055 - 100 3 4 3 7 Non Cohesive 200 | 1400 0,00 14.00
2 | 205 - 250 4 3 5 ] Non Cohesive 1.40 11.20 0.00 1120
3 | 385 - 400 7 [ 8 16 Non Cohesive 136 19.20 210 17.10
4 | 505 - 590 6 7 ] 15 Non Cohesive 1.20 18,00 130 16.50 |
5 | 655 - 7.00 3 10 11 21 Cohesive 0.00 21.00 0.00 21.00
5 | 805 . B30 9 10 12 2 Cohesive 0.00 2200 0.00 22.00
7} 935 . 1000 | 10 11 12 23 Cohesive 0.00 2300 0.060 23.00 |
8 | 1105 - 1150 12 14 15 79 Cohesive 0.00 29.00 000 29.00
9 | 12.55 - 13.00 13 16 17 33 Cohesive 0.00 33,00 0.00 33.00
10 | 1405 - 145 | 16 15 18 33 Cohesive 0,00 33.00 0.00 33.00
i1 | 1555 - 1600 13 20 19 39 Cohesive 0,00 39,00 0.00 35.00
12| 1705 - 1750 | 20 21 23 44 Cohesive 0.00 44.00 0.00 4400
13] 1855 - 1900 | 22 23 25 48 Cohesive 0.00 48.00 0.00 48.00
14 | 2005 - 2050 | 20 22 25 15 Cohesive 0.00 4700 0.00 §7.00,
15 } 2155 - 2200 24 26 26 50 Cohesive 0.00 50,00 0.00 50.00
16 1 23.05 - 23150 23 27 28 50 Cohesive 0.00 50,00 0.00 50.00
17 | 2455 . 2500 | 26 27 10 3 Cohesive 0.00 31.00 0.00 31.00
181 2605 . 2650 | 28 30 31 50 Cohesive 0.00 50.00 0.00 30.00
19 | 2755 - 2800 | 30 32 33 50 Cohesivo 0.00 50,00 6.00 50.00
20 | 2905 - 2950 | %2 34 36 50 Cohesive 0.00 50,00 0.00 50.00
21 ] 3055 - 3100 | 34 35 35 50 Cohesive 0.00 50,00 0.00 50.00
2] | 3205 - 3250 | 36 38 39 50 Cohesive 0.00 50.00 0.00 30,00
23 | 3355 . 3400 34 41 40 50 Colesive 0.00 50.00 .00 50,00
24 | 3505 . 3550 | 40 42 43 50 Cohesive 0.00 50,00 0.00 50.00
Bore Hole 2 June2025 [ NGL | 1060.000 BHIVL | 100,000 FilledUp | 0,000 WI. | 1L500
Field SPT/N-Values ; ) Due to Overburden Due: t6 Diilatenicy
- Soil Type / Fill i - e
SN Depth N, N, N3 N' Corréction N‘u.._u__“ Correction N comscted |
1 [ 035 - 100 2 3 3 3 Non Colissive 2:00 12.00 0.00 12.00
2 | 205 - 250 3 4 4 3 Non Cohesive TAD: 1120 0,00 1120
3| 355 - 400 4 3 7 12 Non Cohesive 120 14.40 .00 1440
4| 505 5.50 6 5 8 13 Non Cobesive 126 15.60 .30 15.30
5 | 655 - 7.0 7 8 10 18 Cohesive 0.00 18.00 0.00 18.60
6 | %05 - 8.50 8 9 19 19 Coliesive 0.00 19.00 0.00 19.00
7 | 955 - 1000 10 11 10 21 Cohesive 0.00 21.00 .00 7100
B | 1105 - j180 | 12 13 14 27 Cohesive 0.00 27.00 0.00 27.00
9 | 1255 . 1300 14 16 15 31 Cohesive 0.00 31.00 0.00 .00
10 | 1405 - 1430 16 18 20 38 Cobesive 0.00 38.00 000 38.00
il | 1555 - 1600 18 20 71 41 Cohesive 0.00 21,00 0.00 41.00
2| 1705 - 1750 | =20 22 23 45 Cohesive 0:00 %5.00 000 45.00
13| 1855 - 1900 | 21 2 25 D Cohesive 0.00 47.00 0.00 47.00
14 [ 2005 . 3050 | 23 24 26 50 Cohesive 0.00 50,00 .00 5000
15 | 2185 . 2200 24 25 28 50 Cohesive .00 50:00 .00 50:00
16 | 2305 - 2350 | 26 27 30 50 Cohesive 0.00 50.00 0:00 50.00
17 | 2455 - 2500 | 30 29 31 50 Cohesive 0:00 50.00 0.00 $0.00
18 | 2605 - 2630 | 32 33 35 50 Cohesive 0.00 5000 [ 50.00
19 | 2755 - 2800 | 34 36 34 50 Cohesive 0.00 50.00 000 50:00
20 | 2905 - 2950 3§ 37 38 50 Cohesive 0.00 50:80 000 50.00
21 | 3055 - 31,00 40 30 41 S0 Cohesive 0.00 50:00 000 50.00
22| 3205 - 250 | %2 38 40 50 Cohesive 000 50.00 0:00 56,00
23 | 3355 . 3400 | a4 2 46 50 Cohesive 0.00 5000 0.00 50,00
24| 3505 . 3550 44 44 48 50 Cohesive 0:00 50:00 0:00 56.00




