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Part -1

Activity
Date of issuance of RfS
Site Visit
Date of pre-bid meeting

Technical clarifications

Response to Technical
Clarification/Queries

Bid submission deadline

Issuance of Letter of Award
(LoA)

Submission of documents for
verification in terms of clause
18.3 of RfS

Signing of the BESPA and Right
to Use

Agreement with respect to
Project land

Financial Closure

Schedule Commissioning Date

Timeline Revised Timeline
30.07.2025 (No Change) 30.07.2025 (No Change)
from 02.08.2025 to 25.09.2025 from 02.08.2025 to 25.09.2025

09.09.2025 at 11:30Hrs 09.09.2025 at 11:30Hrs
25.09.2025 25.09.2025
26.09.2025 26.09.2025

10.11.2025 by 17:00Hrs 12.11.2025 by 17:00Hrs

On or before 10.12.2025 On or before 12.12.2025
No change No change
No change No change
No change No change
No change No change



Part -2

Report on Geotechnical investigation for CESC’s
40MW/80MWh BESS project

Note:
e The report is for reference only.
e As mentioned in RfS (clause 8.6 of Annexure A), soil test is in BESSD's scope.
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INTRODUCTION

The work of sub-soil exploration for the Proposed Battery Energy Storage Station at Pre. No.-
28 Jheel Road, Kolkata — 700 002, was awarded to M/S. GEOTEST ENGINEERS PRIVA TE
LIMITED of 64, Milan Park, Kolkata - 700 084 by the Client M/S. CESC LIMITED of Estates
Department (3 Floor), 4, Sashi Sekhar Bose Row, Kolkata - 700 025. The sub-soil
investigation purpose for the proposed Battery Energy Storage Station at the aforesaid site was
to determine the sub-soil condition and to ascertain the foundation types that would be suitable
for the proposed battery energy storage station. The Fieldwork was done in the month of
September, 2025. Laboratory tests were conducted on soil samples at our own laboratory, for

the analysis of sub-soil condition at the site.

SCOPE OF INVESTIGATION
In an attempt for optimization in the design of foundations for the proposed battery energy

storage station, geotechnical investigation programme had been divided mainly into two parts,
like, field works part unfurling the sub-surface deposit types and their states of occurrences in-
situ and laboratory tests part which would help to determine the relevant physical and the
geotechnical properties of the sub-surface deposits leading to finalization of foundation type
and foundation design bearing capacity with particular reference to the sub-surface deposit
types and their strength parameters and settlement potentials in-situ. The scope is summarized

as follows: -

Sinking 6 (six) numbers of 150 mm. & 76 mm. dia., exploratory boreholes, all with
termination depths of about 25.00 m. below E.G.L., at prefixed location at the site. The
borehole numbers, depths & locations were finalized & fixed by the Soil Investigation
Agency. For location of the exploratory boreholes please refer ‘Borehole Location Plan’ at

the ANNEXURE of this report.

Collection of representative 100 mm dia. undisturbed soil samples as per the provisions as
laid down in IS: 2132 (1986) as well as representative disturbed soil samples from the
exploratory boreholes for carrying out detailed laboratory analysis which would help

adoption of strength, settlement and other relevant parameters of the sub-surface deposits
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for finalization of foundation type and thereafier for design of foundations for the proposed

battery energy storage station.

Carrying out standard penetration tests as per the provisions laid down in IS: 2131 (2025)
in all the boreholes and subsequently maintaining penelration chart, depth-wise, upto the

test depth in all the exploratory boreholes at this site.

After completion of the above mentioned field works, the appropriate laboratory tests, as were
applicable to the sub-surface deposit types which were encountered at the explored location,
were conducted to determine the physical and the relevant geotechnical properties of the sub-
surface deposits and subsequently to finalize type and thereafier for design of foundation for the

proposed battery energy storage station 1o be constructed at this site under investigation.

FIELD WORK

A brief description of boring method, field tests, sample collection efc. and type of equipment,
are furnished below.

Rig

The entire fieldwork was done by deploying single number of rig.

Boring
Boring through the soil was carried out by combination of Shell & Auger boring technique (as

per clause 5.4.2 of 1S1892:2021) & Rotary boring Technique (as per clause 5.4.4 of IS
1892:2021) upto their termination depths below E.G.L. in all the boreholes, by using

Mechanically Power-Driven Winch.

Representative Sample
Representative samples were collected from auger, S.P.T. sampler and cutting shoe of

undisturbed sampling assembly. This was done to maintain a continuous record of strata

encountered. The samples were labeled and placed in airtight polythene bags and shifted to the

laboratory for testing and classification.
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Standard Penetration Test (S.P.T.)
This test was conducted at the boring points at suitable intervals. The number of blows required

for last 30.00 cm penetration of split spoon sampler out of a total penetration of 45.00 cm

Repor‘[”'&]’?ﬁ;@&fé ér‘iﬁslgaﬁnh\?e'g't’iigg igﬁi?g feely through a height of 75.00 cm was recorded as ‘N’

3.5

3.6

values. The sample from split spoon were collected after each test and were labeled and placed
in air-tight polythene bags before sending to the laboratory for identification and testing. The
test procedure was performed to 1S: 2131 : 2025. The Split Spoon Sampler was as per LS.

9640:1980 (Reaffirmed 1987).

Undisturbed Samples
Undisturbed samples were collected as per 1.5.2132 (1986) by means of a two-tier 100.00 mm

LD. open driven sampling assembly having area ratio of 15%. The sampling assembly (as per
IS 11594: 1985) was driven to the required depth manually with the help of jarring link.

Samples collected in the lower tube were retained, labeled and waxed at all ends before sending

it to the laboratory.

Ground Water Level

Ground water level observation was made during boring in all the boreholes after 24 hours of

completion of boreholes.
It was observed that the Ground Water Table was at an average depth of about 0.50 m. below

Avg. E.G.L. (During the period of fieldwork, Avg. E.G.L. was about 0. 60 m. below H.T. Tower
Rafi Top Level) from 18.09.2025 to 26.09.2025.
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4. LABORATORY INVESTIGATION

LAbUNRA LU L S e ———————

For proper identification and classification of the sub-surface deposits and for deriving
adequate information regarding its relevant physical and the geotechnical properties at the site
under investigation, most or all of the following laboratory tests pertaining to the actual soil

types, occurring at this site, were conducted on the representative soil samples, collected from

all the exploratory borehole.

(a) Grain size analysis.
(i) Hydrometer analysis for cohesive soil samples.
(ii)  Sieve analysis for cohesionless soil samples.
(b)  Liquid limit and plastic limit for cohesive soil samples.
(c)  Specific Gravity.
(d)  Natural moisture content.

(e)  Natural density and dry density.

()  Triaxial shear tests in unconsolidated undrained condition on cohesive soil samples
for determination of strength parameter values like, cohesion, Cuu, and angle of
internal friction, guu.

(20  Consolidation tests on cohesive soil samples for determination of settlement

potentials.

(h)  Void ratio.

All or most of the above-mentioned laboratory tests on the representative soil samples were

conducted as per the relevant provisions as laid down in the different sections of 1S: 2720.

The result after the relevant laboratory tests on the representative soil samples have been

presented in tabular form in ‘Laboratory Test Result Sheet’ at the ANNEXURE of this

report.
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5 SUB-SOIL STRATIFICATION
The sub-soil investigation work has been done by sinking 6 (six) number boreholes explored

upto a maximum depth of 25.95 m. below the existing ground level at specified locations.

The ground water level as encountered in the boreholes during the period of field work is
shown in respective bore logs. The laboratory test results are tabulated in ANNEXURE of the
Report. The bore hole location plan is shown in ANNEXURE of the Report. The sub soil
formation as revealed by the bore holes are shown in ANNEXURE of the Report. The grain
size distribution curves are shown in ANNEXURE of the Report. Average engineering

properties of all the boreholes were provided in TABLE 1.
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BEARING CAPACITY & PROBABLE SETTLEMENT VALUES OF CONVENTIONAL
SHALLOW OPEN FOUNDATIONS & RIGID RAFT FOUNDATION

Computation of net safe bearing capacities for shallow foundations

For computation of net safe bearing capacity values for design of shallow foundations, ultimate

net bearing capacity formula as per “Code of Practice for Determination of Bearing Capacity
of Shallow Foundations (First Revision)”, IS: 6403 (1981) will be used.
As per the clause 5.1.2 of IS: 6403 (1981), the ultimate net bearing capacity of shallow
foundations in case of general shear failure,
ga = CuNoScdcic+q(Ng— 1 )Sqdqiq + 0.5ByN,dy Simw’
and the same in case of local shear failure,
qa = 2/3CuNc'Sedeic + q(Nq’ — 1)Sqdqiq + 0.5ByNy'dy Simw’
where, No, Ni, Ny and Nc', Ng', Ny’ are the bearing capacity factors in case of general shear
and local shear failure conditions respectively.

S., S, and Sy are the shape factors.

d., dy and dy are the depth factors.

ic, igand iy  are the inclination factors.

B is the least dimension of the foundation in metre.

q is the effective surcharge at the base level of foundation in kN/m’.
¥ is the bulk unit weight of foundation soil in kN/m".

w’ is the correction factor for location of water table.

