INTERIM GEOTECHNICAL INVESTIGATION

REPORT

FOR
PROPOSED SAMSUNG PLANT
AT PLOT NO. -B-1, PHASE - 11, SECTOR - 81,
NOIDA, UTTAR PARDESH

SUBMITTED TO

M/S EIE ENGINEERING INDIA PRIVATE LIMITED
H-79, L.G.L. Kalkayji,
New Delhi - 110019

IPROJECT NO- 1632

IDECEMBER- 2016|

BY

SAlI GEOTECHNICAL ENGINEERS PVT. LTD.

(AN 1SO 9001-2008 CERTIFED COMPANY)
22, INDRAPRASTH APPTT, 826 SHALIMAR GARDEN EXT-1
SAHIBABAD, GHAZIABAD- 201005 (UP)
PHONE: 0120-2649279, 9811522331
e-mail address: saigeotech@gmail.com
website : www.saigeotechnical.com




INTERIM REPORT ON
GEOTECHNICAL INVESTIGATION
FOR
PROPOSED SAMSUNG PLANT
AT PLOT NO. -B-1, PHASE - 11, SECTOR - 81,
NOIDA, UTTAR PRADESH

INTERIM REPORT ON
GEOTECHNICAL INVESTIGATION
FOR
PROPOSED SAMSUNG PLANT
AT PLOT NO. - B-1, PHASE - Il, SECTOR - 81,
NOIDA, UTTAR PARDESH

CONTENTS
SL. No. CHAPTER PAGE NO.
1.0 Introduction 2
2.0 Details of site 2
3.0 Scope of work 2-3
4.0 Field Investigations 4-5
5.0 Laboratory Tests 5
6.0 Finding of Geotechnical Investigation 5-6
7.0 Type & Depth of foundations 6-9
8.0 Recommendations 10
9.0 Closure 10
Soil Profile & SPT Curve 11-13

Sample Calculation 14-17




INTERIM REPORT ON
GEOTECHNICAL INVESTIGATION
FOR
PROPOSED SAMSUNG PLANT
AT PLOT NO. -B-1, PHASE - 11, SECTOR - 81,
NOIDA, UTTAR PRADESH

1.0

11

1.2

1.3

1.4

2.0

2.1

3.0

3.1

INTERIM REPORT ON
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INTRODUCTION:

This interim report presented herein deals with the field and laboratory investigations
carried out by us to access the nature of sub-strata and to evaluate the soil parameters
required for design of rehabilitation work at proposed Samsung Plant at Plot No. —
B1, Phase — |1, Sector — 81, Noida, Uttar Pradesh.

Client’s help is gratefully acknowledged in providing borehole locations, close
supervision and checking during boring, sampling, various testing operations and
cooperation and guidance during preparation of report.

The work of Geotechnical Investigation was awarded to M/s Sai Geotechnical
Engineers Pvt. Ltd., 22, Indraprastha Apartment, 826, Shalimar Garden Ext-1,
Sahibabad, Ghaziabad (U.P.) by M/s EIE Engineering India Pvt. Ltd.

This interim report is based upon the results of field and laboratory tests conducted on
selected soil samples collected from one bore hole.

DETAILS OF SITE :

The details of the site & various test locations for the proposed project are shown in
the figure. The proposed Project site is located at Plot No. — B1, Phase — I, Sector —
81, Noida, Uttar Pradesh.

SCOPE OF WORK:

The scope of work provided to us for this project was limited to the following:-

Mobilizing necessary plant, equipments and personnel to the project site, setting up
the equipment, shifting of the equipment from one test location to another location,
carrying out the field investigations on land and demobilization on completion of
work.
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3.2.6

3.2

Making 150 mm nominal diameter bore holes at various locations in all types of soil
using suitable approved method of boring at the specified locations to be given at site
by the Engineer-in-Charge up to desired depth or refusal whichever occurs earlier.
Refusal shall mean when SPT field ‘N’ value reaches 100 for 30 cm or less
penetration of SPT sampler.

Conducting standard penetration tests in the bore holes at 1.50/1.0m interval in depth
& at every change of strata, whichever is earlier as per specifications / instructions of
Engineer-in-Charge.

Collecting undisturbed soil samples from bore holes at 3.00 m interval in depth or at
every change of strata, whichever is earlier as per specifications.

Collecting disturbed soil samples from bore holes at regular interval and at every
identifiable change of strata to supplement the boring records.

Recording the depth of ground water table in all the bore holes if observed up to the
depth of exploration during boring work as per specifications & withdrawing the
casing pipe.

Conducting soil resistivity tests at ground level by Wenner’s four electrode method as
per IS: 3043 & relevant IS codes.

Conducting the following laboratory tests on selected disturbed / undisturbed soil
samples collected from various bore holes / test locations :-

(@)  Liquid Limit & Plastic Limit.
(b)  Sieve Analysis

(c)  Hydrometer Analysis.

(d)  Tri-axial Shear Test (UUT).
(e)  Direct Shear Test.

(f)  Consolidation Test.

(g) Bulk & Dry Density.

(h)  Natural Moisture Contents.

(i)  Specific Gravity.

()  Unconfined Compression Test
Preparation and submission of report in three copies.
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FIELD INVESTIGATIONS:

Necessary plant, equipment and personnel for conducting the requisite field work
were mobilized to the site. These were shifted from one test location to another
location during execution of the field work and demobilized on satisfactory
completion of the entire field work.

One bore hole carried out was first marked on the ground surface as per the layout
given to us by the Engineer-in-Charge.

Bore hole was bored at this site using shell and auger and sand bailor method as per
IS: 1892-1979. Casing as required was used to retain the bore hole.

Standard penetration tests were conducted in the above bore holes at every 1.50/1.00m
interval & at change of strata as per specifications / instructions of Engineer-in-Charge.
The bores were cleaned up to the desired depths. Standard split spoon sampler
attached to lower end of ‘A’ drill rods was driven in the bore holes by means of
standard hammer of 63.5 Kg. falling freely from a height of 75 cm. The sampler was
driven 45 cm as per specifications & the numbers of blows required for each 15 cm
penetration were recorded. The numbers of blows for the first 15 cm penetration were
not taken into account. This was considered as seating drive. The numbers of blows for
next 30 cm penetration were designated as SPT ‘N’ value. Wherever the total
penetration was less than 45 cm, the number of blows & the depth penetrated is
incorporated in respective bore logs. Disturbed soil samples obtained from standard
split spoon sampler for all the above standard penetration tests were collected in
polythene bags of suitable size. These samples were properly sealed, labelled, recorded
and carefully transported to the laboratory for testing.

Undisturbed soil samples were collected from the bore holes at every 3.00 m interval
in depth & at change of strata as per sampling specifications, in thin walled sampling
tubes of 100 mm dia and 450 mm length fitted to an adopter with ball and socket
arrangement. These sampling tubes after retrieval from the bore holes were properly
waxed and sealed at both ends. These were carefully labeled and transported to the
laboratory for testing. Undisturbed soil samples wherever slipped during lifting, were
duly marked in the field bore logs as well as in the soil profile.

Disturbed soil samples were also collected from the bore holes at suitable
depths/intervals to supplement the boring records. These samples were collected in
polythene bags of suitable size. These samples were properly sealed, labeled, recorded
& carefully transported to the laboratory for testing.

The ground water table was encountered in bore hole at 13.40m depth during the
boring activity.
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Summary of bore hole:

Borehole No Depth of Soil (m) Water table (m)

BH-1 32.50 13.40

LABORATORY INVESTIGATIONS:

The following laboratory tests were conducted on selected soil samples recovered
from various bore hole / test locations: -

(@)  Liquid Limit & Plastic Limit.

(b)  Sieve Analysis.

(c)  Hydrometer Analysis.

(d)  Tri-axial Shear Test (UUT).

(e)  Direct Shear Test.

(f)  Consolidation Test.

(@) Bulk & Dry Density.

(h)  Natural Moisture Contents.

(i)  Specific Gravity.

()  Unconfined Compression Test

All the above laboratory tests were carried out as per relevant Indian Standards. All
the soil samples were identified and classified as per 1S: 1498-1970.

FINDING OF GEOTECHNICAL INVESTIGATION:

The study of bore logs/results of laboratory and other field tests as above from ground
level reveal that:-

At the locations of BH-1

The sub-soil strata: -

From existing ground surface to 2.50m depth consist of brownish clayey silt of low
plasticity (CL), SPT field ‘N’ value is 3 showing very soft consistency of the strata.

From 2.50m to 8.50m depth consist of grayish fine sand (SP-SM), SPT field ‘N’
values ranges from 21 to 26 showing medium dense compactness of the strata.

From 8.50m to 15.00m depth consist of grayish clayey silt of medium plasticity (CI),
SPT field ‘N’ values ranges from 09 to 18 showing stiff to very stiff consistency of
the strata.
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From 15.00m to 23.50m depth consist of grayish silty sand (SM), SPT field ‘N’
values ranges from 28 to 60 showing medium dense to very dense compactness of the
strata.

From 23.50m to 32.50m depth consist of grayish fine sand (SM), SPT field ‘N’ values
ranges from 64 to 95 showing very dense compactness of the strata.

The depth wise observed & corrected SPT values of subsoil strata are given in Soil
Profile of respective bore holes.

TYPE AND DEPTH OF FOUNDATIONS:

Based upon the results of field investigations, laboratory test results, & further
discussions held with the client, the following type of foundations have been analyzed
herein below : -

e Pile Foundation
e Open Foundation

PILE FOUNDATION:

Pile foundation is a feasible foundation scheme that may be designed where the
loadings are heavy/medium, upper strata are loose/soft or filled up, and depth of water
table is less. The pile load bearing capacity is calculated in accordance
with IS: 2911(Part-1/Section -2) — 2010.

Piles in cohesion less soil

The ultimate bearing capacity of pile in homogeneous sand may be represented by the
following formula:

D
Qu=Ap (0.5D,N, + PoNg) +  KPpitandAg

i=1

Where Ap = Cross sectional area of pile toe in sq cm
= stem diameter in cm
Y = effective unit weight of soil at pile toe in kg/sq cm
Po = effective overburden pressure at pile toe in kg/sq cm
Ny, Ng = Bearing capacity factors
Asi = Surface area of pile stem in sq cm
K = Coefficient of Earth pressure
d = Angle of wall friction between pile and soil
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Piles in cohesive soil

The ultimate bearing capacity of pile in homogeneous sand may be represented by the
following formula:

Qu=ApXNcXCp+axcXxAs

Where,

Ap = Cross Sectional Area of Pile Toe

N = Bearing Capacity factor usually Taken as 9.0

Co = Average Undrained Cohesion at Pile Tip

o = Reduction factor = 0.5 for Bored Piles in stiff Clay

c = Average undrained cohesion along embedded length of pile
As = Surface area of pile Shaft.

OPEN SHALLOW FOUNDATIONS:

The allowable bearing capacity of sub-soil strata for Open foundation has been
computed from shear and settlement failure considerations.

Allowable Bearing Capacity

The net intensity of loading which the foundation will carry without undergoing
settlement in excess of the permissible value for the structure under consideration but
not exceeding net safe bearing capacity.

Net Safe Bearing Capacity from Shear consideration
For Clayey Soil (¢ =0)

The values are computed from unconfined compressive strength UCS, using the
following equation;

qd = C Nc Scdc - Refer 1S:6403, Clause 5.3
Where
qd = Net Ultimate bearing capacity
A factor of safety of 2.5 is used.
Considering ¢ = 0, Nc = 5.14
Thus the equation is simplified as
Q (Net safe) = 1/25xCx5.14Scdc
= 2.056 C Scdc
For C - ¢ Soils

Refer IS: 6403 — 1981, Clause 5.1

General Shear Failure

Jd = CNcScdc +yD (Ng—1)Sqdq+05yBNySydyw’

Local Shear Failure

qu = 2/3CN’:Scdc +yD (N’q-1)Sqdy+0.5yB Ny’ Sydy W’
7
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Where

qd and qd’ are net ultimate bearing capacity for general and local shear failure

Net safe bearing capacity = 1/2.5 x Net ultimate bearing capacity

Bearing capacity factor shall be determined for ¢ for general shear failure
and ¢’ = tan ~(0.67 tan¢) for local shear failure.

Shape and depth factors shall be determined as per IS: 6403-1981.

For cohesion less soil with e, value less than 0.55, values are computed for General
shear failure, for e, values between 0. 55 to 0.75 the values are computed by linear
interpolation between local and general shear failure, and for eo value greater than
0.75 the values are computed for local shear failure.

For footing resting on multilayer deposit, Bowls recommends that the ultimate
bearing capacity of footing be determined using average values of cohesion, C,, and
angle of shearing resistance, ¢.,. The average values are computed over a depth H
below the base of footing,

Where
H

0.5 B tan (45 + ¢/2)

Safe Bearing pressure from settlement Consideration.

For normal consolidated clay

Sf
Sc
Si

98
Soed

Sc +Si

A Soed

pB(1-u?) 1 /E; will be negligible
poission’s ratio,

Z(hi Cc /(1 + €o) ) 10og 10 ((APp” +Po’) / Po’))

(Reference: clause 9.2.2.2 1S 8009 (Part 1))

Where;

hy
Ce
€o
Po’
Ap’

thickness of soil layer (m)

Compression index

Initial void ratio

effective overburden pressure (t/sq.m)

net increase in pressure at centre of cohesive soil layer

For pre compressed clays

S1
Sc
Soed

Sc (for fully saturated clays)
A Soed; A is taken from table — 1, 1S: 8009 (Part - 1), 0.7
~my h; Ap

(Reference: clause 9.2.2.3 1S 8009 (Part I))

Where;
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h, = thickness of soil layer (m)
my = Coefficient of volume compression
Ap = net increase in pressure at center of cohesive soil layer

If clays are lightly over consolidated, then the above method may be adopted but if
the clay is heavily over consolidated, it may not be necessary to compute the
settlement.

If the soil deposits consist of several regular soil layers in the influence zone, the
settlement of each layer below the foundation shall be computed and summed to
obtain the total settlement.

The settlement contribution by non cohesive / partially cohesive soil layer shall be
estimated by the methods in clause 9.1, IS: 8009 (Part I); De Beer Marten method
shall be used.

De Beer and Martens’ Procedure

S = (2.303/Ci) log 10 ((Ap + po’) / po’))hi

h = thickness of soil layer (m)

Ci = a constant of compressibility = 312 (Cua / po’)
Cw = average static cone resistance

po’ = effective overburden pressure (t/sq.m)

Ap  =net increase in pressure at centre of non cohesive/ partially cohesive soil layer
Total settlement = S+ S

For purely non-cohesive soils

Settlement shall be determined for unit pressure for a specified width of footing based
on Corrected SPT values between the level of base of footing and the depth equal to
1.5 to 2.0 times the width of footing. Corrections shall be applied as applicable. Refer;
IS: 8009 (Part-1).

Recommended Foundations
Considering the expansive strata, type of proposed structures, expected loads and after
discussion with client, following type of foundation can be recommended;

1) Open Isolated/Raft Footing

Type of Foundation Depth, m Size of Footing, m
2.0x20
Isolated 2.50to0 3.00 3.0 % 3.0




INTERIM REPORT ON
GEOTECHNICAL INVESTIGATION
FOR
PROPOSED SAMSUNG PLANT
AT PLOT NO. -B-1, PHASE - 11, SECTOR - 81,
NOIDA, UTTAR PRADESH

8.0

RECOMMENDATIONS

Depending on the field and laboratory observations of subsoil strata, test results and
the type of structures proposed at site, the types of foundations, depths and net safe
bearing capacities recommended for design purposes are given in the following table.
The net SBC/API in the following table are the lower of the values obtained from
shear failure criterion as per 1S: 6403 and settlement failure criterion as per IS: 80009,
Part-1.

Type of Foundation: Isolated footing

For Permissible settlement = 50.0 mm

. . )
Depth of S Net Safe Bearing Capacity (t/m°)

Foundation Foundation
(m) (m) Settlement

Shear (50mm)

Recommended

20x2.0 29.30 28.20 28.00

2.50
3.0x3.0 29.60 23.40 23.00

20x2.0 35.50 29.40 29.00

3.00
3.0x3.0 35.10 24.30 24.00

Notes:

e The ground water was encountered in the bore holes at the time of boring activities at
site and for design purpose water table was considered at foundation depth.

e This recommendation is based on only one bore hole, final recommendation may
change based on the results of other surrounding bore holes.