BORE LOG CHART
Site/Location Railwa BhAv Nunihai Industrial Area A ~Tundla Rail
Clieat/ Dy. PM, BCU-I, UPSBC Ltd, A ) . X
Bore Hole No. 1 Water Table: 11.300 ] RL of Bore Hole 100.000 100.
ROB Tnvesti : GBS Eng Sitapur Road. Lucknow ~
[} 5§ 0 s F s 0 - L] ' 0
Depth| LvL | Soil Type 0%
T o e e
T 500 -
w‘“% h, 2.50 [ $ 1529250
T | 0] e 1
e < Fed e
] s

LN 550X & }3.20,550
KL NN o N
B BEr . H 700 —MM :
RN Silty Sand - \
—m-"” _Wum ith
ST TSR] Graves - 7. 540 [x00,s}s0
BRI H
EE N e ¢
oS00 %
1030 30 11.00 .
s o LECED)
(1230 97500 13.00 W
W NE 1400 3
RN, - e -
REE AR 1w - %
T O] =
BLECNR R € om _
(TT00 | P00 5 1 39.0(
T = 1800
RLEE MR £ 1900
ST 2
BUELEEE 20.00
I000 | 30000
B e R .00
2T 5000 ] i
B N
T T T 100
330 58300 ] 2400
0 TE000 ]
%w Sandy Clay i =
R oflew | CL | 2600
'*salzw"um- Plasticity 00
T 000
(27307300 a0 - J
TR o Ma
W‘m- oo
LR b EEH
MDD B0 ] =
HEi - g
B B oo
T '
R 500 ] i
B 54,00, 350

B K /| 3540 ol

e
%ﬂw
1dae Cofpt




ANNEXURE - C

?

Railway

E

B/w Nunihai Industrial Area A
Dy. PM, BCU-L, UPSBC Ltd, Agra (UP),

BORE LOG CHART

3. Tundla Rail Section

jtude 78.052210 | Latitude 27,19658%

7
;

Water Table :

11.100

RL of Bore Hole 100.000
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BORE LOG CHART

ANNEXURE - C |

Water Table :

Dy. PM, BCU-I, UPSBC Ltd, Agra

12.100

Railway Bridge B/w Nunihai Industrial Area Agra-Tundla Rnll Section

(UP).