In case of foundations resting on cohesive soils, as the rate of gradual building up of load
intensity at the foundation level will be more than the rate of dissipation of excess pore water
pressure from the cohesive soil due to low to very low range of co-efficient of permeability
values of the same, the computation of net safe bearing capacity values for foundations resting
on cohesive foundation medium will be governed by undrained analysis, i.e. ¢ = 0° analysis
will prevail.

Computation of net safe bearing capacity values for shallow open foundations resting on
cohesive stratum, at 4.50 m. depth below Avg. E.G.L. (During the period of field work, Avg.
E G.L. was about 0.60 m. below H.T. Tower Raft Top Level) the following formula will be used.
gns = qa/ F.O.S. = CuNcScdcic / F. O.S.



REPORT SHEET syeotest

(An ISO 9001 : 2015 Certified Company)

Soil Investigators & Land Surveyors
Ph. : 91-33-2430 3494 / 8103 / 9717

I [ -

6.1.2 Foundation Settlenent

Settlement is calculated on the basis of the following formulae
Immediate Settlement (Si) = qns B (1 - 17) Iy / E as per the clause 9.2.3.2 of IS : 8009 (Part 1)
1976 (Reaffirmed 2003).

Where, ns = Net foundation pressure.
B = Width of footing.
7 = Poisson’s Ratio of soil.
Iy = Influence Factor.
E = Modulus of Elasticity.
Corrected immediate settlement, Sic = Si Ce
Where, Ce = Depth correction factor as per fig.12 of 1.5.8009 (Part 1) 1976
(Reaffirmed 2003).

Consolidation settlement

Assuming the influence zone for 20% stress contour, upto twice the width of footing, the total
consolidation settlement is given by

S.=ZXm, AP H as per IS: 8009 (Part 1)

Where, my = Coefficient of volume change.
AP = Pressure increment at centre of the layer.
H = Thickness of the stratum.

Corrected consolidation settlement, Scc = ScCsCe

Where, Ch —  Pore Pressure correction factor as per Table I of LS. 8009

(Part 1) 1976, Reaffirmed 2003]

Depth correction factor as per fig.12 of 1.5.8009 (Part 1) 1976.
(Reaffirmed 2003)

I

Ce

SBC & Probable Settlement values calculations are shown in chapter 9 of ANNEXURE.
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FOUNDATION DESIGN MODEL

FOR SHALLOW OPEN FOUNDATION
DEPTH OF FOUNDATION = 4.50 M. BELOW AVG. E.G.L.

(During the period of field work, Avg. E.G.L. was about 0.60 m. below H.T. Tower Raft Top Level)

(DRAWING NOT TO SCALE)

—E.G.L.

l— H.T. Tower Raft Top Level

AN

D¢=4.50 m.

PZZANN

3.10 m.

B B— STRATUM Ii

pu=0.50 C avg. = 31.00 kN /m’
my1= 0.000246 m?/ kN
(From pressure range - '/, to 1 kgl/cm?)

5.70 m.

STRATUM Il
my2= 0.000469 m?/ kN
(From pressure range - '/; to 1 kg/cm?)

&
(From pressure range - 1 to 2 kglcm?)
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TABLE 2(A

Shallow Foundation : Bearing Capacity and Probable Settlement Values
Depth of foundation = 4.50 m. below Avg. E.G.L.
(During the period of field work, Avg. E.G.L. was about 0.60 m. below H.T. Tower Raft Top Level)

Factor of Safety in shear = 2.50

Net allowable
bearing pressure to
Net safe bearing Total restrict settlement
; ; : capacity in expected within *75.00 mm
Type of footing Sez.e;’ of f c::)tmg shear settlement (i.e. safe both in
ey (kN/m?) (mm) shear and
settlement)
(kN/m?’)
1.50'% 1.50 83.00 13.00 83.00
2.00x 2.00 83.00 20.00 83.00
2.50x2.50 83.00 27.00 83.00
ISOLATED -
SQUARE 3.00x 3.00 83.00 35.00 83.00
3.50x 3.50 83.00 42.00 83.00
4.00x 4.00 83.00 50.00 83.00
1.50x 3.00 70.00 15.00 70.00
2.00x 4.00 70.00 23.00 70.00
2.50x5.00 70.00 31.00 70.00
RECTANGULAR 3.00x 6.00 70.00 39.00 70.00
3.50x 7.00 70.00 47.00 70.00
4.00x 8.00 70.00 57.00 70.00
1.50 m. wide 64.00 18.00 64.00
SINGLE 2.00 m. wide 64.00 26.00 64.00
DIRECTION 2.50 m. wide 64.00 36.00 64.00
CONTINUOUS
STRIP 3.00 m. wide 64.00 49.00 64.00
3.50 m. wide 64.00 60.00 64.00

*As per Table — 1 of 1.5.1904 (2021) for isolated foundation for R.C. Structure in plastic clay, like

in present case.
Note: - In present case, depth factor (d.) in bearing capacity calculations, has not been

considered, to be on safe side.
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FOUNDATION DESIGN MODEL
FOR SHALLOW FOUNDATION AS RIGID RAFT
DEPTH OF FOUNDATION = 4.50 M. BELOW AVG. EG.L.

(During the period of field work, Avg. E.G.L. was about 0.60 m. below H.T. Tower Raft Top Level)

(DRAWING NOT TO SCALE)

H.T. Tower Raft Top Level
0.60 m. —E.G.L.
- TN A
P — Gp— .; .L‘ ; ,h\
75"\ ; NERZN
g A |
o ‘ &
3 s - Vs
- [ 7. i
ol = a | -
E'_;'::'u';s A'«'b":'u'E.'n';'b':'u‘x'n.'i'&':\'_:
B=15.00m.
€ STRATUM II
o C avg. = 31.00 kN /m’
- E =600
o R0k myi= 0.000246 m?/ kN
(From pressure range - '/; to 1 kg/cm?)
STRATUM Il
! E = 500C C avg. = 20.00 kN /m*
s m,2= 0.000469 m?/ kN
T (From pressure range - '/; to 1 kg/cm’)

(From pressure range - 1 to 2 kglcm?)

12.95 m.

STRATUM IV
E=750C C avg. = 70.00 kN /m’
m,3= 0.000137 m?/ kN
(From pressure range - 1 to 2 kg/cm?)

(From pressure range - 2 to 4 kglcm?)
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TABLE - 2(B,
Shallow Rigid Raft Foundation:

Bearing Capacity and Probable Settlement Value
Depth of foundation = 4.50 m. below Avg. E.G.L.

Factor of Safety in shear = 2.50

(During the period of field work, Avg. E.G.L. was about 0.60 m. below H.T. Tower Raft Top Level)

Design Net
Estimated Net Allowable
Total Allowable bearing
. Net Safee bearing Setﬂemen.t bearing | pressure (least
Tentative capacity from corresponding | pressure | among shear
Type of Footing Size shoir erlterion to Net Safe Sfor a total | and settlement
(m x m) (kN/nt?) bearing settlement | criteria iL.e.,
pressure from | of *125.00 || safe both in
shear criterion mm shear and
(mm) (kN/nv®) settlement)
(kN/m?)
15.00
RIGID RAFT x 76.00 150.00 63.00 63.00
20.00

*As per Table — 1 of 1.5.1904 (2021) for Raft foundation for R.C. Structure in plastic clay, like in present
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7. RECOMMENDATIONS

From the information as supplied by the client, it is known that there is a proposal for the
Construction of Battery Storage Station at the site. However, whatever be the type, height and

nature of the structure, its foundation design should satisfy two basic criteria. They are as

follows:

(a) There must be adequate factor of safety against shear failure.

(b)  The settlement of footings must be within permissible limits as defined in 1S: 1904
(2021).

Considering the above-mentioned criteria & subsoil condition as encountered in the entire site,
it is suggested to try to resort to shallow open foundations in the form of isolated & or combined
& or one-way continuous strip footings or a judicious combination of some or all of them
depending on column position and spacing, to be designed with the bearing capacity values as

given in TABLE 2(A) of previous chapter, for foundation design purposes.

If this bearing capacity of TABLE 2(A) falls short, for providing adequate footing area,
without overlapping, then, shallow open foundation in the form of Rigid Rafi Foundation can

be tried out. with the bearing capacity values as provided in TABLE 2(B) of the previous

chapter.

For conventional shallow footings if provided, they should be properly connected in all

directions by suitable tie-beams to arrest / check differential settlement.

Ground water level during the period of fieldwork was observed at an average depth of about
0.50 m. below Avg. E.G.L. (During the period of field work, Avg. E.G.L. was about 0.60 m.
below H.T. Tower Rafi Top Level). Since the fieldwork was done in the month of September, it

can be considered as moderately high water table location, which can be normally expected
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to go down in dry seasons. So, it is envisaged that, constant pumping will be necessary to keep
the excavation water free, due to the position of water table much above the founding depth.
However. situation may be worsened if foundation excavation is done in heavy and continuous
monsoon, when water table may merge with E.G.L. and constant and continuous dewatering

might be necessary to keep foundation trenches water free.

No local information regarding highest position of ground water table during Monsoon was
available from the site. However, for design purposes, it is advisable to consider the worst
possible condition of standing water level to merge with E.G.L., which has been done in
present case. Hence our results of bearing capacity of conventional shallow open foundation
& Rigid Raft Foundation as given in TABLE 2(A) & TABLE 2(B) respectively, will not be
affected by fluctuation of Ground Water Table position, since those were determined under

worst condition.