9.0 CLOSURE

We appreciate the opportunity given to us to submit this report. This presented report is
based on observations and tests on samples collected from the boreholes as decided by
the client. In case any difference is noticed in the field subsoil strata and reported
subsoil strata during excavation please contact us before proceeding with further
construction.

For SAl GEOTECHNICAL ENGINEERS PVT. LTD.

NAVIN BIHARI JOHARI
MANAGING DIRECTOR

10




BOREHOLE NO. 1 SHEET NO : 11
Project : Soil Investigations work for proposed Samsung Plant at Sector -81, Noida, Uttar Pradesh DATE STARTED - 29/11/2016
REDUCED LEVEL OF B/HOLE : 100.000 m DATE COMPLETED : 01/12/2016
FIELD TEST RESULTS LABORATORY TEST RESULTS
z
o T [a} SHEAR STRENGTH
2 g 5 E SPT TEST RESULTS E g E GRAIN SIZE ANALYSIS _ § CHARACTERISTICS
o |3 © z z |3 o = 2 S 2 € <
i 8 z @ w |2 > - |2 i 3z oz = g 3 z =
= 0 z W = = 0 s 51 2 a a 1) g3 = < < IS x = 5 i >
w 4 z> ] o 4 3 <] B = s = S S & < S = g a = 3 = E >
= w = [y o W i} < <] o It) T ok oL = ~ g = a = z S ~ 3
z = S =4 ai = = o z g s z i} z 0 b = [ z z > 9 g s o <
s Lu w 5y - Y H S 3 S |3 2 S 29 £ H s 5 £ o g s S o =
= = ot 2 = s =1 ) W - g 5 S
& |zz| o |82 ¢ |5 E 3 s |5 5|8 |3 53 55 | g Sl oo | g |28 |2 s8] e | ¢
< £l 5 £l g @ £ S T 2 2 |%<| @ 23 wf | 2 2 > g % % < 8 % o 2 g - © 5
G |&b| E | &% | 3 |33 & s |8 | 3|3 |=28| £ g st ||z || 3| | 3|3 |3 |&| ¢ |8]|ss]| 22 § g
o o 2 o & 43 o > & z Z |aZ & o rz <] P @ o S a z 2 3 s & 8% <8 S S
100.00 | 0.0 DS 0.00 1 0.00 - 0.45 Brownish Clayey silt of 0 7 80 13
low plasticity
99.00 | 1.0 | SPT 1.50 1 150 - 1.95 3 30 3 4 (cL) 33 21 12
98.00 | 2.0 | UDS | 250 1 250 - 2.95 DST | ©O 91 9 0 N P - 1.68 | 156 | 7.6 | 2.62 | 0.00 31 0.679
97.00 | 30 | SPT 3.00 2 3.00 - 345 21 30 21 29
96.00 | 40 | SPT 4.50 3 450 - 4.95 26 30 26 28 -
Grayish fine sand
SP-SM
95.00 | 50 | UDS* | 5.50 2 550 - 5.95 ( ) DST N P - 176 | 162 | 89 | 263
94.00 | 6.0 | SPT 6.00 4 6.00 - 6.45 23 30 23 22 0 92 8 0
93.00 | 7.0 | SPT 7.50 5 7.50 - 7.95 21 30 21 19
92.00 | 80 | UDS* | 850 3 850 - 8.95 uuT | o 9 74 17 41 24 17 173 | 149 | 16.2 269| 053 9
91.00 | 9.0 | SPT 9.00 6 £ 9.00 - 9.45 9 30 9 9 °
8 8
90.00 | 10.0 | SPT | 1050 7 3 10.50 - 10.95 | 15 30 15 15
Grayish clayey silt of
89.00 11.0 ubs 11.50 4 11.50 - 11.95 medium plasticity uuT 0 12 69 19 1.84 1.55 18.9 2.69 0.735 0.133
(cn
88.00 | 12.0 | SPT | 12.00 8 12,00 - 1245 | 17 30 17 17
87.00 | 13.0 | SPT | 13.50 9 13.50 - 13.95 | 18 30 18 18
86.00 | 140 | UDS | 14.50 5 14.50 - 14.95 38 23 15 194 | 159 | 217 0.90 6
85.00 | 15.0 | SPT | 1500 | 10 15.00 - 1545 | 28 30 28 17
84.00 | 16.0 | SPT | 1650 | 11 16.50 - 16.95 | 38 30 38 20 5 84 11 0 N P -
8300 | 170 | ups | 17.50 | 6 1750 - 17.95 G'ay's';ssw"")y sand | pery 263| 0.00 33
82.00 | 180 | SPT | 1800 | 12 18.00 - 1845 | 46 30 46 22
80.00 | 19.0
NOTE : 1. CLASSIFICATION OF SOIL AS PER IS : 1498
2. ABBREVATION USED : S = DISTURBED SAMPLE UDS = UNDISTURBED SAMPLE UU = UNCONSOLIDATED UNDRAINED DST = DIRECT SHEAR TEST

BORE LOG CHART AND DATA SHEET




BOREHOLE NO. 1 SHEET NO : 12
Project : Soil Investigations work for proposed Samsung Plant at Sector -81, Noida, Uttar Pradesh DATE STARTED 1 29/11/2016
REDUCED LEVEL OF B/HOLE : 100.00 m DATE COMPLETED : 01/12/2016
FIELD TEST RESULTS LABORATORY TEST RESULTS
5 SHEAR STRENGTH
; SPT TEST RESULTS > 2] z GRAIN SIZE ANALYSIS CHARACTERISTICS
2 J Qo Z a =
z z 5 3 2 H £ g B
9 3 z = E 2 Q g < <3 I
2 o 9 o o @ - — o z 3 =] £ — 2 A
o e = I I T =l 3|3 |4 g % 2 CI S = B g
= 1) T W =4 (%) s o 2 a w w &= = - 3 = 35 w > 2 —_
w 4 s T > a @ o 5] b=} I > © Gz x = < g = S = 3 E E g
z |e H sg & u o 0 z g g |e & 28 co | €] €| = < g N s z = e > 3
S |%y| & | FB | § | ¢ g gl e8|z |¢ o5 i e | £ BlE| o |8 o | £ e H
Q o Q = ~ ~ < %) EOo = s =1 @ w o k2] 5 2
e 23| & |2 | w |8 z s | g |88 |2 |3 3 52 | g =B 2 g 5 |¢g| s | ¢ g
< £ 3 £ g @ E ] g 2 ? |o2| @ o3 wa | = o > g 2 < o b G 2 e s 5
@ &b E | BB | 2 | & & s | & | 2| > |25 = g3 cw | 3| 2 | 5| 3 3 | s 3 x| ¢ g £ E z £
w ox z ox %) 4 a z o Z z ol 0 00 [ [] & (7} o pur] a o a = %] 8 < > o
80.00 | 19.0
80.00 | 20.0 | SPT | 1950 | 13 19.50 - 19.95 | 54 30 54 24 0 80 20 0 N P
Grayish Silty Sand
79.50 | 205 | UDS | 20.50 7 20.50 - 20.95 (SM) 2.63
79.00 | 21.0 | SPT | 2100 | 14 21.00 - 21.45 | 58 30 58 25 0 84 16 0 N P
78.00 | 22.0 | SPT | 2250 | 15 2250 - 2295 | 60 30 60 25
77.00 | 23.0 | UDS | 23.50 8 2350 - 23.95 DST+ | 5 84 11 0 N P 199 | 168 | 182 | 2.62 | 0.00 35
76.00 | 240 | SPT | 2400 | 16 E 24.00 - 2445 | 64 30 64 26 °
75.00 | 25.0 | SPT | 2550 | 17 3 2550 - 2595 | 68 30 68 27
74.00 | 26.0 | UDS | 26.50 9 26.50 - 26.95 12 79 9 0 N P 2.62
Grayish fine sand
73.00 | 27.0 | SPT | 27.00 | 18 27.00 - 27.45 | 77 30 77 29 (SP-SM)
72.00 | 280 | SPT | 2850 | 19 2850 - 2895 | 82 30 82 30 DST+ 0.00 36
71.00 | 29.0 | UDS | 2950 | 10 29.50 - 29.95 8 82 10 0 N P 2.60
70.00 | 30.0 | SPT | 3000 | 20 30.00 - 3045 | 87 30 87 31
67.50 | 325 | SPT | 3250 | 21 3250 - 3295 | 95 30 95 32
NOTE : 1. CLASSIFICATION OF SOIL AS PER IS : 1498

2. ABBREVATION USED :

DS

= DISTURBED SAMPLE

UDS = UNDISTURBED SAMPLE

UU = UNCONSOLIDATED UNDRAINED

DST = DIRECT SHEAR TEST

BORE LOG CHART AND DATA SHEET




SHEETNO: 13

SAI GEOTECHNICAL ENGINEERS PVT. LTD

Project : Soil Investigations work for proposed Samsung Plant at Sector -
81, Noida, Uttar Pradesh

STANDARD PENETRATION TEST CURVES

BOREHOLE NO. :1
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SAI GEOTECHNICAL ENGINEERS PVT LTD

SHEET NO 14

BEARING CAPACITY CALCULATION SHEETS

BEARING CAPACITY ANALYSIS FOR SHALLOW FOUNDATIONS

LAYERED SOILS

Analysis as per IS 6403-1981

Project : Soil Investigation work for Proposed Samsung Plant at Plot No. - B1, Phase - Il, Sector - 81, Noida, Uttar Pradesh
The bearing capacity equation is as follows :
Onet safe = (l/FS){CequiNcCcdc+q(Nq'l)quq+O-SBYNyCydwa}
where:

Onet safe = Safe net bearing capacity

g = overburden pressure

v = Bulk density of soil below founding level

R, = Water table correction factor

d., dg, d, = Depth factors

Cer Cq &, = Shape factors

Cequi =

B =

equivalent cohesion intercept

Foundation width

Nc, Ng, N, = bearing capacity factors, which are a function of¢eq,;, equivalent ¢

FS = Factor of safety

SN
25500 \ LAYER 1 - 250m

H, =
o
H,= 6.0m ENNNNNNNNNNNN LAYER 2
-—— B —
Hy= 65m LAYER 3
H,= 175m LAYER 4

Depth, m c ¢ Y
Layer No. [From| To t/m?> | deg. t/m®
1 0.0 2.5 1.50
2 2.5 8.5 0.0 31 1.68
3 8.5 15.0 5.3 9 1.73
4 15.0| 32.5 0.0 35 1.94

Reference : Foundation Analysis and Design by J.E.Bowles, fifth edition (1995)

Hequi = 0.5 B tan(45 + ¢¢quf2) = Hy* Hy+ Hg+ ...
tan dequ = H; tan ¢; + Hy tan ¢, + Hy tan ¢5 +...
Hequi
Cequi = CiHy+CoHy+CaHy + ...
Hequi
where
Heqi = Effective Depth of influence of foundation of width B
Oequi = Equivalent angle of internal friction
Cequi = Equivalent cohesion intercept

Width of Foundation

B = 2.0
Length of Foundation L = 2.0
Type of Foundation = Square
RL of Borehole level = 100.00
RL of proposed Foundation level = 97.50
Depth of foundation D¢ = 2.50

m
m

m
m

m

DESIGN PARAMETERS

Equivalent Shear Parameters
dequi = 31.00°
Cequi = 0.00 tlmz

¢Design

CDesign

31.0°

= 0.00 t/m?
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Sheet No 15

Bearing capacity Calculation (Ref. IS 6403 : 1981)

Width of Foundation B = 20m
Length of Foundation L = 20m
RL of existing ground level = 100.0 m
RL of proposed Foundation level = 975 m
Depth of foundation D¢ = 2.50 m
Design Depth of GWT from ground level dy = 2.50 m
Inclination of the footing o = 0 deg.
Unit weight of soil Ypoix = 1.68 t/m’
Unit weight of water Yw = 1.0 t/m’®
Effective overburden pressure v'.D¢ = 3.75 t/m’
Cohesion C = 0.00 t/m?
Angle of internal friction Dges = 31.0 deg
Void Ratio = 0.679
Failure Mode INTERMEDIATE
Bearing Capacity Calculations
Local Shear Failure
Mobilised cohesion c' = 0.000 t/m?
Mobilised angle of internal friction o' = 21.83 deg
Bearing Capacity Factors Shape Factors Depth Factors Inclination Factors Water table correction
Nc = 16.69 Sc = 1.30 dc = 1.37 ic = 1.00 dw = 250 m
Ng = 7.69 Sqg = 120 dq = 1.22 ig = 100 (| Df+B = 45 m
Ny = 6.960 Sy = 080 dy = 1.22 i, = 100 W' = 05
dw = depth of water table
Ultimate bearing capacity dy = C.N¢scddic + q(Ng.q)Sqdgiq + 0.5 Vsar.B Ng s, dy iy W*
a. = 42.5 t/m’
Factor of safety FOS = 2.5 as per 1S1904-1986
Safe bearing capacity (q,/FOS) Uslocal = 16.98 t/m’
General Shear Failure
Mobilised cohesion c' = 0 t/m2
Mobilised angle of internal friction o' = 31.00 deg
Bearing Capacity Factors Shape Factors Depth Factors Inclination Factors Water table correction
Nc = 32.67 Sc = 1.30 dc = 1.44 iic = 100 | Df+B = 45 m
Ng = 20.63 Sqg = 120 dq = 1.22 iq = 1.00 dw = 250 m
Ng = 25.99 Sg = 0.80 dg = 1.22 i, = 100 W' = 05
dw = depth of water table
Ultimate bearing capacity dy = C.Ncsddic + a(Ng.0ysqdgiq + 0.5 Yes.B Ny s, d, i, W
u = 129 t/m’
Factor of safety FOS = 2.5 as per 1S 1904-1986
Safe bearing capacity (q,/FOS) Osgeneral = 51.7 t/m’

c) Interpoplation

after interploating for the actual failure case from the above general and local failure modes,

s

= 2930t/m’
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Settlement Failure Consideration

Allowable Settlement Consideration = 50.0 mm
Load Intensity assumed at Foundation depth = 10.0 t/m’
Depth of Footing = 25 m
Width of Footing = 20m
Length of Footing = 20m
Depth of Influence zone below Foundation depth = 3.0m
Effecti
Depth Layer ective Corr. Av. SPTN
Layer No Thickness Layer Type of strata Value
From to Thickness
1 2.5 8.5 6.0 3.00 Coarse Grained 20
2 8.5 15.0 6.5 0.00 Fine Grained 14
3 15.0 325 17.5 0.00 Coarse Grained 17
Layer -1

The Settlement of coarse grained strata layers comprising of Silty Sand layers within Influence zone
were computed by using the Chart of Settlement Vs SPT N value as per IS: 8009 Part -I.

Thickness of Layer = 3.0

Average SPT 'N' value = 20

Settlement under 10t/ m’: 12.85 mm From Figure 9 of 1S:8009 Part -I
Hence total settlement = 12.85 mm

Water Correction Factor = 0.50

Rigidity Correction Factor = 1.00

Corrected Settlement = 25.69 mm

Layer - 2

The Settlement of fine grained strata layers comprising of clayey silt/Sandy Silt layers within Influence
zone were computed by using thethe following equation as per 1S:8009, Part - | :

S=m, x Ap x H

Where,

m, = Coeffcient of volume compressibilty (cmZ/kg) = 0.0172 cmzlkg
Ap = Effective Pressure (kg/cmz) = 1.60 t/m>
H= Thickness of Layer (cm) = 0 cm

Settlement = 0.00 mm

16
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Layer -3

The Settlement of coarse grained strata layers comprising of Silty Sand layers within Influence zone
were computed by using the Chart of Settlement Vs SPT N value as per IS: 8009 Part -I.

Thickness of Layer = 0.0
Average SPT 'N' value = 17
Settlement under 10t/ m’: 15.60 mm From Figure 9 of 1S:8009 Part -I
Hence total settlement = 15.60 mm
Water Correction Factor = 0.50
Rigidity Correction Factor = 1.00
Corrected Settlement = 0.00 mm
Rigity Factor = 1

Depth Factor = 0.690

Total settlement = 25.69 mm

Corrected Settlement = 17.73 mm
Permissible settlement = 50.0 mm

Net allowable Bearing pressure for permissible settlement
= 28.20 t/m’

17
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1.0

1.1

1.2

INTRODUCTION

PROJECT DESCRIPTION

This soil investigation work, whose results are being
presented herewith, has been carried out for the Proposed
Samsung Plant at Noida, U.P. The Proposed structure may
consist of with/without single basement.