Longitudo 78 051063 | Latitude 27198540}

RL of Bore Hole

100.000 NGL 100,

ROB

Investigator : GBS Engineer, Sitapur Road, Lucknow - 226 020
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ANNEXURE - C

BORE LOG CHART
Site/Location Railway Bridge B/w Nunihai Industrial Arca Agra- Tundia Rail Section
g:l:?gl Alﬂ;wyl Isv)z, PM, BCU-I, UPSBC Ltd, Agra (UP), Longitude 78047548 | Latitude _ 27.2006
¢ Hole No. aterTab_:le: 11500 | RLof Barquie 100.000 NGL 100,000 (Filledup: 0.000
June’2025 ROB Investigator : GBS Engineer, Sitapur Road, Lucknow - 226 020
(1] 5 10 15 20 25 30 35 40
Depth] LvL | Soil Type |1SGr. | Hatching | LvL 1 R R
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ANNEXURE - C

BORE LOG CHART
Site/Location Railway Bridge B/w Nunihai Industrial Area Agra-Tundla Rail Section I
Client/ Agency Dy, PM, BCU-I, UPSBC Lid, Agra (UP) Long_imﬂc 78.050347 L_g.t.l_'_mde 27.202080
Bore Hole No. 2 Water Table : 11.500 | RL of Bore Hole 100.000 NGL 100.000 |Filledup:  0.000
June2025 Investigator : GBS Engineer, Sitapur Road, Lucknow - 226 020
0§ 1 158 N 23 30 35 M 6 % %5 @ & 7w
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Bore Hole No. 1

Depth: 100 - 250 M | Client [Dy. PM, BCU-1, UPSBC L1td, Agra (UP).

Name of Site

: |Railway Bridge B/w Nunihai Industrial Area Agra-Tundla Rail Section
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Bore Hole No. 1

Depth: 250 - 400 M | Client [Dy. PM, BCU-I, UPSBC Lid, Agra (UP).

Name of Site

Raitway Bridge B/w Nunihai Industrial Area Agra-Tundla Rail Section

100

H

90 Gmm-&iu i \:nlallrys}-s ‘! ? et

2 0,

80

b
Q
\

70

60

50

40

30

20

10

|

0
0.01

0.10 1.00 10.00 GBs Endil}eH00

Bore Hole No. 1

. |Depth: 400 - 550 M | Client |[Dy. PM, BCU-T, UPSBC Ltd, Agra (UP).

Name of Site

: |Railway Bridge B/w Nunihai Industrial Area Agra-Tundls Rail Section
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Bore Hole No. 1 : | Depth: 550 - 700 M | Client |Ey PM, BCU-I, UPSBC Ltd, Agra (UP).

Name of Site : |Railway Bridge B/w Nunihai Industrial Area Agra-Tundla Rail Section
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Bore Hole No. 1 : |Depth: 7.00 - 850 M | Client [Dv. PM, BCU-L, UPSBC Ltd, Agra (UP).

Name of Site . |Railway Bridge B/w Nunihai Industrial Area Agra-Tundla Rail Section
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Bore Hole No. 1 : |Depth: 850 - 10,00 M l Client | Dy. PM, BCU-I, UPSBC Ltd, Agra (UP).

Name of Site . |Ruilway Bridge B/w Nunihai Industrial Area Agra-Tundla Rail Section
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Bore Hole No. 1

Depth:

10.00 - 11.50 M

[ Client By. PM, BCU-I, UPSBC Lid, Agra (UP).

Name of Site

. |Railway Bridge B/w Nunihai Industrial Area Agra-Tundla Rail Section
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Bore Hole No. 1

: |Depth:

11.50 - 1300 M

| Cient |Dy. PM, BCU-I, UPSBC Ltd, Agra (UP).

Name of Site

: |Railway Bridge B/w Nunihai Industrial Arca Agra-Tundla Rail Section
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Bore Hole No. 1

Depth; 13.00 - 1450 M

| Client |Dy. PM, BCU-T, UPSBC Ltd, Agra (UP).