Last but not the least, due considerations should be given to open excavation of any sort. All
sorts of precautionary measures like earth retainment by any suitable method, are to be

adopted to avoid excessive ground settlement and damage to adjoining structures.

For and on behalf of GEOTEST ENGINEERS PVT. LTD.

JALOK  ROY]
B.E. (CIVIL), MCE (SOIL MECH. and FOUNDN. ENGG.)
MASCE, MIE, MIGS, M.IP.H.E., MA.CL (I), C. Eng. ()
Chartered Engineer (I), Reg. No. M128469 — 4.

Director.
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1. BOREHOLE LOCATION PLAN

i) Drawing not to scale
i) All dimensions are inm.

NOTE

o

LEGEND
B.H.

BOREHOLE

GEOTEST ENGINEERS PVT. LTD.
6A, Milan Park, Kolkata -700 084

]
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Soil Investigators & Land Surveyors
Ph. : 91-33-2430 3494 / 8103 / 9717

BORE LOG DATA SHEET
OfT));Prf.ﬂgL S}:;'g;‘r‘d Rotary Boring |  Drilling | Report No.: GT /CL/102/2025 -2026 | B.H.1
3$;f 150 mm. - 76 mm. (S::;:trﬂggl_i;n As per Borehole Location Plan.
Depth 2235 m _ 3.10 m. Ground Bed RL fbout 0.40 m. below H.T. Tower Raft Top
evel (approx.)
Commenced on: 18.09.25 | Completed on: 19.09.25
Location: Jheel Road, Kolkata.
Ground Water Table: 0.70 m. below E.G.L.
8] Possl 2 o | o | SAMPLES
Description of strata 4E g T | val Depth in ‘M’
4| From To = i
(3] = Type
Reclaimed top fill of loose grey fly ash 0.00 - D 0.00
upto 1.40 m., underlain by P.C.C. over 02 P 0.50-0.95
B.F.S upto 4.50 m. 5 D 1.40
NOTE :- HX drilling done from 1.40 m. [ = 4.50 - Concrete 1.40-2.90
to 4.50 m., to puncture the P.C.C. “ (4% Core Recovery)
- Concrete 2.90 -4.50
(6% Core Recovery)
4.50
Soft / firm brownish grey / grey clayey | — 4.50 04 P 4.50-4.95
silt with traces of kankars and silt spots. 21 4.00 -- U 6.00 — 6.45
5 ’ 09 P 7.50-7.95
8.50
Very soft / soft grey / dark grey silty 8.50 -- U 9.00 - 9.45
clay / clayey silt with varying percentage g 02 P: 10.50 - 10.95
(traces to medium  percent) of | 5.20 -- U 12.00-12.45
decomposed wood. S 04 P 13.50 - 13.95
13.70
Stiff / very stiff bluish grey / mottled 13.70 - U 15.00 - 15.45
brown silty clay / clayey silt with traces 10 P 16.50 - 16.95
of kankars and rusty brown silt spots. - U 18.00 — 18.45
e Color changes to mottled brown E 11 P 19.50 - 19.95
from 21.00 m. | - U 21.00 -21.45
B 18 P 22.50 - 22.95
-- U 24.00 —24.45
15 P 25.00-25.45
25.45

Borehole Terminated.

S. S.: Chanchal Roy / M.P.

D — Disturbed Sample

U - Undisturbed Sample

| P — Standard Penetration Test

#S.P.T. lies in interface zone between two different layers.
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REPORT SHEET

S eotest
ENGINEERS PVT. LTD.

(An ISO 9001 : 2015 Certified Company)

Soil Investigators & Land Surveyors

Ph. : 91-33-2430 3494 / 8103 / 9717

BORE LOG DATA SHEET
Og)’;ﬁg S'}‘fi‘;_'lfd Rotary Boring |  Drilling | Report No: GT/CL/102/2025-2026 | B.H.2
g::ll:f 150 mm. -- 76 mm. g:::i;:tlg“ As per Borehole Location Plan.
Depth 21.95 m. al 3.50 m. Ground Bed RL Cbout 0.50 m. below H.T. Tower Raft Top
evel (approx.)
Commenced on: 19.09.25 | Completed on: 20.09.25
Location: Jheel Road, Kolkata.
Ground Water Table: 0.60 m. below E.G.L.
g5 Depth in ‘M’ ]
. § g 'E N SAMPLES .
Description of strata 48 % Depth in ‘M’
4| From To = -, | Value
o s Type
Reclaimed top fill of loose dark grey fly 0.00 - D 0.00
ash upto 1.00 m., underlain by R.C.C. -- 8] 0.50 - 0.95
upto 4.50 m. -- Concrete 1.00-3.00
NOTE -~ HX drilling done from 1.00 m. | & 4.50 (15% Core Recovery)
to 4.50 m., to puncture the R.C.C. bed. - | Concrete | 3.00-4.50
(17% Core Recovery)
4.50
Soft / firm brownish grey / grey silty 4.50 -- U 4.50-4.95
clay / clayey silt with kankars and rusty EI 530 05 P 6.00 — 6.45
brown silt spots. 5 :
7.30
Very soft / soft grey / dark grey silty 7.30 - 9) 7.50-7.95
clay with varying percentage (traces to E 03 P 9.00-9.45
medium percent) of decomposed wood. | 5.90 - U 10.50 -10.95
5 02 P 12.00 — 12.45
13.20
Stiff / very stiff bluish grey / mottled 13.20 - U 13.50 - 13.95
brown silty clay / clayey silt with traces 09 P 15.00 — 15.45
of kankars and rusty brown silt spots - U 16.50 - 16.95
= 17 P 18.00 — 18.45
| - 0] 19.50 - 19.95
5 19 P 21.00 —21.45
- U 22.50 —22.95
15 P 24.00 - 24.45
25.45 - U 25.00 —25.45

Borehole Terminated.

S. S.: Chanchal Roy / M.P.

D - Disturbed Sample

U — Undisturbed Sample

| P — Standard Penetration Test

| Page No.: 20




REPORT SHEET

geotest
ENGINEERS PVT. LTD.
(An ISO 9001 : 2015 Certified Company)

Soil Investigators & Land Surveyors
Ph. : 91-33-2430 3494 / 8103 / 9717

BORE LOG DATA SHEET
Type Shelland | p tory Boring |  Drilling | Report No.: GT/CL/102/2025 -2026 | B.H.3
of boring Auger
E:::f 150 mm. -- 76 mm. g:::ﬁ:;;n As per Borehole Location Plan.
Depth 22.95m. = 250m. | Ground Bed RL t:\?:]t(:];;?or::) below H.T. Towee Raft Top
Commenced on: 20.09.25 | Completed on: 21.09.25
Location: Jheel Road, Kolkata.
Ground Water Table: 0.20 m. below E.G.L.
5 Depth in ‘M’ @ 5
o F 25 N SAMPLES '
Description of strata a9 —?_, ~ | value Depth in ‘M’
& From To = = T
o ype
Reclaimed top fill of loose dark grey fly 0.00 - D 0.00
ash upto 0.50 m., underlain by P.C.C. -- Concrete 0.50-2.00
NOTE :- HX drilling done from 0.50 m. | = 3.00 (6% Core Recovery)
to 3.00 m. o - | concrete | 2-00-3.00
(8% Core Recovery)
3.00
Soft / firm brownish grey / grey clayey 3.00 04 ¥ 3.00-3.45
silt with traces kankars and rusty brown | & -- U 4.50-4.95
silt spots. [ 4.80 07 P 6.00 — 6.45
3] - Uslip| 7.50-7.95
7.80
Very soft / soft grey / dark grey silty 7.80 02 P 8.00-8.45
clay with varying percentage (traces to % -- U 9.50-9.95
medium percent) of decomposed wood. | 5.40 03 P 11.00-11.45
5 - U 12.50 — 12.95
13.20
Stiff / very stiff bluish grey / mottled 13.20 09 P 14.00 — 14.45
brown silty clay / clayey silt with traces -- U 15.50 - 15.95
of kankars and rusty yellow silt spots. - 11 P 17.00 - 17.45
= - U 18.50 — 18.95
! 15 P 20.00 —20.45
5 - U 21.50-21.95
19 P 23.00-23.45
- 9] 25.00 —25.45
25.45

Borehole Terminated.

S. S.: Chanchal Roy / M.P.

D — Disturbed Sample

U — Undisturbed Sample

| P — Standard Penetration Test

| Page No.: 21




REPORT SHEET

(An

Jeotest
ENGINEERS PVT. LTD.