The Total scope of investigation included to drill 15 nos. of
boreholes to 30.0-40.0m depth. This report presents the
recommendations for 6 nos. of boreholes (BH-2, BH-7,
BH-17, BH-21, BH-23 & BH-31). BH-23 was drilled from 3.5m
depth below NGL.

PURPOSE OF INVESTIGATION

The purpose of this study are to investigate the stratigraphy
at the site and to develop geotechnical recommendations for
foundation design and construction. To achieve these
purposes, the following study was conducted at the site.

(@) Driling 6 boreholes (BH-2 to 40.0m, BH-7 to 30.0m,
BH-17 to 36.0m, BH-21 to 30.0m, BH-23 to 31.5m &
BH-31 to 32.0m) depth or Refusal whichever met
earlier, through Soil and to collect disturbed and
undisturbed soil samples.

(b) Laboratory testing for selected soil samples to
determine different properties of the soils; and

(c) Analyzing all field and laboratory data in order to
develop engineering recommendations for foundation
design and construction.

(d) Preparation and submission of technical report.

Page No. 01
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2.0

2.1

2.2

FIELD INVESTIGATIONS CONDUCTED

Locations of Boreholes have been marked at the site
as per the approved drawing provided by the client to us.
These locations have been marked as BH-2, BH-7, BH-17,
BH-21, BH-23 and BH-31 in this report.

BOREHOLES PROCEDURE

The boreholes were progressed to the specified depth of
30.0m-40.0m. The work was done in accordance with
1S:1892-1979.

Standard Penetration Tests (SPT) were conducted in the
borehole at 1.5-3.0m interval by connecting a split spoon
sampler to ‘A’ rods and driving it by 45 cm using a 63.5 kg
hammer falling freely from a height of 75 cm. The tests were
done in accordance with 1S:2131-1981.

The number of blows for each 15 cm of penetration was
recorded. The blows required to penetrate the initial 15 cm of
the split spoon for seating the sampler is ignored due to the
possible presence of loose materials or cuttings from the
drilling operation. The cumulative number of blows required to
penetrate the balance 30 cm of the 45 cm sampling interval is
termed the SPT value or the ‘N’ value.

Disturbed samples were collected from the split spoon after
conducting SPT. The samples were preserved in transparent
polythene bags. Undisturbed samples were collected by
attaching a 100 mm diameter thin walled ‘Shelby’ tubes and
driving the sampler lightly using a 63.5 kg hammer in
accordance with 1S:2132 .

GROUND WATER

Groundwater level in the boreholes was recorded after 24
hours after drilling was completed. It is mentioned in the
borehole logs attached with the report.

Page No. 02
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Page No. 03

3.0 LABORATORY TESTS

The following table presents the various tests conducted on
Soil samples in the laboratory:

Laboratory Test IS : Code Referred
Natural moisture content IS : 2720 (Part-2)-1973
Grain size analysis IS : 2720 (Part-4)-1985
Liguid & Plastic limit IS : 2720 (Part-5)-1985
Unconsolidated Undrained Triaxial shear test | 1S : 2720 (Part-11)-1993
Consolidated Drained Direct Shear Test IS : 2720 (Part-13)-1986
Unconfined Compression Test IS : 2720 (Part-10)-1991
Specific Gravity Test IS : 2720 (Part-3)-1980

All test Results are being presented at Table no 1 to 6 of soil profiles &
Fig. No. 7 to 55 attached in the report.

4.0 SITE CONDITIONS

4.1 SITE STRATIGRAPHY

The soils met at the site are light brown Sandy silt/Silty sand &
Fine sand in alternate layers from ground surface to the final
explored depth of 30.0m-40.0m.

The SPT values at site range from 5 to 15 to about 5.0m depth
& from 20 to 27 to about 10.5m. Below this, SPT values range
from 23 to 48 to about 15.0m depth & from 62 to
Refusal(N>100) to final explored depth of 40.0m.
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4.2

5.0

6.0

GROUND WATER TABLE

Groundwater was encountered to about 13.20m-13.30m
depth below ground surface during our field investigation
(December, 2016). Fluctuations may occur in measured water
table due to variation in rainfall and surface evaporation rates.

LIQUEFACTION ANALYSIS

As per IS 1893-2002, liquefaction is likely in Sand strata below
water table for SPT values less than 15. At this site,
groundwater was encountered at about 13.20m-13.30m depth
below ground surface. The soils classify primarily as Sandy
Silt (CL) /Fine Sand(SP-SM) below foundation level.

The SPT values at site range from 5 to 15 to about 5.0m depth
& from 20 to 27 to about 10.5m. Below this, SPT values range
from 23 to 48 to about 15.0m depth & from 62 to
Refusal(N>100) to final explored depth of 40.0m.

On review of all soil parameters like, SPT values, Soil
gradation, Depth to water table etc., we are of the opinion that
the liquefaction is not likely to take place at this site.

FOUNDATION TYPE & DEPTH

Reviewing the site stratigraphy, SPT ‘N’ values & laboratory
test results, we recommend that Isolated open spread
foundation at or below 2.0m depth below the existing ground
surface may be provided at the site to support the structural
loads. Recommendations for Isolated foundations are
provided in section 8.1 of this report.

Alternatively, Raft foundations may also be provided. We
recommend a minimum foundation embedment depth of 3.5m
below existing ground surface for single basement.
Recommendations for Raft foundations are provided in section
8.2 of this report.

Page No. 04
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7.0

8.0
8.1

CONCEPT OF ANALYSIS FOR OPEN FOUNDATIONS

Bearing capacity analysis for Open spread foundations/Raft
foundation have been done in general accordance with
1S:6403-1981.For the soil conditions encountered at this site,
average of local and general shear failure conditions has been
used for analysis.

Settlement analysis has been performed based on the SPT
values as per chart given in 1S:8009 Part-1-1976. As per IS
1904-1986, the tolerable total settlement is taken as 50 mm for
Isolated Open Spread foundation and 75mm for Raft
foundation.

Appropriate values have been substituted into the bearing
capacity equation given in 1S-6403 to compute the safe net
bearing capacity. The values have been checked to determine
the settlement of the foundation under the safe bearing
pressure. The allowable bearing pressure has been taken as
the lower of the two values computed from the bearing
capacity shear failure criterion as well as that computed from
the tolerable settlement criterion. The same has been
recommended for the design.

RECOMMENDATIONS
OPEN FOUNDATION

The following table presents our recommended values of Net
allowable bearing pressure for Isolated Open Spread
foundations bearing at or below 2.0m depth below the existing
ground surface for 2-5 m wide foundations.

Page No. 05
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Foundation Depth
below existing
ground level, m

Recommended Net Allowable
Bearing Pressure, T/m?2

2.0 12.4
3.0 15.0
3.5 16.6
4.5 19.5

The above values include a safety factor of 2.5. Total
settlement of foundation designed for the above net bearing
pressure is expected to be about 50 mm. Net bearing
pressure for foundations at intermediate depths may be

interpolated linearly between the values given above.

8.2 RAFT FOUNDATIONS

The following table presents our recommended values of Net
and Gross allowable bearing pressures and Modulus of sub
grade reaction for Raft foundations (>6 m) bearing at or below
3.5m depth below the existing ground surface for 75 mm

settlement.
Foundation | Recommended Net Recommended Modulus of
Depth Allowable Bearing Gross Allowable Sub grade
below EGL, Pressure, T/m? Bearing Pressure, | reaction(*),
m T/m?2 Kg/cms3
3.5 19.5 25.1 1.1
4.5 21.4 28.6 1.2
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Note:

9.0

10.0

For intermediate foundation depths, allowable bearing
pressure values & Modulus of sub grade reaction values may
be linearly interpolated. These values include a Safety Factor
of 2.5.

As no Plate Load tests have been conducted at the site, the
Modulus of Sub-grade reaction (*) values for Raft foundation
given in above table are based purely on empirical formula. A
suitable safety factor has been used for evaluation the same.
It is recommended that these values of Modulus of Sub-grade
reaction should be reconfirmed by Plate Load Tests.

BASEMENT DESIGN

The basement should be designed to resist lateral earth
pressure. For design purpose, we recommend the following
values of co-efficient of earth pressures for the active, passive
and at rest condition.

Depth, m
From To

Page No. 07

3.5 4.5 0.35 2.85 0.52

where:

Ka
kp
Ko

Co-efficient of active earth pressure
Co-efficient of passive earth pressure
Co-efficient of earth pressure at rest

A suitable safety factor should be applied on the passive earth
pressures in the design of the wall.

EXCAVATION

Temporary open cut excavation through soil to about
3.5m-4.5m depth for foundation construction may be done
using side slopes of 1.0 vertical on 0.5-0.6 horizontal.
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A 1.2-1.5m wide Berm also may provided at every 3.0m
interval at the site. The excavation slopes should be monitored
by the engineer to ensure stability. In case excessive
sloughing or caving occurs, the slopes may be flattened
further to ensure stability. In case, sufficient space is not
available, sheet piles or contiguous piles may be provided at
the site.

11.0 CLOSURE

We are thankful to client to provide the opportunity to perform
this investigation by us. We have pleasure in submitting this
report. Please contact us when we can be of further service to
you.

For UV GLOBAL GEO SOLUTIONS PVT. LTD.

(PUSHPENDRA KUMAR)
DIRECTOR




BH.No. 2 TERMINATION
Project : Soil Investigation Work for Proposed Samsung Plant DEPTH (M) TABLE NO. 1
GLOBAL at Noida, U.P. WATER TABLE : 40.0m '
GLOBAL 13.25m
Grain Size Analysis [ Atterberg Limits > | > Triaxial Test
g g 2 |z o
> = o o ° Qo |@q S =
o £ 3 SOIL DESCRIPTION 8 < - < % %g o |SE|8® qSJE ggw § B |55 .
E | 8¢S 1223|253 |38|8|22|22|8E(c85(85 8 258
1 E = = Z‘ el L = 9 = 9 o
g | &8 ]2 o | 8|5 |o| 8| |68l |25|565|38|858 2SS SEx
DS1 0.00 Loose to Medium dense light brown Sandy Silt,low
0.50 plastic (CL)
Loose, 0.0m to 0.5m
SPT1 1.50 11 Medium dense, 0.5m to 3.0m 2 21 | 65 | 12 | 28.8|19.1| 9.7 |2.67
1.95
2.25 1.68 | 1.52|10.2( 1,23 | 0.50 8°
UDBSL] 555 (uUT)
(3.0m) UUT : Unconsolidated Undrained Triaxial Shear Test
SPT?2 3.00 13 Medium dense light brown Silty Sand (SM)
3.45
(4.5m)
SPT3 4.50 14 Medium dense light grey Fine Sand (SP-SM)
4.95
5.25
uUDS2 555
6.00 0 94 6 0 | N.P.| N.P. 2.63
SPT41 645 | 20 N.P. : Non Plastic
7.50
SPT5 795 25
0.5,1.0
8.25 1.751156]121| 15 0.00 33°
UDS3| o' (DST)
(9.0m)
9.00 Loose to Dense light brown Sandy Silt, low plastic DST:Drained Direct Shear Test
SPT6 8
9.45 (CL)
Loose,9.0m to 10.5m
10.50 Dense, 10.5m to 11.0m
SPT7 1095 34
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SOIL PROFILE

Project : Soil Investigation Work for Proposed Samsung Plant
at Noida, U.P.

BH.No. 2

TERMINATION
DEPTH (M)

WATER TABLE :
13.25m

40.0m

TABLE NO.

la

Sample type

Depth (m)

N-Value

SOIL DESCRIPTION

Grain Size Analysis

Atterberg Limits

Triaxial Test

Jem?®

Cohesion
Intercept

Pressure
Kg/cm2

Angle of

Friction

ubS4

SPT8

SPT9

UDS5

SPT10

UDS6

SPT11

uUbS7

SPT12

ubDS8

SPT13

UDS9

11.25
11.55

12.00
12.45

13.50
13.95

14.25
14.55

15.00
15.45

17.25
17.55

18.00
18.45

20.25
20.55

21.00
21.45

23.25
23.55

24.00
24.45

26.25
26.55

23

30

38

62

72

36

Medium dense light brown Sandy Silt, low plastic
(CL)

(13.5m)

Dense to Very dense light grey Fine Sand (SP-SM)
Dense, 13.5m to 18.0m

Very dense, 18.0m to 21.0m

(21.0m)

Dense to Very dense light brown Sandy Silt, low
plastic (CL)
Very dense, 21.0m to 24.0m

Dense, 24.0m to 27.0m

(27.0m)

o|Gravel %
Wlsand %
glsilt %

2|Clay %

11

o| Specific Gravity

®|Liquid %
ol

\S] .
OlPlastic %
oo|Plasticity
HlIindex %

1

N

7

UUT : Unconso

N.P. | N.P. 2.64
N.P. : Non Plastic

28.3119.7| 8.6 |2.68

~[Natural Density
/cm?®

olgms
~|Dry Density

a1

©|gms
5 Moisture
~|Content %

8

lidated Undrained Tr

196 [ 1.66|17.8

2.03 | 1.68 | 20.8

|Confining
WlKkglem?

N
o
foc]
a

(UuT)
iaxial Shear Test

0.5,1.0
1.50 | 0.00
(DST)

1,23 | 1.45

(UUT)

'5 Internal

[e

35°

DST:Drained Direct Shear Test

9U
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BH.No. 2

WATER TABLE :

13.25m

TERMINATION
DEPTH (M)

40.0m

TABLE NO. 1b

Sample type

Depth (m)

N-Value

Grain Size Analysis | Atterberg Limits

SOIL DESCRIPTION

Gravel %
Sand %
Silt %
Clay %
Liquid %

Plastic %

Plasticity
Index %

Specific Gravity

Natural Density
gms/cm?®

Dry Density
gms/cm?®
Moisture
Content %
Confining

Triaxial Test

Pressure
Kg/cm2
Cohesion
Intercept
Kg/cm2
Angle of
Internal

Friction

SPT14

UDS10

SPT15

UDS11

SPT16

uUDS12

SPT17

UDS13

SPT18

27.00
27.45

29.25
29.55

30.00
30.45

32.25
32.55

33.00
33.45

35.25
35.55

36.00
36.45

38.25
38.55

40.00
40.45

(o]
N

92

90

91

74

Very dense light grey Fine Sand (SP-SM)

(40.00m)

N.P.:

N.P.
Non

N.P.

Plastic

2.64

2.63

2.08 | 1.74( 19.8

0.5,1.0
150 | 0.00 37°
(DST)

DST:Drained Direct Shear Test




BH.No. 7 TERMINATION
Project : Soil Investigation Work for Proposed Samsung Plant DEPTH (M) TABLE NO. 2
GLOBAL at Noida, U.P. WATER TABLE : 30.0m '
GLOBAL 13.20m
Grain Size Analysis [ Atterberg Limits > | > Triaxial Test
+ = o o < (A .F)m e —
o £ o SOIL DESCRIPTION 8 < 3 < L ze e |2 |8% qSJE _g’gw 5 B, |55
S - Slels|xl2| 255 |55|cs|28|E25[8e5/ees
> © c = = > 5 c g 3cs o 2 @200
§ |82 6 |&|G|c|S|clal|l3|25|55(38|058 8egger
0.00 Medium dense light brown Sandy Silt, 0 16 | 73 | 11 | 28.6|19.9| 8.7 |2.67
DS1 .
0.50 low plastic (CL)
SPT1 1.50 13 Medium dense light grey Fine Sand (SP-SM)
1.95
2.25
UDS1 255
3.00
SPT2 3.45 12
4.50
SPT3 4.95 15
0.5,1.0
5.25 172 | 155|109 15 0.00 32°
UDS2]| 555 (DST)
SPT4 6.00 22 0 92 8 0 | N.P.| N.P. 2.63 DST:Drained Direct Shear Test
6.45 N.P. : Non Plastic
7.50
SPT5 795 23
0.5,1.0
8.25 1.75 1157|116 15 0.00 33°
UDS3| 555 (DST)
(9.0m)
9.00 Medium dense light brown Sandy Silt, low plastic
SPT6 945 20 (CL)
10.50
SPT7 1095 27
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SOIL PROFILE

Project : Soil Investigation Work for Proposed Samsung Plant

at Noida, U.P.