Name of Site

: |Railway Bridge B/w Nunihai Industrial Arca Agra-Tundla Rail Section
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Bore Hole No. 1

Depth: 1450 - 16.00 M | Client [Dy. PM, BCU-1, UPSBC Lid, Agra (UP).

Name of Site

Railway Bridge B/w Nunihai Industrial Area Agra-Tundla Rail Section
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Bore Hole No. 1

: |Depth: 16.00 -

17.50 M | Client IBy. PM, BCU-1, UPSBC Litd, Agra (UP).

Name of Site

: [Railway Bridge B/w Nunihai Industrial Arca Agra-Tundla Rail Section
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Bore Hole No. 1

Depth:  17.50 - 1900 M | Client [Dy. PM, BCU-1, UPSBC Ltd, Agra (UP).

Name of Site

: |Railway Bridge B/w Nunihai Industiial Arca Agra-Tundla Rail Section
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Bore Hole No. |

: |Depth: 19.00

2050 M

| Client By. PM, BCU-I, UPSBC Lid, Agra (UP).

Name of Site

: |Railway Bridge B/w Nunihai Industrial Area Agra-Tundla Rail Section
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Bore Hole No. 1

: |Depth: 20.50

2200 M

| Client [Dy. PM, BCU-T, UPSBC Ltd, Agra (UP).

Name of Site

: [Railway Bridge B/w Nunihai Industrial Area Agra-Tundla Rail Section
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Bore Hole No. 1

Depth: 22.00

23.50 M

| Client [Dy. PM. BCU-1, UPSBC Litd, Agra (UP).

Name of Sitc

: [Railway Bridge B/w Nunihai Industrial Area Agra-Tundla Rail Section
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Bore Hole No. |

: |Depth: 2350 - 2500 M | Client By PM, BCU-1, UPSBC Ltd, Agra (UP).

Name of Site

. |Railway Bridge B/w Nunihai Tndustrial Area Agra-Tundla Rail Section
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Bore Hole No. 1

: [Depth: 2500 - 2650 M | Client [Dy. PM. BCU-1, UPSBC Ltd, Agra (UP).

Name of Site

:_|Railway Bridge B/w Nunihai Industrial Area Agra-Tundla Rail Section
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Bore Hole No. 1

: |Depth:  26.50 - 28.00 M | Client |Dy. PM, BCU-1, UPSBC Ltd, Agra (UP).

Name of Site

. |Railway Bridge B/w Nunihai Industtial Area Agra-Tundla Rail Section
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Bore Hole No. 1

. |Depth:

2950 M

28.00 - l Client By. PM, BCU-L, UPSBC Lid, Agra (UP).

Name of Site

: |Railway Bridge B/w Nunihai Tndustrial Area Agra-Tundla Rail Section
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Bore Hole No. 1

: |Depth:

2950 - 3100 M | Client [Dy. PM. BCU-L, UPSBC Ltd, Agra (UP).

Name of Site

: |Railway Bridge B/w Nunihai Industrial Area Agra-Tundla Rail Section
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Bore Hole No. 1

: |Depth:

3250 M

31.00 - | Client |Dy. PM, BCU-1, UPSBC Ltd, Agra (UP).

Name of Site

: |Railway Bridge B/w Nunihai Industrial Area Agra- Fandla Rail Section
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Bore Hole No. 1

Depth: 3250 - 3400 M l Client By. PM, BCU-1, UPSBC Ltd, Agra (UP).

Name of Site

Railway Bridge B/w Nunihai Industrial Area Agra-Tundla Rail Section
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Bore Hole No. 1 : |Depth: 3400 - 3550 M lClientlDy. PM, BCU-1, UPSBC Ltd, Agra (UP).
Name of Site : |Railway Bridge B/w Nunihai Industrial Area Agra-Tundla Rail Section
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