ISO 9001 : 2015 Certified Company)

Soil Investigators & Land Surveyors

Ph. : 91-33-2430 3494 / 8103 / 8717

BORE LOG DATA SHEET
Of'l;ﬁfn STS;?" Rotary Boring |  Drilling | Report No.: GT/CL/102/2025-2026 | B.H.4
i Coordinati ;
33:]“ 150 mm. -- 76 mm. S::& A:EZILT As per Borehole Location Plan.
About 0.70 m. below H.T. Tower Raft Top
Depth 23.45m. - 2.00 m. Ground Bed RL Level(approx.)
Commenced on: 21.09.25 | Completed on: 22.09.25 .
Location: Jheel Road, Kolkata.
Ground Water Table: 0.60 m. below E.G.L.
g Depihi . g . SAMPLES
Description of strata R % Z Vhl] Depth in ‘M’
4| From To £ = e
3] '~ Type
Reclaimed top fill of loose dark grey fly 0.00 - D 0.00
ash upto 0.50 m., underlain by R.C.C. & -- Concrete 0.50-1.50
P.C.C. upto 2.50m. = 2.50 (12% Core Recovery)
NOTE :- HX drilling done from 0.50 m. — | concrete | 1.50-2.50
to0 2.50 m (16% Core Recovery)
: : 2.50
Soft / firm brownish grey / grey clayey 2.50 04 P 2.50-2.95
silt with traces kankars and silt spots. s - U 4.00-4.45
i 5.00 05 P 5.50-5.95
Qo - U 7.00 - 7.45
7.50
Very soft / soft grey / dark grey silty " 750 02 P 8.50-8.95
clay with varying percentage (traces to | & - 10.00 — 10.45
medium percent) of decomposed wood. =i 5.30 03 P 11.50-11.95
@)
12.80
Stiff / very stiff bluish grey / mottled 12.80 - U 13.00 — 13.45
brown silty clay / clayey silt with traces 10 P 14.50 - 14.95
of rusty brown silt spots. - 8] 16.00 - 16.45
z 12 P 17.50 - 17.95
I - U 19.00 - 19.45
8 19 P 20.50 - 20.95
-- ] 22.00 - 22.45
23 P 23.50 - 23.95
25.45 - U 25.00 — 25.45

Borehole Terminated.

S. S.: Chanchal Roy / M.P.

D — Disturbed Sample |

U — Undisturbed Sample

| P — Standard Penetration Test

I Page No.: 22




REPORT SHEET

S eotest
ENGINEERS PVT. LTD.

(An

ISO 9001 : 2015 Certified Company)
Soil Investigators & Land Surveyors

Ph. : 91-33-2430 3494 / 8103 / 9717
BORE LOG DATA SHEET
ofgﬂfn& S':Ed Rotary Boring |  Drilling | Report No.: GT/CL/102/2025-2026 | B.H.5
II:-I)?I;f 150 mm. - 76 mm. g::tri:atl:;n As per Borehole Location Plan.
Depth 2375 m. “ 220m. | GroundBedRL | fo0u: 870 below HLT Fowes 't Top
Commenced on: 22.09.25 | Completed on: 24.09.2025
Location: Jheel Road, Kolkata.
Ground Water Table: 0.40 m. below E.G.L.
g Depth in ‘M’ @
o k- S| o SAMPLES '
Description of strata R 2% | val Depth in ‘M’
4| From To e e
(] Type
Reclaimed top fill of loose dark grey fly 0.00 -- D 0.00
ash with brickpieces upto 0.50 m., - Concrete 0.50-1.50
underlain by R.C.C. and B.F.S. upto| = 270 (12% Core Recovery)
2.70 m. w ' -- Concrete }-50 -2.70
NOTE :- HX drilling done from 0.50 m. (g
t0 2.70 m. 2.70
Soft / firm brownish grey / grey silty | — 2.70 -- U 3.00-3.45
clay / clayey silt with traces of kankars. E. aan | 9 P 4.50 - 4.95
o ' -- U 6.00 — 6.45
7.00
Very soft / soft grey / dark grey silty 7.00 03 P 7.50-7.95
clay with varying percentage (traces to % - U 9.00 —9.45
medium percent) of decomposed wood. | 6.00 02 P 10.50 - 10.95
5 - U 12.00 - 12.45
13.00
Stiff / very stiff bluish grey / mottled 13.00 08 P 13.50-13.95
brown silty clay / clayey silt with traces - U 15.00 - 15.45
of rusty brown silt spots. 12 P 16.50 — 16.95
g o U 18.00 — 18.45
I 16 P 19.50 - 19.95
5 - U 21.00—21.45
18 P 22.50 - 22.95
-- U 24.00 —24.45
25.45 22 P 25.00 —25.45

Borehole Terminated.

S. S.: Chanchal Roy / M.P.

D — Disturbed Sample

U — Undisturbed Sample

| P — Standard Penetration Test
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REPORT SHEET

Jeotest
ENGINEERS PVT. LTD.
(An ISO 9001 : 2015 Certified Company)

Soil Investigators & Land Surveyors
Ph. : 91-33-2430 3494 / 8103 / 9717

BORE LOG DATA SHEET
05;3;1:;’_“& S’E‘;‘f‘d Rotary Boring |  Drilling | Report No.: GT/CL/102/2025-2026 | BH6
3:3;'- 150 mm. -- 76 mm. g:;ri':;:;“ As per Borehole Location Plan.
Depth 2325m. - 220m. | GroundBedRL | 004 050 " below HL SowechalrTep
Commenced on: 24.09.25 | Completed on: 26.09.25
Location: Jheel Road, Kolkata.
Ground Water Table: 0.70 m. below E.G.L.
g Depth in ‘M’ @
! " § g < N SAMPLES .
Description of strata A% 2™ | vatie Depth in ‘M’
4| From To Z = x
(5] ype
Reclaimed top fill of loose dark grey fly 0.00 - D 0.00
ash upto 1.00 m., underlain by R.C.C. & 03 P 0.50-0.95
P.C.C upto 3.20 m. -- Concrete 1.00-2.00
NOTE:- HX drilling done from 1.00 m. % 3.20 (20% Core Recovery)
to 3.20 m. -- Concrete 2.00-3.20
(22% Core Recovery)
3.20
Soft / firm brownish grey / grey silty [ — 3.20 04 P 3.50-3.95
clay / clayey silt with traces kankars and Ea 410 - U 5.00 - 5.45
silt spots. s y 07 P 6.50 - 6.95
7.30
Very soft / soft grey / dark grey silty 730 - U 8.00 — 8.45
clay with varying percentage (traces to g 03 P 9.50-9.95
medium percent) of decomposed wood. I 6.10 -- U 11.00-11.45
5 02 P 12.50 — 12.95
13.40
Stiff / very stiff bluish grey / mottled 13.40 -- P 14.00 — 14.45
brown silty clay / clayey silt with traces 09 U 15.50-15.95
of rusty brown silt spots. - - P 17.00-17.45
s 13 U 18.50-18.95
[ -- P 20.00 —20.45
E 16 U 21.50-21.95
- P 23.00-23.45
20 U 25.00-25.45
25.45

Borehole Terminated.

S. S.: Chanchal Roy / M.P.

D — Disturbed Sample

U — Undisturbed Sample

l

P — Standard Penetration Test
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ENGINEERS PVT. LTD.
(An ISO 9001 : 2015 Certified Company)
Soil Investigators & Land Surveyors
1 91-33-2430 3494 / 8103 / 9717

Ph.
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Energy Storage Systems in Kolkata under Tari sed Clg aa 7 8108 1 ETIT

RfS No. ED(PM)/2025-26/266 dated 30.07.2025

Addendum-13 Date:04.11.2025
D .uo E E L ' E é %
Report on Gepteamnieaknu: S - S s | &
S
P © w @ ~ |ZF g
sn Sfuamn oyroadg b i - = o 8] g
cfe
S
g {Mﬁap) 1 [ (] v " i ' (=] o i o ;
T ® )
g a
£ L
(=1 (=] [}
= (w/N) . ] E 8 8 8 8 3 § H
g' 2 "UOIS3YOD) 8 e H ¢ & & R E
[ o
w w w w s w -
E 1891, Jo 2dAL ! S 9 g 3 3 § 3 <
e L]
-
e N e 3928 85 |8
£ xapu| Aanse|d _ﬂ
E £ %
¥ e H T % & 8% + 8 & |8
g JL onse|d é 0
& z _g
= " e g8 % 28 8 8 ]
nwi pmbi-
unen s . 88 £833::|[
waap un Lg b - ¥ ¥ 2 828 @ = E
ZE
- (3}
e g . 3¢ 523¢sfh
W 1un ying 5 e ¥ @ 2 8 F - E ?
‘g- 2 3 N g T R g §
(o4) waguod ? s 8 g @ : m & @ w |y
:um;!ow [eIniEN g 2 8 g 9 g8 &8 &8 & & Fae -ir
[ '§ =
(%) & B 3 5 3 & 2 |58
™ (o] L] El=
[\l © ag
; (%) z © 0 2 g - a |
g g s & 8 Ir} @ © E
= s g
e < (%) 3 P - 4+ ®m ®w + ~ 1+ m £
e k- pues
~ - g
D S (o%) ’ i ' i ! i ' ' 2
oo S L) g
" :
J ; : <
-5 < < < < < <, <
- o 153 jo adAL %] . { = - r X b = T ::..'
) — = =
& ﬁ a B 2% ‘EE 2
v E .s E c &
R b= g =
8¢ | : = |4 g B i
4 n = z § > g% 3= H
¥ 3 = B2 PRy 8§ B2 ol%
& A g o 2 % “'g o %‘ag = EG 0 E,
: ; g%
2§ 3 s ¢ B i N a
o 3 a B |53 g &8s %
7 i of | Eug 5 5-8 . 2
v ® § Q g ) G 8w
il >. 8 E o8 =8 38= <85
E .‘-:, O oo |[DTa GOE moa@ ;; E
¢¢ (w) 2 2 8 3%‘.8.8.8%_8,8_*55
Qv s F © s 2 8 a8 v © 4d @ ]
pdaq aduwreg =] < 2 2
- N e m w @ @0 @ ~ © o g E
gy g e |3 34 55433553 HE
g g 2 L]
§ 1pqumy 2|0H 2104 ZHE ﬂ ;




REPORT SHEET S eotest
ENGINEERS PVT. LTD.