BH.No. 7 TERMINATION
DEPTH (M)

WATER TABLE : 30.0m

13.20m

TABLE NO. 2a

Sample type
Depth (m)

N-Value

Grain Size Analysis

Atterberg Limits

SOIL DESCRIPTION

Jem?®

Triaxial Test

Pressure

Cohesion
Intercept

Kg/cm2

Angle of
Friction

o[ 12
sors 122
sors| 125
upss| 147
seri 120
uoso| 172
sori 102
soriz 21
soris 242
26.25

UDS9| 5655

45

Medium dense to Dense light brown Sandy Silt,
low plastic (CL)

Medium dense, 9.0m to 12.0m

Dense, 12.0m to 13.5m

o|Gravel %
Wlsand %
glIsilt %
£|Clay %

(13.5m)

38

42

81

84

90

Dense to Very dense light grey Fine Sand (SP-SM)

Dense, 13.5m to 18.0m

Very dense, 18.0m to 30.0m

©OlLiquid %

N.P.

N.P. :

N.P.

©O|Plastic %

[

N.P.
Non

N.P.

o| Specific Gravity
~[Natural Density
/cm®

N|gms
~|Dry Density

«o|Plasticity
OlIndex %
N

o))

~|gms

5 Moisture
o|Content %

UUT : Unconsolidated Undrai

2.63| 193 |1.65]| 16.9
Plastic

2.64

201 |170(18.4

<P Confining
cmn
I Wlkg/em?

0.5,1.0
1.50
(DST)

0.5,1.0
1.50

(DST)

o
©
o

0.00

0.00

Qlinternal

ned Triaxial Shear Test

36°

DST:Drained Direct Shear Test

35¢




_ _ o BH.No. 7 TERMINATION
Project : Soil Investigation Wprk for Proposed Samsung Plant DEPTH (M) TABLE NO. 2b
GLOBAL at Noida, U.P. WATER TABLE : 30.0m
GLOBAL 13.20m
Grain_Size Analysis | Atterberg Limits | ~ | - Triaxial Test
s | - ElE |z |
> ) ° o [ D o < = —
o E 3 SOIL DESCRIPTION 8 < - < % %o\o e[S |5 g‘E g’gw é 5. |55
= = © e o L 2 k=] = E=T o SO 1IN LI28|En Elgo El w8
E 1 8| 2 sls|lz2| 3| 2| 8 |88|8|E82|z8|25|58gs5eg 288
% o | 2 . _ |l 3|lalol S|lalzs8|a|25|65[58|83582SEZ SR
SPT14 27.00 98 Very dense light grey Fine Sand (SP-SM)
27.45
29.25
UDS10 29.55 N.P. : Non Plastic
30.00 0 | 92 8 0 | N.P.| N.P. 2.64
SPT15] 30.45| 99 (30.0m)




BH.No. 17 TERMINATION
Project : Soil Investigation Work for Proposed Samsung Plant DEPTH (M) TABLE NO. 3
GLOBAL at Noida, U.P. WATER TABLE : 36.0m '
GLOBAL 13.30m
Grain Size Analysis | Atterberg Limits > | = Triaxial Test
3 S8 |z | «
2 = o Q ™ ‘@ ™ S —
o £ o SOIL DESCRIPTION 8 < 3 < L ze 2 % - % - qSJE _ggw 5 B |55 .
S - Slels|xl2| 255 |55|cs|28|E25[8e5/ees
3 8| 5| = TE|lzE|lcslcelses 2¢g8
g | & | 2 s | 8|55 |8 |f|ce|a|2E5|55|38|S8 S8 &ex
DS1 0.00 Loose to Medium dense light brown Sandy Silt,
0.50 low plastic (CL)
Loose, 0.0m to 0.5m
SPT1 1.50 10 Medium dense, 0.5m to 3.0m
1.95
UDS1 2.25 4 18 | 68 | 10 [ 28.3]119.9| 8.4 |2.66| 1.66 | 1.50]|10.5| 1,2,3 [ 0.50 9°
2.55 (uuT)
(3.0m) UUT : Unconsolidated Undrained Triaxial Shear Test
SPT?2 3.00 11 Medium dense light grey Fine Sand (SP-SM)
3.45
4.50
SPT3 4.95 17
5.25
uUDS2 555
6.00
SPT4 6.45 15
7.50 8 81| 11 0 | N.P.| N.P. 2.64
SPTS 7.95 26 N.P. : Non Plastic
0.5,1.0
8.25 175 |1 156|123 15 0.00 31°
UDS3| 555 (DST)
(9.0m)
9.00 Medium dense to Dense light brown Sandy Silt, DST:Drained Direct Shear Test
SPT6 28 .
9.45 low plastic (CL)
Medium dense, 9.0m to 10.5m
10.50 Dense, 10.5m to 11.0m
SPT7 1095 31
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SOIL PROFILE

Project : Soil Investigation Work for Proposed Samsung Plant
at Noida, U.P.

BH.No. 17

TERMINATION
DEPTH (M)

WATER TABLE :
13.30m

36.0m

TABLE NO. 3a

Sample type

Depth (m)

N-Value

SOIL DESCRIPTION

Grain Size Analysis

Atterberg Limits

Triaxial Test

Jem?®

Pressure

Cohesion
Intercept

Kg/cm2

Angle of

Friction

ubS4

SPT8

SPT9

UDS5

SPT10

UDS6

SPT11

ubS7

SPT12

ubDS8

SPT13

UDS9

11.25
11.55

12.00
12.45

13.50
13.95

14.25
14.55

15.00
15.45

17.25
17.55

18.00
18.45

20.25
20.55

21.00
21.45

23.25
23.55

24.00
24.45

26.25
26.55

23

33

48

56

32

54

Medium dense light brown Sandy Silt, low plastic
(CL)

(13.5m)

Dense to Very dense light grey Fine Sand
(SP-SM)
Dense, 13.5m to 18.0m

Very dense, 18.0m to 21.0m

(21.0m)

Dense light brown Sandy Silt, low plastic (CL)

(24.0m)

Very dense light grey Fine Sand (SP-SM)

N|Gravel %
R[sand %
Jsilt %

2|Clay %

11

®|Liquid %

N.P.

N.P.:

28.6

o| Specific Gravity

©O|Plastic %
oo|Plasticity
OlIndex %

[

8

N

7

UUT : Unconso

N.P. 2.63
Non Plastic

20.1| 85 |2.67

~[Natural Density
/cm?®

olgms
~|Dry Density

(o))

oo(gms
5 Moisture
|Content %

8

lidated Undrained Tr

194 (165 17.6

2.01 | 1.69( 18.9

|Confining
WlKkglem?

N

(UUT)

0.5,1.0
1.50
(DST)

0.5,1.0
1.50

(DST)

o
©
o

iaxial Shear Test

0.00

0.00

Rlinternal

36°

DST:Drained Direct Shear Test

35¢
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0L PROFILE

at Noida, U.P.

Project : Soil Investigation Work for Proposed Samsung Plant

BH.No. 17

WATER TABLE :

13.30m

TERMINATION
DEPTH (M)

36.0m

TABLE NO. 3b

Sample type

Depth (m)

N-Value

Grain Size Analysis

Atterberg Limits

SOIL DESCRIPTION

Gravel %
Sand %

Silt %

Clay %

Liquid %

Plastic %
Plasticity

Index %

Specific Gravity

Natural Density
gms/cm?®

Dry Density
gms/cm?®
Moisture
Content %
Confining

Triaxial Test

Pressure
Kg/cm2
Cohesion
Intercept
Kg/cm2
Angle of
Internal

Friction

SPT14

UDS10

SPT15

UDS11

SPT16

uUDS12

SPT17

27.00
27.45

29.25
29.55

30.00
30.45

32.25
32.55

33.00
33.45

35.25
35.55

36.00
36.45

~
N

Ref.

Ref.

Ref.

Very dense light grey Fine Sand (SP-SM)

(36.00m)

N.P.

N.P. :

N.P.
Non Plastic

2.63

2.07 | 1.73( 19.8

0.5,1.0
150 | 0.00 37°
(DST)

Note: The boreholes have been terminated at 36.0m depth due to Refusal criteria (N>100)




BH.No. 21 TERMINATION
Project : Soil Investigation Work for Proposed Samsung Plant DEPTH (M) TABLE NO. 4
GLOBAL at Noida, U.P. WATER TABLE : 30.0m '
GLOBAL 13.20m
Grain Size Analysis [ Atterberg Limits > | > Triaxial Test
S ElE |z |
hd = o =) Q 0. .F)m o -
o £ 3 SOIL DESCRIPTION 8 < - < i %g o |SE|8® °5"E ggw § B |55 .
E | 8¢S 1223|253 |38|8|22|22|8E(c85(85 8 258
© = = P e = O = L O
§ | 812 s | 8|55 |8 |f|ce|a|2E5|55|38|S8 S8 &ex
0.00 Medium dense light brown Sandy Silt, 0 18 | 71 | 11 | 28.6]|19.3| 9.3 | 2.68
DS1 )
0.50 low plastic (CL)
(1.5m)
SPT1 1.50 12 Medium dense light brown Silty Sand (SM)
1.95
0.5,1.0
2.25 1.67 | 1.52| 9.9 15 0.00 30°
UDS1| 5'ce (DST)
SPT?2 3.00 12 DST:Drained Direct Shear Test
3.45
4.50
SPT3 495 10
5.25 0 74 | 26 0 | N.P.| N.P. 2.65
UDS2| 5 55 N.P. : Non Plastic
(6.0m)
SPT4 6.00 11 Medium dense light grey Fine Sand (SP-SM)
6.45
7.50
SPT5 795 20
0.5,1.0
8.25 1.75]1155]126| 15 0.00 32°
UDS3| 555 (DST)
(9.0m)
9.00 Medium dense light brown Sandy Silt, low plastic
SPT6 945 22 (CL)
10.50
SPT7 10.95 26




GLOBAL

@
=
®]
og]
>
=

SOIL PROFILE

Project : Soil Investigation Work for Proposed Samsung Plant
at Noida, U.P.

BH.No. 21

WATER TABLE :

13.20m

TERMINATION
DEPTH (M)

30.0m

TABLE NO. 4a

Sample type

Depth (m)

SOIL DESCRIPTION

N-Value

Grain Size Analysis

Atterberg Limits

Gravel %
Sand %
Silt %
Clay %

Liquid %

Plastic %
Plasticity

Index %

Specific Gravity

Natural Density
gms/c:m3

Dry Density
gms/cm?®
Moisture
Content %

Triaxial Test

Pressure

Confining
Kg/cm2

Cohesion
Intercept

Kg/cm2

Angle of
Internal
Friction

ubS4

SPT8

SPT9

UDS5

SPT10

UDS6

SPT11

ubS7

SPT12

uDS8

SPT13

UDS9

11.25
11.55

12.00
12.45

13.50
13.95

14.25
14.55

15.00
15.45

17.25
17.55

18.00
18.45

20.25
20.55

21.00
21.45

23.25
23.55

24.00
24.45

26.25
26.55

Dense light brown Sandy Silt, low plastic (CL)

39

35

(15.0m)

Medium dense to Dense light grey Fine Sand
(SP-SM)
Dense, 15.0m to 18.0m

42

12 Medium dense, 18.0m to 21.0m

(21.0m)

39 Dense light brown Silty Sand (SM)

(24.0m)

60 Very dense light grey Fine Sand (SP-SM)

20 0

28.2

N.P.

N.P. :

N.P.

20.2

N.P.
Non Plastic

N.P.

2.66

2.63

2.64

1.88 [ 1.60| 17.2

UUT : Unconsolidated Undrai

195 (165]18.1

12,3
(UuT)

0.5,1.0
1.50
(DST)

1.10

ned Triaxial She

0.00

10°

ar Test

34°

DST:Drained Direct Shear Test




_ _ o BH.No. 21 TERMINATION
Project : Soil Investigation Wprk for Proposed Samsung Plant DEPTH (M) TABLE NO. 4b
GLOBAL at Noida, U.P. WATER TABLE : 30.0m
GLOBAL 13.20m
Grain_Size Analysis | Atterberg Limits | ~ | - Triaxial Test
s | - ElE |z | .
= o o o [P 0N« o — —
o E @ SOIL DESCRIPTION 8 < - < i %o\o oS |8%|es .ng 5 5. |55 .
= = < [ S N Q = S |S x| © c o |lpof=z9|lEm E|lfo E[]l wcO
S| 8|z s| 5|z |2|2| 8 |83| 3 |EE|pEles|Eeslseg s
% o | 2 . _ |l 3|lalol S|lalzs8|a|25|65[58|83582SEZQ SR
SPT14 27.00 69 Very dense light grey Fine Sand (SP-SM)
27.45
0.5,1.0
29.25 2.03 1170 19.2( 1.50 | 0.00 36°
UDS10 29.55 (DST)
DST:Drained Direct Shear Test
30.00 0 | 90| 10| O |N.P.|N.P. 2.63
SPT15) 30 45| St (30.00m) N.P. : Non Plastic




BH.No. 23 TERMINATION
Project : Soil Investigation Work for Proposed Samsung Plant DEPTH (M) TABLE NO. 5
GLOBAL at Noida, U.P. WATER TABLE : 35.0m '
GLOBAL 10.00m
Grain_Size Analysis | Atterberg Limits [ > | - Triaxial Test
= = o o Q o ™ F’ () o -
o £ o SOIL DESCRIPTION 8 < 3 < L ze e |2 |8% %JE .‘?%N 5 B |55 .
= 5| ¢ Sz 2|52 8|88 8 |28|C8|2elciglEsgsis
> @ c o = > 5 c g 3cs o 2 @200
§ | 8| 2 s | 8|55 |8 |f|ce|a|2E5|55|38|S8 S8 &ex
3.50 Loose light brown Silty Sand (SM)
DS1
4.00
(4.5m)
SPT1 4.50 8 Loose light grey Fine Sand (SP-SM)
4.95
0.5,1.0
UDS1 5.25 0 88 | 12 0 | N.P.| N.P. 2.64] 1.65|150(10.2( 15 0.00 29°
5.55 N.P. : Non Plastic (DST)
(6.0m)
6.00 Loose to Dense light brown Sandy Silt, low plastic DST:Drained Direct Shear Test
SPT2 9
6.45 (CL)
Loose, 6.0m to 7.5m
SPT3 7.50 18 Medium dense, 7.5m to 9.0m
7.95
8.25
uUDS2 855
SPT4 9.00 37 Dense, 9.0m to 10.5m
9.45
10.50 Medium dense, 10.5m to 15.0m
SPT5 10.95 16
UDS3 11.25 4 20 | 66 | 10 | 28.2|20.2| 8.0 |2.67] 1.79 | 1.56| 145 1,2,3 | 0.60 9°
11.55 (UuT)
SPT6 12.00 18 UUT : Unconsolidated Undrained Triaxial Shear Test
12.45
13.50
SPT7 13.95 26
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SOIL PROFILE

Project : Soil Investigation Work for Proposed Samsung Plant

at Noida, U.P.

BH.No. 23

10.00m

WATER TABLE :

TERMINATION
DEPTH (M)

35.0m

TABLE NO. 5a

Sample type
Depth (m)

N-Value

Grain Size Analysis

Atterberg Limits

SOIL DESCRIPTION

Gravel %
Sand %
Silt %
Clay %

Plastic %
Plasticity

Liquid %
Index %

Specific Gravity

Natural Density
gms/c:m3

Dry Density
gms/cm?®
Moisture
Content %

Triaxial Test

Pressure

Confining
Kg/cm2

Cohesion
Intercept
Kg/cm2
Angle of
Internal
Friction

o 1
sora 122
upss| 172
sors | 102
serig 212
sori 242
soriz 7
30.00

SPT13 3045

(CL)

Medium dense light brown Sandy Silt, low plastic

Medium dense, 10.5m to 15.0m

(15.0m)

52

71

Very dense light grey Fine Sand (SP-SM)

(21.0m)

101

Very dense light brown Sandy Silt, low plastic (CL)

64 | 15

(24.0m)

139

157

Ref.