Request for Selection (RfS) Document for settingjup of iy QF(%J/I\Nﬁcgt% :ﬁé-@g §3 é:' gny)
Energy Storage Systems in Kolkata under TarifftBased Co UWGYOfS
: 91-33-2430 3494 / 8103 / 9717

RfS No. ED(PM)/2025-26/266 dated 30.07.2025

Addendum-13 Date:04.11.2025

5 : g . B 3 &
Report on Geotechnicakin s 2 .
®
o
o w
sn Anawip oyroadg . B 3 e @ z§
o
£ (searfap) 5 & ' = » §
2 ¢ g
£ a
g (uyNy) , 8 8 8 g8 8 8 8 E
& D ‘uoisayod = 2§ 8 8 R B8 5
& @
o =
i b3 o 9@ 5 R 2 2 =
A : §8-3833
(%) - = @ ~ - , o '5-
a2 xapu] Auoanseld 2 3 8 8 T 8 © = =
E
A (%) - o o I~ v % b 8 g
E i onseld & & o o ,‘E
Z 3
< (%) e w w ©o -] o E
w7 pinbi R . Al F® o 3
1
() 3 ez sc88 [
wiapm mun &g 2 = ¢ © ¢ ¢ 2 -
L
(/NY) o g8 & 2 K 8 8§
oM 1un g e e e = e 2 2 2 £
3 "
"
{95) WAa) £ i % 2 e 2 v g 8
UMSIOP [RINEN E 3 2 B g & & & o
= &
o R & &¢% 88 58 [
™
. [
< o (%) o =~ ® e o - o
- o] g ms & 8 5 & n @ o © E
e 3 -
e ‘; ;%} 2?2 o ~ o ®  wn @ ~ g
11
R : - :
v | 8 (%) o ' ' o
- S joArID 2
- 3 - g
- 3 i « 4% , 44 s £ 4 |8
- 1591 jo adK L £ ¥ £ £ T T T x 2
> -
£ szt 25 > '
M E cg w 3
4 ac 2 c 4
o * o a § @
i a n x B, 52-" ]
¢ f s 2 e E-é"é g a3 s
o Bo &
£: 0|2 z e Vo £35. s M
BE |2 T § o 8. B% g.§% 8g: ols ¢
x o STy 4 ' za m =5 wie 8
8- ; b - " E.g g == NE E
- : g8 5 N £
- o (=] = ] g =5 £ 8 @ v P
42 = 2 3. |5% (% |29 3%
7 3 S98 | s |z |E: s
\ > 2w
: 5 £ 5o | 498 SES B % |Z 8
¢¢ (w) 2 g 88 8 % 8 8 8 8 8 [i%
Che ydaq djdwes 6 = & v a9 F 2 € 5 8 $5
- + ™ ®m ©™ ® w w w o ~ § g
. e Ll L] L} L} 1} . L} L] 1] a
’E‘[H 5 oydurwg Jo adAL o > a4 o O 2 a 3 3> D D .g E
B
A
E JaqUINN 3[0H 20§ cH'E E :L




ENGINEERS PVT. LTD.
(An ISO 9001 : 2015 Certified Company)

Soil Investigators & Land Surveyors
: 91-33-2430 3494 / 8103 / 9717

syeotest

Ph.

;

REPORT SHEET

“a|dweg jsa) uofjesjausd piepuels = d

‘ajdweg peqinisipun = N 1581 yBUANS BAisseIdWog PAUUCIUN = SON ISIL [BIXELL PaulBIpUN Pajeplosuooun = AN ‘Siskieuy Je1awoIphH = V'H : Pasn suopejasiqqy
82 0N obeg ————— 5¥5¢
€820 89¢C oo'sol | son | ee FAA 55 pest | oo6L | ¥Zvz | ec | o9 L - YH oosz |8 -n
- - - 00'Lte | SoN £ . = €561 | g6l | 69%C 5 - - - > oozz (L -N
- 192 0 00'k9 | NN Fia i1z £y zzsk | vveL | vssz | 82 | v9 8 WH 006k {8 -N
‘sjods
- - 0 oogs | NN 5 - - ¥Z5L | vE'BL | ee9eT = 3 = - - |ws umoig Ksnu pue siejuey| 008k |5 -N
jo saoen uyum s Aekep / Aep
000 | 992 - o005 | son | - - - | szvr |zoeL | zesz | ve | 8s | @ z | wu |Aus umoia pamow / £aiB usinig | poey |y -0
08zt
- - . - = -4 82 €8 - - # v | S5 ! - V'H 05l (¥ -d
sgl'l 052 - oooz | son | €S iz 08 gc'll | 8oL | 2svr | ov | 85 z - YH -poom pesodwoosp | 000L [€ -N| @
Jo ebBejuecuad wnpaiu T
- . . - - | ss | ez | v8 - - - e | v | v | - | wu | seoes wm kep Kus RO ) ogp |e-d| >
0s°L
- 99'Z 8 ooee | nn | &b 1z or | sewt | vseL | easz | vz | 99 ol - W'H 0L |Z2-n
SEL0 592 - oo'te | son | se £z gy | otvr | zoer | zsie | 62 | S9 g - YH ‘o jo saoen | 00F |1 =N
pue sjods s umoiq Asnl M
- L - - - - |@wm |z | o - - - w| v | 6 - | 'wH |Ws Aokep Awib / £aib ysumaig | ogz |4 -d
P 052
L 1o dn paiiid
5 0} "W 05'0 WOy 9'D'd PUe 3’0
=
] ‘saoaid ¥ouq
D pue siejuey Uim paxiw yse Al
“—
s .mq - o M.J b .ml_u = L o w > 2 2
= § | & EE |l A |atlak]:® 3 E| of laalawlapl=2] ¥ gl 2 | =
EE 5 |5- | 28| 2 |22|25(28| s |sc]| 85 |28[22|2E(22] = El
s 5. [~ g P = 5 5 gl €2 | 28| § = & = uonidiiasag &l ]2
= H 2 8| 2| | Le|25| 28 2 = 2| B | =z
Fid = = = g |8 2& 5| 2 £
=3 b L =] = - E = 2 3
=] [ = = a o X
= s1apwese Yduang mayg suuny fiaquouy SISA[EUY 3T Ui <
n "eIe)|0) ‘PEOY [22yr :uopedso
c
(o) E
= R0 00L — BIVN[OI] ‘ Mau g UR[IA “V9 ,
o “PYI I IAL SIADOUITUGY ISIP0IT)
Q
) ,
A



2015 Certified Company)

ENGINEERS PVT. LTD.

(An ISO 9001
: 91-33-2430 3494 / 8103 / 9717

syeotest

Soil Investigators & Land Surveyors

Ph.

i

REPORT SHEET

“ajduieg jsa| uOpEJjaUS PIBPUE]S = d

‘ajduwies paqumsIpun = N 458 WbuBNS aAissaIdWOD PBURUOIUN = SON ‘IS IBIXELL PaUIEJIPUN PejEpliosuoduN = NN ‘sisAieuy 19}3W0IpAH = Y'H i Pesn SUOREIABIGQY
ot -'oN 9bed 5652
- - - - - 8z e 0s - - - oc | e9 v - V'H 055z |8 -d
- 89°C 0 ook | nn | 22 zz 6v | s¥st | LzeL | orvz | se | BS 9 - | vH 00z |8 -N
- - - ooss [son| - - - eLsh | €961 | 8L¥E . - - - = 00LZ (L -N
9c9'0 192 0 oote | nn | &2 Iz sy | eest | wzeL | Lzsz | 82 | ¥9 g W'H oogl |9 -n
‘sjods
= = = 0045 SN = a - B2'G1 BE6L 28’92 » = = = = Ws umosg fMsnu pue siejuey | 00GE |S - N
Jo seoes ywm s Aakep / Aep
- - - - - ee | zz | ss - - - se | s | ¢ z | wH |Aus umaiq paow / A2iB ysing | pggy | ¥ - o
00'EL
I5E°L 6Y'2 % o9L | son | s :74 z8 gaol | ezeL | oczs | ov | €S b - VH 00zt |¥ -n
m
- - - ool |[son | - - - 1201 | sesL | eoes - - - - E ‘poom pesodwooep | 006 |E-N| X
o ebeusoiad wnipai L
. . . . - . . . - - - g | es | ¢ | - | wn | S8 wwm fep fus AD ) o5y |2 -d
002
- 192 - oooe | son | 2 b1 6v | sevt | 998 | zooe | 82 | $9 L - | wH “eoiw jo seoes) pue sjods | 009 [Z -N
ws umaig Asni yum yis Aedep
8190 $9Z - ooze |son| @z | v2 | +s | zows |zses | zvze |oe | ¥9 | 9 - | wn |7 Rep Ayps £aiB ; A2uB uswmoid | gog |1 -n
oLz
liog dn pajji4 woLe
0} 'W 05'0 Woyj 'D'D'd Pue '9'O'Y
‘seaid youq
pue siejuEy Yum paxiw yse A4
gl # |= ol 2| gl 2l gl ol #| =z 2 P
B E N 12EE % laBlaBlat] @ El of ladlawlarwla?] 3 gl 2|3
El & |8« | 58| s |22|2E|8E| 5 || 28 [B2|23|28|%5] & 2|2 |5
o 5 Q 2 Zn B = g 5 g| 28 | 22| §= = - =~ o wonidiiasaq T&| & | 2
= . ol & 8 gl 2| 3=]2 ol 2 _ 2ol g |2
= <. = ~'a -~ m w @ - m =
B = ® = | =E Bl = 2
5 o = - a ® | E
- S1I9jSWRIE ] YIFuans eays sy faagquany sIsA[euy 3215 UIRID =
‘ejeN|o) ‘peoy |saur :uopeao

‘RO 00L - FIVH[OD  MARJ UEIIA VO
“PYIIAA SA9DUId Uy ISOR0I)




2015 Certified Company)

ENGINEERS PVT. LTD.

(An ISO 9001
: 91-33-2430 3494 / 8103 / 9717

seotest

Soil Investigators & Land Surveyors

Ph.

i

REPORT SHEET

"ajdweg 358 UONENAUad PJEPUEIS =d

‘ajdwes paqumsipun = | ‘siskjeuy aA8IS = 'S 1581 yBuang saissaidwoy Pauyuosun = SON 1531 [BIXEUL PauIRIpUN P3EPI N = NN ‘sisAijeuy 1910W0IPAH = Y'H : POSN SUORRIARIGQY
L€ -oN abed] “RE1D PUE §IIS 1O % PaUIqWoD) . SPSe ]
- 892 - - - (3 1z | 8 - - saez | e | 85 8 - | wH 006Z |6 -d
- - 0 oose | nn - - - o6t | erer | zvvz | - - - - - ooz |2 -n
- 192 o oer | nn | sz | 2 os | stst |czeL | s¥ve | 6z | ¥9 L - | vH 000z |9 -n
- - - ooes |son| - - - gost | oger | se52 | - - - - - siods s [ 00°LL |§ =N
umaig Ksnu yum jis Aakep | Kep
6820 19T 0 ooee | nn | s ze 15 gLgl | oeeL | zszz | se | LS 9 z | wu | Aws umoiq pamoul / K26 usinig | poplL | ¥ - N
ovEL
- - - - - 15 | 22 8l - - - or | es z - | wH oszk |5 -d
- - - cogl |son| - - - ogor | szeL | eces | - - - - - ‘poom pasodwesap | 0044 [€ -n| @
0 abejusosad winy W
5060 152 - oosz |son| sv | sz | oo | eezs |souzr | s8se | £ | 09 | € - | wnu o secen wm fep Aws A0 gog |z -n
oe'L
- - - - - aL zz | or - - - vz | 88 | 8 - | vH 059 |€ -d
£65°0 592 - ooze | son | sz iz | o | ovyr | soeL | sesz |82 | €9 | ¢ z | wH ‘sjods s umaig Asrupue [ 006 | L =N
sieyuBy JO S30BN UM i Aakepo
- . - - - e | vz | 2o - - - se | es | s z | wu |1 Aep Aus haiB / Aaib usumaig | ggg |Z -d
oze
"W OZ'E O
‘W 00’} Woy S48 130 I'0'd
pos dn pajid
‘sadad %ouq
- - - - - onsejd-uoN - - - 19, e € g | PUB SIENUEY LM paxiu use Ald 05’0 -d
5 4 A o | & E| 2| & w z = B 1
=2 = & Um‘ 7 = )M ~B .m._ = af |l=nal~= | 7 < a
£ = = 5 Z & = 2138|328 = 7%l ¢E |28|zg|ze |28 i EN
= a g 5B g |E=|Ec|esc| 25 |25 28 [=2|S=|Sd|T& g gl 2 =
&g & 2 -7 el g g | £5 | 28| B = = <] uonydizasag sa| = | &
a 2 n| & gl 2 2| 8= |8 =3 2 = g
< 5 e 2| 38 ¥ z
g g g g | & 3| 8| €
=, & P = et~ | = 2
s (%] . - & 1 &
“ sipaweird pEuang g sy Siaquany SISAJIUY JZIG UL i
“ejex|oy ‘peoy jeeyr :uopeso

R0 00L - HIVH[OD] © Jau g UB[IAl VO
P TIAA SI90UIB UG ISOR0I )




: 91-33-2430 3494 / 8103 / 9717

geotest
ENGINEERS PVT. LTD.
(An ISO 9001 : 2015 Certified Company)
Soil Investigators & Land Surveyors

Ph:

;

REPORT SHEET

[zc oN 39vd]

& “ = €0 09 £ {dopwosel | )
|———— = 20 85 ov ‘w006 I
——— = 80 89 ¥z ‘wos'L b

¥ & = 50 59 0e Woo9 i

. > = 80 ¥9 8z Wosy g

aN3om Hld3a  'ON'HE

% TIAVHO % ONVS % LIS % AV1D
35uv00 | 3N |3suvoowniaaw| 3nid [3suvoo|wniaaw | anid
W 3Z1S-37011Ldvd
0004 ook 0t Lo 100 1000 10000
| ot
g
— 1 “m\ E= 3
L oe
\m |
o¥ o
’ y s
/ os 1
A =z
09 m
A
0L
0g
o 06
——
& = = : 004
13AVEO ONVS anvs 'S 1s!avo

"e}ey|0) ‘PEOY |98Y[ : UOREIOT]

SISATVNY ¥ILIWNOHUAAH '®
S3IAYND NOILNAIWLSIA 32ZIS - 37011L8Vd 'S




ENGINEERS PVT. LTD.
(An ISO 9001 : 2015 Certified Company)

seotest
+ 91-33-2430 3494 / 8103/ 9717

Soil Investigators & Land Surveyors

Ph.

g

REPORT SHEET

- - = 50 09 SE W 00'Se L
e = 90 09 Ve Woo'lZ T
— = 20 €9 0€ W 056} i

# “ = 90 65 SE Wo0st 1

B o = S0 65 %€ (wopog) wos€L| L

aN3931 HLd3G  ON'H8
% TIAVYO % QNVS % LIS % AV1D
35uv00 | anid |3suvoo[wniaaw] anid [asuvoo[wniaaw | ani
W 3ZIS-3101148vd
0004 00t 0L 10 100 1000 0000
oL
s (114
| |
o€
/
\\ o¥ =
87

¥4 s 1
a1 09 _.N_._
7 p

7 0L

2 E 08

a
06
& L = | 00}
T3AVHO ' ONVS anvs'1is 1s'avio

"E)e|03 ‘PEOY [88Yr : UOHEIOT

S3IAYND NOILNGI™¥1SIa 3ZIS - 3710118vd




REPORT SHEET s eotest
ENGINEERS PVT. LTD.

- ified C
Request for Selection (RfS) Document for setting[lp of 4{8 %%E Ccfg%}% ﬁff )

Energy Storage Systems in Kolkata under Tariffii§ased CSW_ o4 / 8103 / 9717

RfS No. ED(PM)/2025-26/266 dated 30.07.2025

Addendum-13 Date:04.11.2025

-
/ > (]
Report on Geotechnical In 114 ! 7
o o
= =
w w
i 2
e |% #* 2
o
8
w
4
L
® 8la
o | —|= TRIRIRAE!
(7)) g 2 g %
Ll = Z
> O m
x 2| @
= 2 <
o = a8
g = |3|2| 5]3(5/3(8
~ — w2
5 ®_ N w
o 21\ 52 [
E “ a [m
. 5 O |2
—— w N - g
(=] x |o]
£ 352
w S 25| (218488
N e g%
/2] aSa =
' - SN z
11} > h -
| %
(& 5 \\ \ S
_l: (& “‘ ‘\.“ g °
(1'a ‘\\‘:‘\‘\ x| 1218l3l5lS
\ 5 Nl ™|
& N |6
- o
g \ g
= s o
N 8 8 8R 8 8 2 8 & 8
o :
@ || gl gl €| E
8 al<|s|~|g|e
o
-
c .
k-] o
ﬁ z o ed| v NN
- e




geotest
ENGINEERS PVT. LTD.
(An ISO 9001 : 2015 Certified Company)
: 91-33-2430 3494 / 8103 / 9717

Soil Investigators & Land Surveyors

Ph.

!

REPORT SHEET

S€ . ON_39vd]
— | . L0 L9 9z ‘W09 §
= 0 80 09 8c wosy €
e 20 61 95 € WO0E 't
m m = 80 29 0¢ Wo0'Se Z
- ° - 20 19 ze WOg 6} Z
aN3931 Hld30  ON'H8
% 13AVHD % ONVS % LIS % AVID
35uv00 | aNid |3suvoo[wniaan] 3w [3suvoo|wnigan | anid
W 3Z1S-3101148vd
0001 0oL 0l 10 100 1000 10000
0k
e 0z
N.. eas =il oc
\ oy =
s 1
[ ¥ =
47 o9 m
A -
. oL
'
. 08
1
-
= 06
mm% Sl | 00}
TIAVES ' ONVS anvs 'Ls 1isfavio
"ejesjjoy 'PeOY 98Ul : UOREDO']
SIANND NOILNGIYLSIA 3ZIS - 3710118vd




Jeotest
ENGINEERS PVT. LTD.
(An ISO 9001 : 2015 Certified Company)
1 91-33-2430 3494 / 8103 / 9717

Soil Investigators & Land Surveyors

Ph.