Very dense light grey Fine Sand (SP-SM)

N.P.
N.P. :

N.P.
Non Plastic

30.8119.7] 111

N.P. | N.P.

2.63

2.68

UUT : Unconsolidated

2.63

191 (1.63|16.9

DST:

1.96 | 1.65| 18.7

Undrai

20 | 1.7 [18.2

1.50

12,3

1.50

0.5,1.0

(DST)
Drained Direct Shear Test

(UUT)

0.5,1.0

(DST)

0.00 35°

1.80 8°

ned Triaxial Shear Test

0.00 36°




_ _ o BH.No. 23 TERMINATION
Project : Soil Investigation Wprk for Proposed Samsung Plant DEPTH (M) TABLE NO. 5b
GLOBAL at Noida, U.P. WATER TABLE : 35.0m
GLOBAL 10.00m
Grain_Size Analysis | Atterberg Limits | ~ | - Triaxial Test
s | - ElE |z |
> ) ° o [ D o < = —
o E @ SOIL DESCRIPTION 8 < - < % %o\o o |SE|g%|es .ng 5 5. |55c
= = < [ S N Q = S |S x| © c o |lpof=zg|lEm E|fo E[]l wc O
I s| 5|z | 2| 2|8 |83|2|82|p2|c5|5835eg et
) o | 2 sl 8|5 |lol S|lalag|la|z25|65/50[8xQ|SESEEE
32.25 Very dense light grey Fine Sand (SP-SM) 2.06 | 1.74( 18.5(0.5,1.0] 0.00 37"
UDS10
32.55 1.50
(DST)
33.00
SPT14 33.45 Ref. DST:Drained Direct Shear Test
35.00 0 | 92| 8 0 | N.P.| N.P. 2.62
SPT15 55 45| Ref (35.0m)

Note: The boreholes have been terminated at 35.0m depth due to Refusal criteria(N>100)



BH.No. 31 TERMINATION
Project : Soil Investigation Work for Proposed Samsung Plant DEPTH (M) TABLE NO. 6
GLOBAL at Noida, U.P. WATER TABLE : 32.0m '
GLOBAL 13.20m
Grain Size Analysis [ Atterberg Limits > | > Triaxial Test
= = o o Q o ™ F’ () o -
o £ 3 SOIL DESCRIPTION 8 < - < % _%o\o o |SE|8® °5"E ggw § B |55 .
E| 8|S sl |8l 32| 5|88 |22|2z2|28|58 6255|253
© = p) = > ) = 0 = @20 0
§ | 812 o | 8|5 |o| 8| |68l |25|565|38|858 2SS SEx
0.00 Loose light brown Sandy Silt, low plastic (CL)
DS1
0.50
(1.5m)
SPT1 1.50 5 Loose light brown Silty Sand (SM)
1.95
0.5,1.0
UDS1 2.25 0 72 | 28 0 | N.P.| N.P. 2.65| 1.64 | 148|108 15 0.00 29°
2.55 N.P. : Non Plastic (DST)
(3.0m)
3.00 Loose to Dense light grey Fine Sand (SP-SM) DST:Drained Direct Shear Test
SPT2 3.45 6
Loose, 3.0m to 6.0m
4.50
SPT3 495 9
5.25
uUDS2 555
SPT4 6.00 o Medium dense, 6.0m to 7.5m
6.45
7.50 Dense, 7.5m to 9.0m
SPT5 795 32
0.5,1.0
UDS3 8.25 0 94 6 0 | N.P.| N.P. 2.63] 1.75 | 156|119 15 0.00 33°
8.55 (DST)
(9.0m)
9.00 Medium dense light brown Sandy Silt, low plastic
SPT6 945 24 (CL)
10.50
SPT7 10.95 22
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SOIL PROFILE

Project : Soil Investigation Work for Proposed Samsung Plant
at Noida, U.P.

BH.No. 31

13.20m

WATER TABLE :

TERMINATION
DEPTH (M)

32.0m

TABLE NO. 6a

Sample type

Depth (m)

N-Value

SOIL DESCRIPTION

Grain Size Analysis

Atterberg Limits

Gravel %
Sand %
Silt %
Clay %

Plastic %
Plasticity

Liquid %
Index %

Specific Gravity

Natural Density
gms/c:m3

Dry Density
gms/cm?®
Moisture
Content %

Triaxial Test

Pressure

Confining
Kg/cm2

Cohesion
Intercept

Kg/cm2

Angle of
Internal
Friction

ubS4

SPT8

SPT9

UDS5

SPT10

UDS6

SPT11

ubS7

SPT12

uDS8

SPT13

UDS9

11.25
11.55

12.00
12.45

13.50
13.95

14.25
14.55

15.00
15.45

17.25
17.55

18.00
18.45

20.25
20.55

21.00
21.45

23.25
23.55

24.00
24.45

26.25
26.55

27

30

a7

55

60

125

Medium dense light brown Sandy Silt, low plastic
(CL)

(15.0m)

Dense to Very dense light grey Fine Sand (SP-SM)

Dense, 15.0m to 18.0m

Very dense, 18.0m to 21.0m

(21.0m)

Very dense light brown Silty Sand (SM)

(24.0m)

Very dense light grey Fine Sand (SP-SM)

67 | 13

29.4118.9] 105

N.P.
N.P.:

N.P.
Non Plastic

N.P. | N.P.

UUT : Unconsolidated

2.68

2.63

2.64

Undrai

1.87 [ 1.61]16.3

194 (165 17.7

DST:

12,3
(UuT)

0.5,1.0
1.50
(DST)

ned Triaxial She

0.85

0.00

ar Test

80

35°

Drained Direct Shear Test




_ _ o BH.No. 31 TERMINATION
Project : Soil Investigation Wprk for Proposed Samsung Plant DEPTH (M) TABLE NO. 6b
GLOBAL at Noida, U.P. WATER TABLE : 32.0m
GLOBAL 13.20m
Grain_Size Analysis | Atterberg Limits | ~ | - Triaxial Test
s | - ElE |z |
= o o o [P N« o — —
o £ 3 SOIL DESCRIPTION 8 < - < % %o\o e |SE|5%E ez .ng é B 5% .
= = < e S N 2 ) =R =Y o S o |lnLo|l=2|lEn EIQ O El wc O
El 5| = sl || &l 3| 8|88 s |28|x8|c5|58¢gs5eg 2es
) o | 2 sl 8|5 |lolS|lalag|la|z25|65/50[SxQ|SES&EE
SPT14 27.00 164 Very dense light grey Fine Sand (SP-SM)
27.45
0.5,1.0
29.25 20 | 1.7 [{18.3] 1.50 | 0.00 36°
UDS10 29.55 (DST)
30.00 10 | 53 | 37 0 [ N.P.| N.P. 2.66 DST:Drained Direct Shear Test
SPT151 39 45| Ref (30.0m) N.P. : Non Plastic
Very dense light brown Sitly Sand (SM)
32.00
SPT16| 35 45| Ref (32.0m)

Note: The boreholes have been terminated at 32.0m depth due to Refusal criteria.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

Fig. 7

DEPTH, m

12

15

18

21

24

27

30

33

36

39
40

3.0m

4.5m T+

o.0m bk

13.25m |-

21.0m Ftr

27.0m [

BH-2 N-Value

BHZ

11

ti: 113

14
Ao
s
18

34

23

T30
-] |38

0 A I

72

36

92
RERIr.
4|90

R

—174

40.00m

1.5m T

N-Value

181

]84

Ay,
30.00m

SUMMARY OF BOREHOLE PROFILE

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

LEGEND

SYMBOL

DESCRIPTION

Silty sand

Sandy silt

Fine sand

Water table

AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.
GEOTECHNICAL CONSULTANTS Fig. 8
N-Value N-Value N-Value N-Value
BH-17 BH-23 BH-31
0 I I I .
|
10 12 1.5m [
3 3.0m g 12 12 - 3.0mf
B2 BBV 10 4.5m I 'f]_ 8 :
6 |15 H11 6.0m F= 9
| 26 |20 18 EL
9 9.0m b4+ 28 122 37 9.0m HFH 24
31 26 16 22
12 23 39 18 27
v | ¥ -
c = 19733 = 35 - 26 o0 30
=15 13:30m b4 4 13.20m om0 13.50m Pt 55 15.0m P 47
T : ~EE .
o -
w 18 .| 56 q71
o -
21 21.0m b 32 21.0m [t 21.0m == 101 21.0m F
24 24.0m P31 54 24.0m 4 < 24.0m P 139 24.0mF
27 |72 1157
30 | Ref. | Ref. 30.0m |-
30.00m 1 B
- : Ref.
33 | Ref. | Ref. 32.00m
2 ~IRef.
36.00m

SUMMARY OF BOREHOLE PROFILE

Ref. means Refusal (N>100)

LEGEND
SYMBOL DESCRIPTION
A4 Fi Silty sand
} Sandy silt
e : Fine sand
= Water table

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




Fig. 9

UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

STANDARD PENETRATION TEST

CORRECTED "N" VALUE

LEGEND

Symbol

BH.No.

BH-2

BH-7

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




Fig. 10

UV GLOBAL GEO SOLUTIONS PVT. LTD.
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UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS Fig. 11
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND | SILT CLAY
% % % %
2/1.50 Sandy silt (CL) 2 21 65 12
O 2/6.00 Fine sand (SP-SM) 0 94 6 0
o 2/11.25 Sandy silt (CL) 6 33 50 11
A 2/18.00 Fine sand (SP-SM) 0 92 8 0

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS Fig. 12
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND SILT CLAY
% % % %
2/23.25 Sandy silt (CL) 2 22 65 11
O 2/30.00 Fine sand (SP-SM) 0 90 10 0
® 2/40.00 Fine sand (SP-SM) 0 92 8 0

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.
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GEOTECHNICAL CONSULTANTS Fig. 13
SAND
GRAVEL
cLaY SILT FINE | MEDIUM [COARSE
100 T 9 pad 1
90
//
80 /
70
- ! f
I
5 I
w 60
= / /
>_
[an]
5 50 ,
Z
Lo
E /
& 40
O
@
o
30 /
20
_4.—”4/
e YT
10 & J
0
0.001 0.01 0.1 1 10
PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND SILT CLAY
% % % %
7/0.00 Sandy silt (CL) 0 16 73 11
O 7/6.00 Fine sand (SP-SM) 0 92 8 0
® 7/11.25 Sandy silt (CL) 6 30 51 13

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

GRAIN SIZE ANALYSIS

AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS Fig. 14
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GR/;VEL S/:/ND S;‘T C';/AY
0 0 0 (1]
7117.25 Fine sand (SP-SM) 2 94 4 0
O 7/24.00 Fine sand (SP-SM) 0 94 6 0
® 7/30.00 Fine sand (SP-SM) 0 92 8 0

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.
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GEOTECHNICAL CONSULTANTS Fig. 15
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND SILT CLAY
% % % %
17/2.25 Sandy silt (CL) 4 18 68 10
O 17/7.50 Fine sand (SP-SM) 8 81 11 0
® 17/11.25 Sandy silt (CL) 2 24 63 11

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.
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GEOTECHNICAL CONSULTANTS Fig. 16
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND SILT CLAY
% % % %
17/18.00 Fine sand (SP-SM) 0 94 6 0
O 17/23.25 Sandy silt (CL) 0 23 66 11
® 17/33.00 Fine sand (SP-SM) 2 89 9 0

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.
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GEOTECHNICAL CONSULTANTS Fig. 17
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND SILT CLAY
% % % %
21/0.00 Sandy silt (CL) 0 18 71 11
o 21/5.25 Silty sand (SM) 0 74 26 0
® 21/12.00 Sandy silt (CL) 5 28 57 10

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.
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GEOTECHNICAL CONSULTANTS Fig. 18
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND SILT CLAY
% % % %
21/17.25 Fine sand (SP-SM) 0 93 7 0
e 21/23.25 Silty sand (SM) 0 80 20 0
® 21/30.00 Fine sand (SP-SM) 0 90 10 0

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.
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GEOTECHNICAL CONSULTANTS Fig. 19
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND SILT CLAY
% % % %
23/5.25 Fine sand (SP-SM) 0 88 12 0
O 23/11.25 Sandy silt (CL) 4 20 66 10
® 23/18.00 Fine sand (SP-SM) 0 93 7 0

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

PERCENT FINER BY WEIGHT

GEOTECHNICAL CONSULTANTS Fig_ 20
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PARTICLE SIZE, mm

GRAVEL| SAND SILT CLAY

SYMBOL BH.NO / DEPTH. DESCRIPTION
% % % %
23/23.25 Sandy silt (CL) 6 15 64 15
O 23/30.00 Fine sand (SP-SM) 3 90 7 0
® 23/35.00 Fine sand (SP-SM) 0 92 8 0

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT
AT NOIDA, U.P.
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GEOTECHNICAL CONSULTANTS Fig. 21
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL [ SAND SILT CLAY
% % % %
31/2.25 Silty sand (SM) 0 72 28 0
O 31/8.25 Fine sand (SP-SM) 0 94 6 0
° 31/14.25 Sandy silt (CL) 3 17 67 13

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.
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GEOTECHNICAL CONSULTANTS Fig. 22
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GR/;VEL S/:/ND S(';T C';/AY
0 0 0 (1]
31/18.00 Fine sand (SP-SM) 0 95 5 0
O 31/24.00 Fine sand (SP-SM) 3 88 9 0
® 31/30.00 Silty sand (SM) 10 53 37 0

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

Fig. 23
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 2
Depth 2.25m
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UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

Fig. 24
DRAINED DIRECT SHEAR TEST
Borehole No: 2 Dry Density || "c" Value |["0" Value
Depth : 8.25m gm/cc kg/cm? DEGREE
1.56 0 33

Type of Test  : Drained Direct Shear
Test
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UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

Fig. 25
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 2
Depth 11.25m
BULK DENSITY || DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
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UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

Fig. 26
DRAINED DIRECT SHEAR TEST
Borehole No: 2 Dry Density || "c" Value |["0" Value
Depth : 20.25m gm/cc kg/cm? DEGREE
1.66 0 35

Type of Test  : Drained Direct Shear
Test
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UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

Fig. 27
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 2
Depth 26.25m
BULK DENSITY || DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
2.03 1.68 20.8 1.45 9
5.0 ! | l ! ! l
I I I I I I
I I I I I I
I I I I I I
o 40 = ——— | T T T T T L
g I I I I I I
k=) I I I I I I
hv4 .
— I I I I I I
on 30
n
Ll
@
|_
n 2.0
@
<
Ll
I
" 1.0
0.0

NORMAL STRESS (kg/lcm?)

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT
AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

Fig. 28
DRAINED DIRECT SHEAR TEST
Borehole No: 2 Dry Density || "c" Value |["0" Value
Depth : 35.25m gm/cc kg/cm? DEGREE
1.74 0 37

Type of Test  : Drained Direct Shear
Test
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UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

Fig. 29
DRAINED DIRECT SHEAR TEST
Borehole No: 7 Dry Density || "c" Value |["0" Value
Depth : 5.25m gm/cc kg/cm? DEGREE
1.55 0 32

Type of Test  : Drained Direct Shear
Test
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UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

Fig. 30
DRAINED DIRECT SHEAR TEST
Borehole No: 7 Dry Density || "c" Value |["0" Value
Depth : 8.25m gm/cc kg/cm? DEGREE
1.57 0 33

Type of Test  : Drained Direct Shear
Test
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UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

Fig. 31
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 7
Depth : 11.25m
BULK DENSITY || DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
1.82 1.61 13.0 0.90 9
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UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

Fig. 32
DRAINED DIRECT SHEAR TEST
Borehole No: 7 Dry Density || "c" Value |["0" Value
Depth : 17.25m gm/cc kg/cm? DEGREE
1.65 0 36

Type of Test  : Drained Direct Shear
Test

2.5

)

2.0

S ( kg/cm?
o1

SHEAR |_§TRESS
o

o
&

0.0

NORMAL STRESS (kglcm?)

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT
AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

Fig. 33
DRAINED DIRECT SHEAR TEST
Borehole No: 7 Dry Density || "c" Value |["0" Value
Depth : 26.25m gm/cc kg/cm? DEGREE
1.70 0 35

Type of Test  : Drained Direct Shear
Test
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GEOTECHNICAL CONSULTANTS

Fig. 34
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 17
Depth 2.25m
BULK DENSITY | DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
1.66 1.50 10.5 0.50 9
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UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

Fig. 35
DRAINED DIRECT SHEAR TEST
Borehole No: 17 Dry Density || "c" Value |["0" Value
Depth : 8.25m gm/cc kg/cm? DEGREE
1.56 0 31

Type of Test  : Drained Direct Shear
Test
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UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

Fig. 36
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 17
Depth : 11.25m
BULK DENSITY || DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
1.80 1.58 13.7 0.90 8
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UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

Fig. 37
DRAINED DIRECT SHEAR TEST
Borehole No: 17 Dry Density || "c" Value |["0" Value
Depth : 20.25m gm/cc kg/cm? DEGREE
1.65 0 36

Type of Test  : Drained Direct Shear
Test
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GEOTECHNICAL CONSULTANTS

Fig. 38
DRAINED DIRECT SHEAR TEST
Borehole No: 17 Dry Density || "c" Value |["0" Value
Depth : 26.25m gm/cc kg/cm? DEGREE
1.69 0 35

Type of Test  : Drained Direct Shear
Test
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GEOTECHNICAL CONSULTANTS

Fig. 39
DRAINED DIRECT SHEAR TEST
Borehole No: 17 Dry Density || "c" Value |["0" Value
Depth : 35.25m gm/cc kg/cm? DEGREE
1.73 0 37

Type of Test  : Drained Direct Shear
Test
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GEOTECHNICAL CONSULTANTS

Fig. 40
DRAINED DIRECT SHEAR TEST
Borehole No: 21 Dry Density || "c" Value |["0" Value
Depth : 2.25m gm/cc kg/cm? DEGREE
1.52 0 30

Type of Test  : Drained Direct Shear
Test
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Fig. 41
DRAINED DIRECT SHEAR TEST
Borehole No: 21 Dry Density || "c" Value |["0" Value
Depth : 8.25m gm/cc kg/cm? DEGREE
1.55 0 32

Type of Test  : Drained Direct Shear
Test
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GEOTECHNICAL CONSULTANTS

Fig. 42
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 21
Depth 14.25m
BULK DENSITY || DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
1.88 1.60 17.2 1.10 10
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GEOTECHNICAL CONSULTANTS

Fig. 43
DRAINED DIRECT SHEAR TEST
Borehole No: 21 Dry Density || "c" Value |["0" Value
Depth : 20.25m gm/cc kg/cm? DEGREE
1.65 0 34

Type of Test  : Drained Direct Shear
Test

2.5

)

2.0

S ( kg/cm?
o1

SHEAR |_§TRESS
o

o
&

0.0

NORMAL STRESS (kglcm?)

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT
AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

Fig. 44
DRAINED DIRECT SHEAR TEST
Borehole No: 21 Dry Density || "c" Value |["0" Value
Depth : 29.25m gm/cc kg/cm? DEGREE
1.70 0 36

Type of Test  : Drained Direct Shear
Test
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Fig. 45
DRAINED DIRECT SHEAR TEST
Borehole No: 23 Dry Density || "c" Value |["0" Value
Depth : 5.25m gm/cc kg/cm? DEGREE
1.50 0 29

Type of Test  : Drained Direct Shear
Test
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 23
Depth 11.25m
BULK DENSITY | DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
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Fig. 47
DRAINED DIRECT SHEAR TEST
Borehole No: 23 Dry Density || "c" Value |["0" Value
Depth : 17.25m gm/cc kg/cm? DEGREE
1.63 0 35

Type of Test  : Drained Direct Shear
Test
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Fig. 48
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 23
Depth : 23.25m
BULK DENSITY || DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
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Fig. 49
DRAINED DIRECT SHEAR TEST
Borehole No: 23 Dry Density || "c" Value |["0" Value
Depth : 29.25m gm/cc kg/cm? DEGREE
1.71 0 36

Type of Test  : Drained Direct Shear
Test
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Fig. 50
DRAINED DIRECT SHEAR TEST
Borehole No: 23 Dry Density || "c" Value |["0" Value
Depth : 32.25m gm/cc kg/cm? DEGREE
1.74 0 37

Type of Test  : Drained Direct Shear
Test
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Fig. 51
DRAINED DIRECT SHEAR TEST
Borehole No: 31 Dry Density || "c" Value |["0" Value
Depth : 2.25m gm/cc kg/cm? DEGREE
1.48 0 29

Type of Test  : Drained Direct Shear
Test
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Fig. 52
DRAINED DIRECT SHEAR TEST
Borehole No: 31 Dry Density || "c" Value |["0" Value
Depth : 8.25m gm/cc kg/cm? DEGREE
1.56 0 33

Type of Test  : Drained Direct Shear
Test
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Fig. 53
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 31
Depth 14.25m
BULK DENSITY | DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
1.87 1.61 16.3 0.85 8
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Fig. 54
DRAINED DIRECT SHEAR TEST
Borehole No: 31 Dry Density || "c" Value |["0" Value
Depth : 20.25m gm/cc kg/cm? DEGREE
1.65 0 35

Type of Test  : Drained Direct Shear
Test
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Fig. 55
DRAINED DIRECT SHEAR TEST
Borehole No: 31 Dry Density || "c" Value |["0" Value
Depth : 29.25m gm/cc kg/cm? DEGREE
1.70 0 36

Type of Test  : Drained Direct Shear
Test
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Project: Soil Investigation Work for Proposed Samsung Plant at Noida, U.P.

BEARING CAPACITY ANALYSIS FOR SHALLOW FOUNDATIONS AS PER IS 6403-1981

The bearing capacity equation is as follows :

Qnet safe = (L/FS){cNccd+q(Ng-1)qdq+0.5ByN, &, d,Ru}

where:
Onetsafe = Safe net bearing capacity c= cohesion intercept
g = overburden pressure B = Foundation width
vy = Bulk density of soil below founding level
Rw = Water table correction factor FS = Factor of safety
N¢, Ng, N, = bearing capacity factors, which are a function of ¢
dc,dg, d, = Depth factors
e, &g, &, = Shape factors
Soil parazmeters Bulk Density Profile
c= 500 T/m o = 8.0  degrees GENERAL SHEAR FAILURE
c'= 333 T/m? o= 5.4 degrees LOCAL SHEAR FAILURE Depth, m Y
General Shear Failure : NC = 7.53 Nq = 2.06 Ny = 0.86 From To T/m3
Local Shear Failure Ne = 6.60 Ng = 1.62 N, = 0.49 0.0 5.0 | 1.60
5.0 10.0 | 1.75
Factor of safety = 25 as per IS 1904-1986 10.0 | 25.0 | 1.90
Design Water Table depth = 10.0 m
Ry factor: Constant value(V) for worst condition or calculate(C) based RW = 0.60

on WT Depth ? :

Depth factor to be considered ?
For computation of Depth Factor, depth below GL to be ignored to account for loose soils,poorly compacted backfill
above foundation, scour etc. =

\%
Y

AVERAGE OF LOCAL &
GENERAL SHEAR

1.0

FAILURE CRITERIA : FAILURE
Foundation c 2
Dimensions FOUN- = Shape Factors Depth factors (GSF) | Depth factors (LSF) | Qnet safe, 1/M Safe Net Bearing
%ﬁﬂg&' '% Rw , , Capacity T/m?
B, m L,m 2 Ce Eq &, dc dq d, dc d, GSF | LSF
3.0 3.0 Square 2.0 0.60 |1.30|1.20| 0.80 | 1.08 | 1.00 | 1.00 | 1.07 | 1.00 | 1.00 | 23.1 | 135 18.3
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Fig. 57

SETTLEMENT ANALYSIS FOR SHALLOW FOUNDATIONS AS PER IS: 8009 (Part-1)-1976, Clause 9.1.4

XS : 8009 (FPaxt I) - 197¢
T |
e
: .l p—
Design Water Table Depth : 10.0m
R\, factor : Calculate (C) based on water table depth or
Fixed Value(V) for worst condition : Vv Rw factor for design : 0.6
Fox's Depth Factor to be considered ? Y
Depth to be ignored in Depth Factor Computation for loose
soils, poorly compacted backfill, scour, etc. 10 m
Tolerable Total Settlement : 50 mm
Settlement
c = c S . - Net
Se | SE | s¢ c & | @ lkglem® ©° | 2% | Allowable
Sg | 85| 8¢ sh 235 | (asread off R o5 |55 Bearin
%g 5 2| sg e 8z from graph), Yleg 'E’E Pressur%
Q x ,
2 53 ge z mm gu i T/m?
3.0 3.0 20 Square 12.0 26.5 0.60 | 091 1.0 124

Lower of the two values of the above (Shear Criteria & Settlement Criteria) has been considered for

the design. i.e. 12.4 T/m?.
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1.0 INTRODUCTION

1.1 PROJECT DESCRIPTION

This soil investigation work, whose results are being
presented herewith, has been carried out for the Proposed
Samsung Plant at Noida, U.P. The Proposed structure may
consist of with/without single basement.

A report containing the recommendations based on
BH-2,7,17,21,23 & 31 has already been presented wide
report no. 16083 on dated 22.12.2016. This report
(Report No. 16083-A) presents the recommendations for 10
nos. of boreholes (BH-3, BH-4, BH-5, BH-8, BH-9, BH-10,
BH-14, BH-16, BH-28 & BH-33). BH-28 was drilled from 1.5m
depth below NGL.

1.2 PURPOSE OF INVESTIGATION

The purpose of this study are to investigate the stratigraphy
at the site and to develop geotechnical recommendations for
foundation design and construction. To achieve these
purposes, the following study was conducted at the site.

(@  Drilling 10 boreholes (BH-3 to 40.0m, BH-4 to 45.0m,
BH-5 to 45.0m, BH-8 to 42.0m, BH-9 to 42.0m, BH-10 to
40.0m, BH-14 to 42.0m, BH-16 to 45.0m, BH-28 to
45.0m & BH-33 to 45.0m) depth or Refusal whichever
met earlier, through Soil and to collect disturbed and
undisturbed soil samples.

(b) Laboratory testing for selected soil samples to
determine different properties of the soils; and

(c) Analyzing all field and laboratory data in order to
develop engineering recommendations for foundation
design and construction.

(d) Preparation and submission of technical report.
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2.0

2.1

FIELD INVESTIGATIONS CONDUCTED

Locations of Boreholes have been marked at the site
as per the approved drawing provided by the client to us.
These locations have been marked as BH-3, BH-4,
BH-5, BH-8, BH-9, BH-10, BH-14, BH-16, BH-28 & BH-33 in
this report.

BOREHOLES PROCEDURE

The boreholes were progressed to the specified depth of
40.0m-45.0m. The work was done in accordance with
1S:1892-1979.

Standard Penetration Tests (SPT) were conducted in the
borehole at 1.5-3.0m interval by connecting a split spoon
sampler to ‘A’ rods and driving it by 45 cm using a 63.5 kg
hammer falling freely from a height of 75 cm. The tests were
done in accordance with 1S:2131-1981.

The number of blows for each 15 cm of penetration was
recorded. The blows required to penetrate the initial 15 cm of
the split spoon for seating the sampler is ignored due to the
possible presence of loose materials or cuttings from the
drilling operation. The cumulative number of blows required to
penetrate the balance 30 cm of the 45 cm sampling interval is
termed the SPT value or the ‘N’ value.

Disturbed samples were collected from the split spoon after
conducting SPT. The samples were preserved in transparent
polythene bags. Undisturbed samples were collected by
attaching a 100 mm diameter thin walled ‘Shelby’ tubes and
driving the sampler lightly using a 63.5 kg hammer in
accordance with 1S:2132 .

Page No. 01
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2.2 GROUND WATER

Groundwater level in the boreholes was recorded after 24
hours after drilling was completed. It is mentioned in the
borehole logs attached with the report.

3.0 LABORATORY TESTS

The following table presents the various tests conducted on
Soil samples in the laboratory:

Laboratory Test IS : Code Referred
Natural moisture content IS : 2720 (Part-2)-1973
Grain size analysis IS : 2720 (Part-4)-1985
Liguid & Plastic limit IS : 2720 (Part-5)-1985
Unconsolidated Undrained Triaxial shear test | 1S : 2720 (Part-11)-1993
Consolidated Drained Direct Shear Test IS : 2720 (Part-13)-1986
Unconfined Compression Test IS : 2720 (Part-10)-1991
Specific Gravity Test IS : 2720 (Part-3)-1980

All test Results are being presented at Table no 1 to 10 of soil profiles &
Fig. No. 11 to 97 attached in the report.

4.0 SITE CONDITIONS

4.1 SITE STRATIGRAPHY

The soils met at the site are light brown Sandy silt/Silty sand &
Fine sand in alternate layers from ground surface to the final
explored depth of 40.0m-45.0m.

The SPT values at site range from 7 to 19 to about 5.0m depth
& from 13 to 27 to about 10.5m. Below this, SPT values range
from 25 to 43 to about 15.0m depth & from 40 to
Refusal(N>100) with some lower values to the final explored
depth of 45.0m.
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4.2

5.0

6.0

(@)

GROUND WATER TABLE

Groundwater was encountered to about 12.80-13.40m depth
below ground surface during our field investigation
(December, 2016). Fluctuations may occur in measured water
table due to variation in rainfall and surface evaporation rates.

LIQUEFACTION ANALYSIS

As per IS 1893-2002, liquefaction is likely in Sand strata below
water table for SPT values less than 15. At this site,
groundwater was encountered at about 12.80-13.40m depth
below ground surface. The soils classify primarily as Sandy
Silt (CL) /Fine Sand(SP-SM) below foundation level.

The SPT values at site range from 7 to 19 to about 5.0m depth
& from 13 to 27 to about 10.5m. Below this, SPT values range
from 25 to 43 to about 15.0m depth & from 40 to
Refusal(N>100) with some lower values to the final explored
depth of 45.0m.

On review of all soil parameters like, SPT values, Soil
gradation, Depth to water table etc., we are of the opinion that
the liquefaction is not likely to take place at this site.

FOUNDATION TYPE & DEPTH

Reviewing the site stratigraphy, SPT ‘N’ values & laboratory
test results, we recommend the following foundation schemes
at the site to support the structural loads.

For lightly loaded structures, we recommend that Isolated
open spread foundation at or below 2.0m depth below the
existing ground surface may be provided at the site to support
the structural loads. Recommendations for Isolated
foundations are provided in section 8.1 of this report.

Page No. 04
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(a) Raft foundations at or below 3.5m depth below the existing

(€)

7.0
7.1

ground surface. Recommendations for the same are provided
in section 8.2 of this report.

Bored Cast-in-situ piles may also be provided at the site to
support the structural loads. 600mm, 750mm or 1000mm
Diameter Piles may be used. Recommendations for Pile
foundations are provided in section 8.3 of this report.

CONCEPT OF ANALYSIS
OPEN/RAFT FOUNDATIONS

Bearing capacity analysis for Open spread foundations/Raft
foundation have been done in general accordance with
1S:6403-1981.For the soil conditions encountered at this site,
average of local and general shear failure conditions has been
used for analysis.

Settlement analysis has been performed based on the SPT
values as per chart given in 1S:8009 Part-1-1976. As per IS
1904-1986, the tolerable total settlement is taken as 50 mm for
Isolated Open Spread foundation and 75mm for Raft
foundation.

Appropriate values have been substituted into the bearing
capacity equation given in 1S-6403 to compute the safe net
bearing capacity. The values have been checked to determine
the settlement of the foundation under the safe bearing
pressure. The allowable bearing pressure has been taken as
the lower of the two values computed from the bearing
capacity shear failure criterion as well as that computed from
the tolerable settlement criterion. The same has been
recommended for the design.
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PILE FOUNDATIONS

The axial compressive capacity for bored piles has been
computed based on static analysis using c-¢ values as
interpreted from the site stratigraphy and laboratory test
results.

The ultimate pile compressive capacity has been computed
using the following equation as given in IS 2911 Part-I
Section 2.

Quit = |:i fsAsLij| + QuAp
i=1

= { (aci+ pik tan &)AsLi}+[cch+quq+ 0.5DrNr A,
i=1

where :

Qut = Ultimate pile capacity

fs = Unit skin friction

o = Adhesion factor

Ci = Cohesion intercept in ith layer

P = Overburden pressure at centre of ith layer

k = Coefficient of lateral earth pressure,

O = Angle of friction between soil and pile (taken as equal
to ¢;) for the ith layer

As = Surface area of pile per m length

Li = Length of pile section in ith layer

Cp = Cohesion intercept in bearing strata

du = Unit end bearing

Jp = Overburden pressure in bearing strata

Nc,Ng. N, = Bearing capacity factors, which are a function of ¢ in
the bearing strata

A, = Pile cross sectional area

The overburden pressure is assumed to become constant
below depth of 15-20 times of pile diameter depending upon
the diameter of the piles.
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8.0
8.1

8.2

RECOMMENDATIONS

OPEN FOUNDATION

The following table presents our recommended values of Net

allowable bearing pressure for

Isolated Open Spread

foundations bearing at or below 2.0m depth below the existing
ground surface for 2-5 m wide foundations.

Foundation Depth
below existing
ground level, m

Recommended Net Allowable
Bearing Pressure, T/m?

2.0 12.4
3.0 15.0
3.5 16.6
4.5 19.5

The above values include a safety factor of 2.5. Total
settlement of foundation designed for the above net bearing
pressure is expected to be about 50 mm. Net bearing
pressure for foundations at intermediate depths may be
interpolated linearly between the values given above.

RAFT FOUNDATIONS

The following table presents our recommended values of Net
and Gross allowable bearing pressures and Modulus of sub
grade reaction for Raft foundations (>6 m) bearing at or below
3.5m depth below the existing ground surface for 75 mm

settlement.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL REPORT

Note:

8.3

Project: Soil Investigation Work for Proposed | Page No.08
Samsung Plant at Noida, U.P.
Foundation | Recommended Net Recommended Modulus of
Depth Allowable Bearing Gross Allowable Sub grade
below EGL, Pressure, T/m? Bearing Pressure, | reaction(*),
m T/m? Kg/cms3

3.5 16.8 22.4 1.1

4.0 18.4 24.8 1.1

4.5 20.1 27.3 1.2

For intermediate foundation depths, allowable bearing

pressure values & Modulus of sub grade reaction values may
be linearly interpolated. These values include a Safety Factor
of 2.5.

As no Plate Load tests have been conducted at the site, the
Modulus of Sub-grade reaction (*) values for Raft foundation
given in above table are based purely on empirical formula. A
suitable safety factor has been used for evaluation the same.
It is recommended that these values of Modulus of Sub-grade
reaction should be reconfirmed by Plate Load Tests.

PILE FOUNDATIONS

Bored cast-in-situ piles are a feasible foundation scheme to
support structural loads. The following table presents the
various parameters used for calculating pile capacities.

Depth, m c o
. g . , , v,
Fr;O o Soil Classification T/m2 | degree | T/m3
0.0 | 3.0 Sandy Silt 5.0 7 1.66
3.0 | 9.0 Silty Sand/Fine Sand 0.0 29 1.75
9.0 | 15.0 Sandy Silt 9.0 8 1.85
15.0 | 21.0 Fine Sand 0.0 31 1.92
21.0 | 27.0 Sandy Silt 13.0 7 2.00
27.0 | 33.0 Fine Sand 0.0 31 2.02
33.0 | 40.0 Fine Sand 0.0 32 2.02
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where :

C = Cohesion intercept

¢ = Angle of internal friction between soil and pile

Y =  Total unit weight

The following table presents our recommended Compressive
pile capacities for 600 mm,750mm and 1000 mm diameter
Bored Cast-in-situ piles with a cut off level of 2.0-2.5m depth
below EGL. For pile capacity design, water table has been
considered to rise upto 5.0m depth below existing ground
surface for worst condition.

Pile . . Recommended
. Pile Tip Length ) )
Diameter , Compressive Pile
Below COL, m -
mm capacities , Tonnes
20.0 122
24.0 148
28.0 193
600
30.0 209
32.0 231
35.0 255
20.0 163
24.0 196
28.0 266
750
30.0 287
32.0 319
35.0 352
20.0 247
24.0 294
28.0 429
1000
30.0 463
32.0 522
35.0 575
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9.0

10.0

The above values are based on as per 1S:2911, Part-1,
Section-Il and include a safety factor of 2.5. Safe capacities
of piles of intermediate length may be interpolated linearly
between the values given above. Piles should be load tests
to verify capacities as per 1S:2911,Part-IV.

BASEMENT DESIGN

The basement should be designed to resist lateral earth
pressure. For design purpose, we recommend the following
values of co-efficient of earth pressures for the active, passive
and at rest condition.

Depth, m
From To
35 45 0.35 2.85 0.52

where:

Co-efficient of active earth pressure
Co-efficient of passive earth pressure
Co-efficient of earth pressure at rest

=~
-]
1

A suitable safety factor should be applied on the passive earth
pressures in the design of the wall.

EXCAVATION

Temporary open cut excavation through soil to about
3.5m-4.5m depth for foundation construction may be done
using side slopes of 1.0 vertical on 0.5-0.6 horizontal.
A 1.2-1.5m wide Berm also may provided at every 3.0m
interval at the site. The excavation slopes should be monitored
by the engineer to ensure stability. In case excessive
sloughing or caving occurs, the slopes may be flattened
further to ensure stability. In case, sufficient space is not
available, sheet piles or contiguous piles may be provided at
the site.
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11.0 CLOSURE

We are thankful to client to provide the opportunity to perform
this investigation by us. We have pleasure in submitting this
report. Please contact us when we can be of further service to

you.
For UV GLOBAL GEO SOLUTIONS PVT. LTD.

(PUSHPENDRA KUMAR)
DIRECTOR




BH.No. 3 TERMINATION
Project : Soil Investigation Work for Proposed Samsung Plant DEPTH (M) TABLE NO. 1
GLOBAL at Noida, U.P. WATER TABLE : 40.0m '
GLOBAL 12.80m
Grain Size Analysis [ Atterberg Limits > | > Triaxial Test
S ElE |z |
+ = o o < (A ‘D ™ e —
o £ 3 SOIL DESCRIPTION 8 < - < i %g o |SE|8® °5"E ggw § B |55 .
E | 8| ¢S 1223|253 |58|8|22|22|8E(c85(85 8 258
1 E = = Z‘ el L = 9 = 9 o
G | 3|z 6 |&|G|c|S|clak|l3|25|55(38|058 8eFger
DS1 0.00 Loose to Medium dense light brown Silty Sand
0.50 (SM)
Loose, 0.0m to 0.5m
1.50 Medium dense, 0.5m to 3.0m 0 67 | 33 0 | N.P.|NP 2.65
SPT1 1.95 14 N.P. : Non Plastic
2.25
UDS1 255
(3.0m)
SPT?2 3.00 18 Medium dense light grey Fine Sand (SP-SM)
3.45
4.50
SPT3 495 19
0.5,1.0
5.25 1.70 | 154|104 15 0.00 31°
UDBS2| 555 (DST)
SPT4 6.00 23 0 93 7 0 | N.P.| N.P. 2.63| DST:Drained Direct Shear Test
6.45
(7.5m)
SPT5 7.50 o5 Medium dense light brown Silty Sand (SM)
7.95
0.5,1.0
8.25 1.78 1159|117 15 0.00 33°
UDS3| 555 (DST)
(9.0m)
9.00 Very dense light brown Sandy Silt, low plastic
SPT6 945 56 (L)
10.50
SPT7 1095 64
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Project : Soil Investigation Work for Proposed Samsung Plant

at Noida, U.P.

BH.No. 3

WATER TABLE :

12.80m

TERMINATION
DEPTH (M)

40.0m

TABLE NO. 1a

Sample type
Depth (m)

N-Value

Grain Size Analysis

Atterberg Limits

SOIL DESCRIPTION

Natural Density
gms/c:m3

Dry Density
gms/cm?®
Moisture
Content %

Triaxial Test

Pressure

Confining
Kg/cm2

Cohesion
Intercept
Kg/cm2
Angle of
Internal
Friction

o[ 12
sora | 122
sors| 125
upss| 147
seri 190
uoso| 172
o
soriz 21
soris 242
26.25

UDS9| 5655

22

36

Medium dense to Dense light brown Sandy Silt,
low plastic (CL)
Medium dense, 11.0m to 13.5m

Dense, 13.5m to 15.0m

no|Gravel %
olSand %
A|silt %
J[Clay %

(15.0m)

38

41

57

67

Dense to Very dense light grey Fine Sand (SP-SM)

Dense, 15.0m to 21.0m

Very dense, 21.0m to 27.0m

®|Liquid %

N.P.

N.P. :

N.P.

©O|Plastic %

[

N.P.
Non

N.P.

«o|Plasticity
WlIndex %
o| Specific Gravity

N

2.62
Plastic

2.63

UUT : Unconsolidated

190 | 1.63|16.5

Undrai

198 [ 1.68|17.9

DST:

12,3

15

(UUT)

0.5,1.0

(DST)

1.10 8°

ned Triaxial Shear Test

0.00 35¢

Drained Direct Shear Test
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Project : Soil Investigation Work for Proposed Samsung Plant

at Noida, U.P.

BH.No. 3

WATER TABLE :

12.80m

TERMINATION
DEPTH (M)

40.0m

TABLE NO. 1b

Sample type
Depth (m)

N-Value

Grain Size Analysis

Atterberg Limits

SOIL DESCRIPTION

Gravel %
Sand %
Silt %
Clay %

Liquid %

Plastic %

Specific Gravity

Plasticity
Index %

Natural Density
gms/cm?®

Dry Density
gms/cm?®
Moisture
Content %
Confining

Triaxial Test

Pressure
Kg/cm2

Cohesion
Intercept
Kg/cm2
Angle of
Internal
Friction

=i
uDs10( 50 22
i
ups11f 522
-
upsi2| 3222
s 22
UDS12 gg:gg
40.00

SPT18 40 45

N
0]

Dense light grey Fine Sand (SP-SM)

(30.0m)

55

Very dense light brown Sandy Silt, low plastic (CL)

59 | 10

(33.0m)

81

102

60

Very dense light grey Fine Sand (SP-SM)

(40.0m)

28.0

N.P.

N.P. : Non Plastic

20.0

N.P.

8.0 | 2.66

2.63

207 | 171|211

UUT : Unconsolidated Undrai

2.11 | 1.75| 20.6

DST:Drained Direct Shear Test

12,3

(UUT)

0.5,1.0

15

(DST)

1.60 10°

ned Triaxial Shear Test

0.00 37°




BH.No. 4 TERMINATION
Project : Soil Investigation Work for Proposed Samsung Plant DEPTH (M) TABLE NO. 2
GLOBAL at Noida, U.P. WATER TABLE : 45.0m '
GLOBAL 12.90m
Grain Size Analysis [ Atterberg Limits > | > Triaxial Test
2 | - Sl |z | «
o £ o SOIL DESCRIPTION 8 < 3 < L ze 2 %ms %"’E °5"E _g’gw 5 :_’_N 5w o
S - Slels|xl2| 255 |55|cs|28|E25[8e5/ees
> @ c o = > 5 c g 3cs o 2 @200
§ | 812 o | 8|5 |o| 8| |68l |25|565|38|858 2SS SEx
DS1 0.00 Loose light brown Sandy Silt, low plastic (CL) 1 19 | 69 | 11 | 28.4(19.6| 8.8 | 2.67
0.50
(1.5m)
1.50 Loose to medium dense light brown
SPTL 795 | 2 |sity sand (SM)
Loose, 1.50m to 2.0m 0.5,1.0
UDS1 2.25 Medium dense, 2.0m to 3.0m 1.65|150(10.2( 15 0.00 29°
2.55 (DST)
(3.0m) DST:Drained Direct Shear Test
3.00 Medium dense light brown Sandy Silt, low plastic
SPT2| Jc | 11 L)
(4.5m)
4.50 Loose to Medium dense light grey Fine Sand
SPT3 | 495 | 1° |(sp-sm)
UDS?2 5.25 Medium dense, 4.5m to 7.5m
5.55
6.00
SPT4 6.45 20
7.50 Loose, 7.5m to 8.0m 0 93 7 0 [ N.P.| N.P. 2.63
SPT5 7.95 8 N.P. : Non Plastic
Medium dense, 8.0m to 9.0m 0.5,1.0
8.25 1.751156]119| 15 0.00 32°
UDS3| 555 (DST)
(9.0m)
9.00 Medium dense light brown Sandy Silt, low plastic
SPT6 945 23 (CL)
10.50
SPT7 1095 17
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Project : Soil Investigation Work for Proposed Samsung Plant

at Noida, U.P.

BH.No. 4

WATER TABLE :

12.90m

TERMINATION
DEPTH (M)

45.0m

TABLE NO. 2a

Sample type
Depth (m)

N-Value

Grain Size Analysis

Atterberg Limits

SOIL DESCRIPTION

Gravel %
Sand %
Silt %
Clay %

Liquid %

Plastic %

Specific Gravity

Plasticity
Index %

Natural Density
gms/c:m3

Dry Density
gms/cm?®
Moisture
Content %

Triaxial Test

Pressure

Confining
Kg/cm2

Cohesion
Intercept
Kg/cm2
Angle of
Internal
Friction

o[ 12
sora | 122
sors| 125
upss| 147
seri 190
uoso| 172
sors 100
soriz 21
soris 242
26.25

UDS9| 5655

(CL)

28

28

Medium dense light brown Sandy Silt, low plastic

66 | 15

(15.0m)

50

62

76

71

Very dense light grey Fine Sand (SP-SM)

(27.0m)

30.9

N.P.

N.P.:

18.9

N.P.
Non

12.0 ( 2.69

2.62
Plastic

UUT : Unconsolidated

1.89 (161171

Undrai

199 (169 17.6

DST:

12,3

15

(UUT)

0.5,1.0

(DST)

1.20 7°

ned Triaxial Shear Test

0.00 36°

Drained Direct Shear Test




BH.No. 4 TERMINATION

Project : Soil Investigation Work for Proposed Samsung Plant DEPTH (M) TABLE NO. 2b
GLOBAL at Noida, U.P. WATER TABLE : 45.0m '

12.90m

@
=
o
w
>
=

Grain Size Analysis | Atterberg Limits Triaxial Test

SOIL DESCRIPTION

Sample type
Depth (m)
N-Value
Gravel %
Sand %

Silt %

Clay %
Liquid %
Plastic %
Plasticity
Index %
Specific Gravity
Natural Density
gms/cm?®
Dry Density
gms/cm?®
Moisture
Content %
Confining
Pressure
Kg/cm2
Cohesion
Intercept
Kg/cm2
Angle of
Internal
Friction

27.00 Very dense light brown Sandy Silt, low plastic

SPT141 57 45 L)

(o2}
oo

29.25 3 23 | 63 | 11 | 28.6(19.5( 89 [(2.67| 2.02 |1.70|18.9| 1,2,3 | 1.75 9°
29.55 (UuT)
(30.0m) UUT : Unconsolidated Undrained Triaxial Shear Test

UDS10

SPT15 2822 87 Very dense light grey Fine Sand (SP-SM)

32.25
UDS11 32 55

33.00
SPT16| S0 00| 94
0.5,1.0
35.25 209 | 1.74]10.9| 150 | 0.00 | 37°
UDS12 35 55 (DST)

36.00 2 92 6 0 [ N.P.|{ N.P. 2.63 DST:Drained Direct Shear Test
SPT17) 36 45| 108 N.P. : Non Plastic

38.25
UDS12 38,55
(39.0m)
39.00 82 Very dense light brown Sandy Silt, low plastic

39.45 (CL)

SPT18

41.25
UDS13 4155
(42.0m)
42.00 Very dense light grey Fine Sand (SP-SM) 0 92 8 0 [ N.P.| N.P. 2.64

SPT19 42 .45 Ref.




_ _ o BH.No. 4 TERMINATION
Project : Soil Investigation Wprk for Proposed Samsung Plant DEPTH (M) TABLE NO. 2¢
GLOBAL at Noida, U.P. WATER TABLE : 45.0m
GLOBAL 12.90m
Grain_Size Analysis | Atterberg Limits | ~ | - Triaxial Test
g8 | _ § 2 1y \e
> ) ° o [ D o < = —
Q 3 2 SOIL DESCRIPTION S S © X i %o\o e |z E|SE gg _E’gN § 8. |53c
= = < e N 2 ) =R =Y o S o |lQnLo|l=2|lEan EIQ O El wc O
£ s | = sl 2| 2|5 2|2 |238|c|22|>2|385|E8¢8scg o83
% o | 2 |8 |la|lo| 3|lalzs8|la|25|85/58|5a2SEQ&ER
44.25 Very dense light grey Fine Sand (SP-SM) 2.13 | 1.77(20.4(0.5,1.0] 0.00 38°
UDS14
4455 1.50
(DST)
45.00 DST:Drained Direct Shear Test
SPT20 45.45 Ref. (45.0m) | | | |




BH.No. 5 TERMINATION
Project : Soil Investigation Work for Proposed Samsung Plant DEPTH (M) TABLE NO. 3
GLOBAL at Noida, U.P. WATER TABLE : 45.0m '
GLOBAL 13.00m
Grain_Size Analysis | Atterberg Limits [ > | - Triaxial Test
+ = o o < (A ‘D ™ e —
o £ 3 SOIL DESCRIPTION 8 < - < i §£ o |SE|8® °5"E ggw § B |55 .
e | 5| T Sl 22| 35|55l s|2a(2c|82lcd5lee5lecs
© = p) = > S = 0 = @20 0
§ | 812 o | 8|5 |o| 8| |68l |25|565|38|858 2SS SEx
DS1 0.00 Loose light brown Sandy Silt, low plastic (CL) 1 18 | 70 | 11 | 28.3|19.5| 8.8 | 2.67
0.50
(1.5m)
SPT1 1.50 , Loose light brown Silty Sand (SM)
1.95
2.25
uUDS1 555
3.00
SPT2 3.45 7
(4.5m)
SPT3 jgg 9 Loose to Dense light grey Fine Sand (SP-SM)
Loose, 4.5m to 5.0m 0.5,1.0
UDS? 5.25 172 | 155|107 15 0.00 30°
5.55 Medium dense, 5.0m to 7.5m (DST)
6.00
SPT4 6.45 22 DST:Drained Direct Shear Test
7.50 Dense, 7.5m to 9.0m
SPT5 795 31
8.25 0 94 6 0 | N.P.| N.P. 2.64
UDsSs3 8.55 N.P. : Non Plastic
(9.0m)
9.00 Medium dense light brown Sandy Silt, low plastic
SPT6 945 24 (CL)
10.50
SPT7 10.95 21
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Project : Soil Investigation Work for Proposed Samsung Plant
at Noida, U.P.

BH.No. 5

WATER TABLE :

13.00m

TERMINATION
DEPTH (M)

45.0m

TABLE NO. 3a

Sample type
Depth (m)

SOIL DESCRIPTION

N-Value

Grain Size Analysis

Atterberg Limits

Gravel %
Sand %
Silt %
Clay %

Liquid %

Plastic %

Specific Gravity

Plasticity
Index %

Jem?®

Triaxial Test

Pressure

Confining
Kg/cm2

Cohesion
Intercept

Kg/cm2

Angle of
Friction

o[ 12
sors 122
sors| 125
upss| 147
seri 190
uoso| 172
sors 102
soriz 21
soris 42
26.25

UDS9| 5655

(CL)

27

30

Medium dense light brown Sandy Silt, low plastic

(15.0m)

Dense to Very dense light grey Fine Sand
(SP-SM)
Dense, 15.0m to 18.0m

a7

Very dense, 18.0m to 27.0m

55

60

125

(27.0m)

20.1

N.P.

N.P.:

19.8

N.P.
Non

9.3 | 2.68

2.63
Plastic

UUT : Unconsolidated

~[Natural Density
/cm?®

olgms
~|Dry Density

(o))

oo(gms
5 Moisture
ool Content %

8

Undrai

192 (1.63|17.8

DST:

201 ]1.70(18.1

12,3
(UuT)

0.5,1.0
15
(DST)

0.5,1.0
15

(DST)

o
0
o

ned Triaxial She

0.00

0.00

Rlinternal

ar Test

34°

Drained Direct Shear Test

37°
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at Noida, U.P.

BH.No. 5 TERMINATION
DEPTH (M)

WATER TABLE : 45.0m

13.00m

TABLE NO. 3b

Sample type
Depth (m)

N-Value

Grain Size Analysis

Atterberg Limits

SOIL DESCRIPTION

Gravel %
Sand %
Silt %
Clay %

Liquid %

Plastic %

Plasticity
Specific Gravity
Natural Density
gms/cm?®

Dry Density
gms/cm?®
Content %
Confining

Index %
Moisture

Triaxial Test

Pressure
Kg/cm2
Cohesion
Intercept
Kg/cm2
Angle of
Internal
Friction

=i
uDs10( 50 22
|
ups11f 5222
-
upsi2| 3222
i 22
UDS12 gg:gg
e
ubs13| § 22
42.00

SPT19 42 .45

Very dense light brown Sandy Silt, low plastic (CL)

(30.0m)

117

Ref.

Ref.

Very dense light grey Fine Sand (SP-SM)

(39.0m)

Ref. L)

Ref.

Very dense light brown Sandy Silt, low plastic

27.9

N.P.

N.P.:

28.4

19.9

N.P.
Non

19.8

8.0 12.66| 2.09 | 1.73 | 20.6

UUT : Unconsolidated Undrai

2.63
Plastic

22 | 175|227

8.6 | 2.67

1,23 | 2.10 10°
(UuT)
ned Triaxial Shear Test

1,23 | 2.30 9°
(UuT)




BH.No. 5 TERMINATION
Project : Soil Investigation Wprk for Proposed Samsung Plant DEPTH (M) TABLE NO. 3¢
GLOBAL at Noida, U.P. WATER TABLE : 45.0m
GLOBAL 13.00m
Grain_Size Analysis | Atterberg Limits | ~ | - Triaxial Test
2 | e |z | o
= € I SOIL DESCRIPTION S . © S (3 Qo [2« o220 |S5= o
2 = = 5 S L e o |65 € | Elo E|S5S el aw| O <
= = < e S N 2 ) =R =Y o S o |lQnLo|l=2|lEan EIQ O El wc O
s | 8| % s|5|=|28|2| 8|88 2|8L|zxE|c5|5é3ces2es
22 Q z o ld |l b |lolalalacs|lo|z5|05|50[S&8ICEZ|SERL
44.25 Very dense light brown Sandy Silt, low plastic (CL)
UDS14
44.55
45.00
SPT20] 45 45| Ref. (45.0m)




BH.No. 8 TERMINATION
Project : Soil Investigation Work for Proposed Samsung Plant DEPTH (M) TABLE NO. 4
GLOBAL at Noida, U.P. WATER TABLE : 42.0m '
GLOBAL 13.00m
Grain Size Analysis [ Atterberg Limits > | > Triaxial Test
= = o o Q Dm .F)m o -
o £ 3 SOIL DESCRIPTION 8 < - < i %s" o |SE|8® %JE _g’qgw é B, |55
E| 8|S Slels|3|2 |3 |58|8|22|22|82|585(88 8253
© = p) = > ) = 0 = @20 0
§ | 812 s | 8|55 |8 |f|ce|a|2E5|55|38|S8SCE8 &ex
DS1 0.00 Loose to medium dense light brown Sandy Silt,
0.50 low plastic (CL)
Loose, 0.0m to 2.0m
1.50
SPT1 195 7
Medium dense, 2.0m to 3.0m
UDS1 2.25 0 24 | 66 | 10 | 28.1|20.0| 8.1 |2.66
2.55
(3.0m)
SPT?2 3.00 14 Medium dense light grey Fine Sand (SP-SM)
3.45
4.50
SPT3 4.95 17
0.5,1.0
5.25 172 | 155|107 15 0.00 30°
UDS2| 555 (DST)
DST:Drained Direct Shear Test
6.00 0 94 6 0 | N.P.| N.P. 2.64
SPT4 | 645 | 18 N.P. : Non Plastic
(7.5m)
7.50 Medium dense light brown Sandy Silt, low plastic
SPT5 795 15 (CL)
8.25
uUDS3 855
9.00
SPT6 945 23
10.50
SPT7 10.95 28
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Project : Soil Investigation Work for Proposed Samsung Plant

at Noida, U.P.

BH.No. 8 TERMINATION
DEPTH (M)

WATER TABLE : 42.0m

13.00m

TABLE NO. 4a

Sample type
Depth (m)

N-Value

Grain Size Analysis

Atterberg Limits

SOIL DESCRIPTION

Gravel %
Sand %
Silt %
Clay %

Liquid %

Plastic %

Specific Gravity
fcm®

Plasticity
Index %

Triaxial Test

Confining
Pressure
Kg/cm2
Cohesion
Intercept
Kg/cm2
Angle of
Friction

o[ 12
sors 122
sors| 125
upss| 147
seri 190
uoso| 172
sori 102
soriz 21
soris 42
26.25

UDS9| 5655

(CL)

26

Medium dense light brown Sandy Silt, low plastic

(13.5m)

29

(SP-SM)

35

30

53

57

Medium dense to Very dense light grey Fine Sand

Medium dense, 13.5m to 15.0m

Dense, 15.0m to 21.0m

Very dense, 21.0m to 39.0m 0 95 5 0

29.5

N.P.

N.P.:

18.9

N.P.
Non

~[Natural Density
/cm?®

©|gms
~|Dry Density

(o))

oo(gms
5 Moisture
~|Content %

7

UUT : Unconsolidated Undrai
10.6 | 2.68

1.88 [ 1.61| 16.9

2.62
Plastic

196 [ 1.66|17.8

DST:Drained Direct Shear Test

Rlinternal

o
0
o

1,2,3
(UuT)
ned Triaxial Shear Test

0.5,1.0
1.50 | 0.00 35°
(DST)

0.5,1.0
1.50 | 0.00 36"
(DST)
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Project : Soil Investigation Work for Proposed Samsung Plant

at Noida, U.P.

BH.No. 8

WATER TABLE :

13.00m

TERMINATION
DEPTH (M)

42.0m

TABLE NO. 4b

Sample type
Depth (m)

N-Value

Grain Size Analysis

Atterberg Limits

SOIL DESCRIPTION

Gravel %
Sand %
Silt %
Clay %

Liquid %

Plastic %

Plasticity
Index %

Specific Gravity

Natural Density
gms/cm?®

Dry Density
gms/cm?®
Moisture
Content %
Confining

Triaxial Test

Pressure
Kg/cm2

Cohesion
Intercept
Kg/cm2
Angle of
Internal
Friction

=i
ups10( 50 22
i
ups11f 5222
-
upsi2| 3222
s 22
UDS12 gg:gg
e
ubs13| § 22
42.00

SPT19 42 .45

(0]
»

83

68

82

Very dense light grey Fine Sand (SP-SM)

(39.0m)

Ref.

Ref.

Very dense light brown Sandy Silt, low plastic (CL) 4

231 62| 11

(42.0m)

N.P.

N.P.:

28.3

N.P.
Non

19.9

Plastic

8.4

2.63

2.67

202 171|181

DST:Drained Direct Shear

UUT : Unconsolidated Undrai

214 1174 23.1

1.50

12,3

0.5,1.0

(DST)

(UUT)

0.00 36°

Test

ned Triaxial Shear Test

1.90 9°




BH.No. 9 TERMINATION
Project : Soil Investigation Work for Proposed Samsung Plant DEPTH (M) TABLE NO. 5
GLOBAL at Noida, U.P. WATER TABLE : 42.0m '
GLOBAL 13.10m
Grain_Size Analysis | Atterberg Limits [ > | - Triaxial Test
g § % = o
> = o o ° Qo |@q S =
o £ o SOIL DESCRIPTION 8 < - < % §£ e |2 |8% °5"E _g’gw 5 B |55 .
= 5| ¢ Sz 2|52 8|88 8 |28|C8|2elciglEsgsis
f © S = = > i) So S8 | @200
G | 3|z 6 |&|G|c|S|clak|l3|25|55(38|058 8Egger
DS1 0.00 Loose to medium dense light brown Sandy Silt,
0.50 low plastic (CL)
SPT1 1.50 8 Loose, 0.0m to 2.0m 0 19 | 70 | 11 [ 28.6]19.4| 9.2 | 2.68
1.95
UDS1 2.25 Medium dense, 2.0m to 3.0m 1.65|150]103( 1,23 | 0.55 9°
2.55 (uuT)
(3.0m) UUT : Unconsolidated Undrained Triaxial Shear Test
3.00 Loose to Medium dense light grey Fine Sand
SPT2 1 345 | 11 |(sp-sm)
Medium dense, 3.0m to 4.5m
4.50 Loose, 4.5m to 5.0m
SPT3 495 7
5.25
uUDS2 555
DST:Drained Direct Shear Test
SPT4 6.00 13 Medium dense, 5.0m to 7.5m
6.45
7.50 Loose, 7.5m to 8.0m
SPT5 795 7
0.5,1.0
UDS3 8.25 Medium dense, 8.0m to 9.0m 1 92 7 0 | N.P.| N.P. 264 1751156119 15 0.00 32°
8.55 N.P. : Non Plastic (DST)
(9.0m)
9.00 Medium dense light brown Sandy Silt, low plastic
SPT6 945 24 (CL)
10.50
SPT7 10.95 28
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SOIL PROFILE

Project : Soil Investigation Work for Proposed Samsung Plant
at Noida, U.P.

BH.No. 9

WATER TABLE :

13.10m

TERMINATION
DEPTH (M)

42.0m

TABLE NO. 5a

Sample type
Depth (m)

N-Value

SOIL DESCRIPTION

Grain Size Analysis

Atterberg Limits

Gravel %
Sand %
Silt %
Clay %

Liquid %

Plastic %

Specific Gravity

Plasticity
Index %

Natural Density
gms/c:m3

Dry Density
gms/cm?®
Moisture
Content %

Triaxial Test

Confining
Pressure
Kg/cm2
Cohesion
Intercept
Kg/cm2
Angle of
Internal
Friction

o[ 12
sora | 122
sors| 125
upss| 147
seri 190
uoso| 172
sors 100
soriz 21
soris 242
26.25

UDS9| 5655

31

15

28

40

59

70

Medium dense to Dense light brown Sandy Silt,
low plastic (CL)
Dense, 12.0m to 13.5m

Medium dense, 13.5m to 15.0m

(15.0m)

Medium dense light brown Silty Sand (SM)

(18.0m)

Dense to Very dense light grey Fine Sand (SP-SM)

Dense, 18.0m to 21.0m

Very dense, 21.0m to 27.0m

(27.0m)

66 | 15

23 0

30.4

N.P.

N.P. :

N.P.

18.7

N.P.
Non

N.P.

11.7 ( 2.69

2.65
Plastic

2.63

UUT : Unconsolidated

Undrai

1.85 (157|181

191 16 |17.9

DST:Drained Direct Shear Test

ned Triaxial Shear Test

12,3 8°

(UUT)

0.70

0.5,1.0
1.50
(DST)

0.00 34°
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0L PROFILE

Project : Soil Investigation Work for Proposed Samsung Plant

at Noida, U.P.

BH.No. 9

WATER TABLE :

13.10m

TERMINATION
DEPTH (M)

42.0m

TABLE NO. 5b

Sample type
Depth (m)

N-Value

Grain Size Analysis

Atterberg Limits

SOIL DESCRIPTION

Gravel %

Sand %

Silt %

Clay %

Liquid %

Plastic %

Specific Gravity

Plasticity
Index %

Natural Density
gms/cm?®

Dry Density
gms/cm?®
Moisture
Content %
Confining

Triaxial Test

Pressure
Kg/cm2

Cohesion
Intercept
Kg/cm2
Angle of
Internal
Friction

i
uDs10( 50 22
i
ups1af 522
-
upsi2| 3222
i 22
UDS12 gg:gg
e
ubs13| § 22
42.00

SPT19 42 .45

(o0}
[y

57

90

Ref.

Ref.

Ref.

Very dense light brown Sandy Silt, low plastic

(CL)

(30.0m)

Very dense light grey Fine Sand (SP-SM)

(39.0m)

Very dense light brown Sandy Silt, low plastic

(CL)

(42.0m)

92

18

65

13

N.P.

N.P. :

29.2

N.P.
Non

19.0

2.64
Plastic

10.2 | 2.68

2.00 | 1.66 | 20.7

UUT : Unconsolidated Undrai

205 |1.73(18.4

DST:