d

REPORT SHEET

9¢ - ON 39vd|
- 0 09 33 "W 00'SZ ‘€
— = - 80 19 1€ W os'8l e
—— = S0 08 GE ‘wo0vl T
* m - €0 65 ge WOoszh B
= o - 20 85 014 ‘wooe €
aN3oa Hld3d  'ON'H8
% TIAVHO % QNVS % 1118 % AV10
35uv00 | 3N |3suvoowniaaw] ani4 [3suvoo|wniaaw | Ini
WW 3ZI1S-310114vd
0004 004 0L 10 100 L00'0 Soo.oo
oL
0z
\““\“\\
.\wu“w\ o
4 or =
os 1
z
09 m
Py
\\ 04
08
%
w7
i :
n= ;
O aAvaS anvs anvs '1s 1us'avio o
"B}ex|0y ‘PeOY 93Y[ : UOREDO]
SIANND NOILNGI™1SIa 3ZIS - 371011L8vd




ENGINEERS PVT. LTD.
(An ISO 9001 : 2015 Certified Company)
. 91-33-2430 3494 / 8103 / 9717

Soil Investigators & Land Surveyors

yeotest

Ph.

i

REPORT SHEET

1€ ON 39vd]
4 L = 20 85 ov ‘w000l R
—— = 10 ¥S S¥ ‘wose v
v < = i 99 vz W00L ¥
% 4 = 90 59 62 ‘woo v
. > - 60 ¥9 L2 ‘wosz ¥
aN3o Hi1d30  'ON'H'8
% 13AYYO % ONVS % 171S % AY1D
35uv00 | anid |3suvoo[wnioaw] 3nid [3suvoowniaaw | 3nid
WW 3ZIS-310114Vd
0°00L 00t 0l 0 100 1000 10000,
0l
\\\\\
a=t 02
illnes
=
3 7P e
] \\\_
S Y %\ L
O os 1
— s —
0 ) \\_m. Zz
- 09 M
L { B
— 0L
O \\
E= A 08
o %%
..W.. = / =
D - L. RRN.= 001
2 T3AVHS' ANYS aNvs '1IS 1us'av10
g
K= ‘EJEN|O) ‘PEOY |93Y[ © UOREIOT
£
D
' S3IAHMND NOILLNGI™LSIa 3ZIS - 37101LdVd
o
P
3
O
T
o
o
[0
o



T O~
S K
R ES~
TOV.S
SLMWD
§ o 3o
VOVREz=:
-y T =
o IR
et [ O 3
n S §3
OH &3
B
eNNm%
Bl 8 &L
=o
()83 -
-

i

REPORT SHEET

SIAMND NOILNGIYLSIA 3ZIS - 37101Ldvd

8¢ ON 39Vd]
i —| 2y 90 ¥9 0E ‘Wooe S
O 0 09 €€ W00'SZ ¥
——e = 80 ¥9 8¢ ‘woo'sl £ ;
pd fd 20 80 85 Y€ ‘wooel ¥
o o - 10 S5 v WOoS'Il v
anN3o3T Hld3d ‘ON 'H'8
% TIAVHO % GNVS % LIS % AVIO
35uv00 | 3N |3suvoo[wniaaw] 3w |3suvoo|wniaaw [ anid
WW 3ZIS-31011dVd
0’00k 00t o'l L0 100 1000 rooo,oc
oL
= (874
“uwnﬂ“ \.-
oE
\\\
F. el
Y \_\ L
2 os 1N
104 z
7 g m
\\ P
0L
08
vie'd
06
- .rn W_H# 0oL
13AVEO ' ONVS anvs 'L 1is"av1o

"EJey|0) ‘peoy |8ayr 1 uonedo




ENGINEERS PVT. LTD.
(An ISO 9001 : 2015 Certified Company)
: 91-33-2430 3494 / 8103 / 9717

syeotest

Soil Investigators & Land Surveyors

Ph.

i

REPORT SHEET

6¢ : 'ON 39vd|
e — ] = 80 ¥9 (2 ‘w008l 'S
= [43] 20 95 Ge ‘W osel ‘G
L —— ] = 10 €S ov ‘w00zl 'S
# # - €0 69 8¢ WS, S
* ° = 20 59 8z w009 S
aN3o31 HLd3a  ON'H®
% T3AVHO % ONVS % 171S % AVIO
35uv00 | 3Ni3 |asavoowniaaw] anid [3suvoo|wniaam | 3ni

W 3Z1S-370118vd
000} 0oL 0l L0 100 1000 1000°0

ol

LY “\\\ “\

8 L §

\

AN
YA

7 0S

d3NId %

7

- it HHMNM i 00}

T3AVHO 'ONVS anNvs '11Is LIISTAVIO

"e}e)|o) 'PEOY |93y : UOREIO

S3IAMND NOLLNGI™LSIa 3ZIS - 371011dvd




geotest
ENGINEERS PVT. LTD.
(An ISO 9001 : 2015 Certified Company)
Soil Investigators & Land Surveyors
: 91-33-2430 3494 / 8103 / 9717

Ph.

;

REPORT SHEET

B TE— T | - £0 09 LE ‘wos9 9
I 20 L0 £9 8¢ "wo's ‘9
——— 20 S0 85 SE wose 9
A i = L0 £9 0€ ‘w0552 'S
° ° = % 85 5e Wo0be S
aN3oa1 Hld3d ‘ON'H8
% 13IAVHO % QONVS % LIS % AV1O
3suvo0 | 3N [3suvoo|wniaaw| anid [3suvoo|wniaan | ani
W 3ZIS-310114Vd
0'00L 001 oL L0 100 1000 _.ooo_oo
!
v\\.‘\.
L ““\\1 =
i oe
=
/
4 oy i
os T
=
o9 m
Py
0L
o8
v
06
; = == ! 004
TIAVHO' ONVS anvs 1S 1usfavio
‘ele|oY ‘peoy 93y : UoEsoT
SIAMND NOILLNGIYLSIa 3ZIS - 3710118 Vd




seotest
ENGINEERS PVT. LTD.
(An ISO 9001 : 2015 Certified Company)
1 91-33-2430 3494 / 8103 / 9717

Soil Investigators & Land Surveyors

Ph.

:

REPORT SHEET

Lp . ON 39Vd]

+ - = 80 65 53 ‘W o0'se 9
—a— - 10 9 6¢ ‘w00z ‘9
—o——v— 20 %0 LS 5S¢ wooyl 9

B B - 20 85 oy woszl 9

= ° = €0 09 € W08 9

NEGER Hld3a  ON'HE
% TIAVYEO % ONVS % LIS % AV1D
35uv00 | 3NI3_|3savoo[Wniaaw] 313 [3suvod|wniaan | 3Nt
WIN  3ZIS-3101L8Vd
000k 00k 0l L0 100 1000 10000
ot
- 4
e -
nn“H“\““
i 0
’ R
o 1
¥ —
/4 z
09 m
A Py
0L
08
= 06
= HHE
1 - 11748 .
5 TIAVEO ' ANVS aNvs 'LIs 1us'avio =
"gje)|o) ‘Peoy [33Y[ 1 UoHEdO ]
S3IAYMND NOLLNGIWLSIa 32ZIS - 3T1011L4vVd




REPORT SHEET S eotest
ENGINEERS PVT. LTD.
(An ISO 9001 : 2015 Certified Company)

Soil Investigators & Land Surveyors
Ph. : 91-33-2430 3494 / 8103 / 9717

S ¥ A

5.b. Sieve Analysis
Project: Jheel Road, Kolkata.
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Project: Jheel Road, Kolkata.
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Project: Jheel Road, Kolkata.
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8. STRESS VS STRAIN CURVES OF U.C.S. TEST
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CALCULATIONS OF BEARING CAPACITY & PROBABLE SETTLEMENT VALUES OF
CONVENTIONAL SHALLOW OPEN FOUNDATIONS & RIGID RAFT FOUNDATION
Design Consideration for Shallow Open Footings resting on cohesive stratum at Dy = 4.50 m.
below ave. E.G.L. (During the period of field work, Avg. E.G.L. was about 0.60 m. below H.T.

Tower Raft Top Level,

In this case, the bearing capacity failure surface lies in stratum II. Hence the avg. value of Cu of
stratum 1l = 31.00 kN/m?, have been used in bearing capacity equation.

C, =231.00 kN/m® (Considering the avg. value of C, of stratum II)

¢u=10"

E=600C.,= 600x31.00= 18600 kN/m’ (From Table 5 — 5 of Foundation Analysis & Design,
by J.E. Bowles, 5th Edition) (Considering the avg. value of Cu of stratum II)

u =0.50 (for clay)

myi = 0.000246 m*/kN (for relevant pressure range — ¥ to 1 kg/cm’)

mya = 0.000469 m*/kN (for relevant pressure range — % to 1 kg/em’ & 1 to 2 kg/cm’)

Pore Pressure Correction Factor = 0.80 considered for N.C. Clay. [Table I of L.S. 8009 (Part 1)
1976, Reaffirmed 2003]

Depth correction factor as per fig.12 of 1.5.8009 (Part 1) 1976 (Reaffirmed 2003).

The bearing capacity and probable settlement values of shallow footings are tabulated in
TABLE 2(A) of TEXT.

9.1.1 Sample Calculations of bearing capacity and probable settlement of shallow footings for

Dy= 4.50 m. below avg. E.G.L. (During the period of field work, Avg. E.G.L. was about 0.60 m.

below H.T. Tower Raft Top Level)
Considering the avg. value of C = 31.00 kN/m’, where the bearing capacity failure surface lies

in stratum I1.

Example for 2.00 m x 2.00 m square footing at Dy = 4.50 m. below avg. E.G.L. (During the
period of field work, Avg. E.G.L. was about 0.60 m. below H.T. Tower Raft Top Level)
SBC Calculations

Properties of founding stratum:
C‘
N. = 5.14 (for ¢ = 0°) [Table 1 of IS 6403: 1981, Reaffirmed 2002]

31.00 kN/m? (considering the avg. value of stratum II)

Il
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Se = 1.30 (for square footing) [Clause 5.1.2.1 of IS 6403 : 1981,
Reaffirmed 2002]
de = 1.00 (not considered in design, to be on safe side)
= 1.00 (for vertical load) [Clause 5.1.2.3 of IS 6403: 1981,
Reaffirmed 2002]

ic

Net ultimate bearing capacity, ga=31.00x 5.14x 1.30x 1.00 x 1.00 = 207.14 kN/m?
Taking a factor of safety = 2.50,
Net safe bearing capacity, qns=207.14 / 2.50 = 82.86 kN/m’ ~83.00 kN/m?

Settlement Calculations

Immediate settlement (Si) = qns B (1 - 1) Iy /E
[Clause 9.2.3.2 of IS 8009 (Part 1) 1976, Reaffirmed 2003]

Gns = 83.00 kN/m?
B = 2.00m
U = 0.50 (for clay)
Ir = 1.12 (for square footing) [Table 2 of 1.5.8009 (Part 1) 1976
(Reaffirmed 2003)]
E = 18600 kN/m?
So, Si — 183.00x 2.00x (I - 0.50°) x 1.12 x 10°} / 18600 = 7.49 mm.

Afer applying Depth correction factor of 0.730 [fig.12 of 1.5.8009 (Part 1) 1976 (Reaffirmed
2003)] and Rigidity correction factor being not applied for flexible footings,
Si corrected = 7.49 x 0.730 = 5.46 mm.

Consolidation Settlement (S¢):

Consolidation settlement, Sc = Xmy, AP H

Where,
mv; = 0.000246 m*/kN (for relevant pressure range — : to 1 kg/cm’)

AP = 26.34 kN/m?’ (assuming 2: 1 dispersion)
Hi=3.10m.
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mvs = 0.000469 m*/kN (for relevant pressure range —  to 1 kg/cm’ to 1 to 2 kg/em’)

AP>=10.77 kN/m? (assuming 2: 1 dispersion)
H;=0.90 m.

Se = {(0.000246 x 26.34 x 3.10) + (0.000469 x 10.77 x 0. 90)} x 10° mm
=24.63 mm.

Applying a Depth correction factor [fig. 12 of LS. 8009 (Part 1) 1976, Reaffirmed 2003] of 0.730
and pore pressure correction factor of 0.80 [Table 1 of LS. 8009 (Part 1) 1976, Reaffirmed

2003],
S, corrected = 24.63 x 0.730x 0.80 = 14.38 mm.

- Total corrected settlement, S = (5.46 + 14.38) = 19.84 mm, say 20.00 mm.

Similarly, the bearing capacity-probable settlement values of other sizes & fypes of shallow
foundations at 4.50 m. below avg. E.G.L. (During the period of field work, Avg. E.G.L. was
about 0.60 m. below H.T. Tower Raft Top Level) are also calculated & presented in TABLE

2(A) of TEXT.
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Example for 15.00 m. x 20.00 m. size of shallow rigid raft at 4.50 m depth below avg. E.G.L.
(During the period of field work, Avg. E.G.L. was about 0.60 m. below H.T. Tower Raft Top

Level
Given Data:
Size of foundation: 15.00 m x 20.00 m.

Depth of foundation = 4.50 m depth below avg. E.G.L.
Depth of water table = 0.00 m (assuming the worst condition of G. W. Table during Monsoons).

SBC Calculations

[{(Cixd) + (C2xd3) + (C3xd3)}/ (d + d2+ d3)] = [{(31.00 x 3.10) +
(20.00x 5.70) + (70.00 x 1.805)} / (3.10 + 5.70 + 1.805)]
= 31.72 kN/m® = 32.00 kN/n?’.
[Considering the weighted value of C, of stratum Il (C; = 31.00 kN/m’), Cyof
stratum I (Cz2 = 20.00 kN/m?) & stratum IV (Cs= 70.00 kN/m?), d; = 3.10
m., d2=570m. & ds = 1.805 m.]
N = 514 (for ¢ = 0°) [Table 1 of IS 6403 : 1981, Reaffirmed 2002]
1+0.2(B/L)=1.15 (for 15 m wide and 20 m long rectangular footing
1+ 0.2 (df/B) = 1.15 (for 15 m. wide raft at 4.50 m. founding depih)
[Clause 5.1.2.2 of IS 6403 : 1981, Reaffirmed 2002]
= 1.00 (for vertical load) [Clause 5.1.2.3 of IS 6403 : 1981, Reaffirmed 2002]

C(we:'ghred) =

I

Se
de

ic
Net ultimate bearing capacity, ga=32.00x 5.14x 1.15 x 1.00 x 1.00 = 189.15 kN/m’

Considering a factor of safety = 2.50,
Net safe bearing capacity, qns=189.15/2.50 = 75.66 kN/m? = 76.00 kN/m®

Settlement Calculations:

Immediate settlement (S) = qus B (1 - 1) It/E

[Clause 9.2.3.2 of IS 8009 (Part 1) 1976, Reaffirmed 2003]
Gns = 76.00 kN/m®
B = 15.00 m (width of rigid raft)

0.50 (for clay)

7
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Iy = 1.53 (for rectangular footing) [Table 2 of 1.5.8009 (Part 1) 1976
(Reaffirmed 2003)]

E (veighed) = [(di x E1) + (dax E3) + (d3sx E3)] / (di + d2+ d3)] ~ 29344 kN/m?

[Where, d1=3.10m., d>=5.70m. & d3 = 6.20 m.

E1 = 600 Cy (for clay) = 600 x 31.00 kN/m? = 18600 kN/m® (From Table 5 — 5
of Foundation Analysis & Design, by J.E. Bowles, 5th Edition) (using avg. Cu of
stratum II = 30.00 kN/m°).

E> = 500 Cy (for clay) = 500 x 20.00 kN/m? = 10000 kN/m? (From Table 5 — 5
of Foundation Analysis & Design, by J.E. Bowles, 5th Edition) (using avg. Cu of
stratum 11T = 20.00 kN/m?).

E3 = 750 Cy (for clay) = 750 x 70.00 kN/m’ = 52500 kN/m’ (From Table 5 — 5
of Foundation Analysis & Design, by J.E. Bowles, 5th Edition) (using avg. Cu of
stratum IV = 70.00 kN/m?°).

So, S ={76.00x15.00x (1 —0.50° x 1.53x 10°} / 29344 = 44.57 mm.

Afier applying Rigidity correction factor of 0.80 [clause 9.5.2 of 1.S. 8009 (Part 1) 1976, Reaffirmed
2003] & Depth correction factor of 0.920 as per fig.12 of 1.5.8009 (Part 1) 1976 (Reaffirmed 2003).
Si corrected = 44.57 x 0.80 x 0.920 = 32.80 mm.

Consolidation Settlement (S¢):

Consolidation settlement, Sc=Xmy, AP H

Wheve,

myi = 0.000246 m’/kN (for relevant pressure range — % to 1 kg/em’ kg/cm’)
AP; =63.92 kN/m’ (assuming 2: 1 dispersion)

H =310m.
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mvz = 0.000469 m’/kN (for relevant pressure range — ¥ to I kg/em? & 1 to 2 kg/cm?)
APz =41.93 kN/m’ (assuming 2: 1 dispersion)
H, =570m.

mvs =0.000137 m*/kN (for relevant pressure range — 1 to 2 kg/em? & 2 to 4 kg/em?)
AP3 =21.35 kN/m? (assuming 2: 1 dispersion)
Hy =1295m.

Se = {(0.000246 x 63.92 x 3.10) + (0.000469 x 41.93 x 5.70) + (0.000137 x 21.35 x 12.95)) x 107
=198.71 mm.

Applying a Rigidity correction factor of 0.80 [clause 9.5.2 of LS. 8009 (Part 1) 1976,
Reaffirmed 2003], depth correction factor of 0.920 as per fig.12 of 1.5.8009 (Part 1) 1976
(Reaffirmed 2003) and pore pressure correction factor of 0.80 [Table 1 of LS. 8009 (Part 1)

1976, Reaffirmed 2003],
Sc corrected = 198.71 x 0.80 x 0.920 x 0.80 = 117.00 mm.

.+ Total corrected settlement, S = (32.80 + 117.00) mm = 149.80 mm. = 150.00 mm., which is
greater than the allowable settlement of 125.00 mm. [1.S. 1904 - (2021): clause 16.3, sub-clause
16.3.4, Table - 1]

.+ Allowable bearing capacity for 125 mm allowable settlement = 63.33 kN/m’ = 63.00 kN/n?’

-+ Design net allowable bearing pressure = 63.00 kN/m’ (least among that from shear &

settlement criteria)

TABLE 2(B) of TEXT gives the net allowable bearing pressure (with a Jactor of safety of 2.50)
of the Rigid Raft Foundations of size 15.00 m. x 20.00 m. at 4.50 m. depth below Avg. E.G.L.
(During the period of field work, Avg. E.G.L. was about 0.60 m. below H.T. Tower Raft Top

Level), for foundation design purposes.
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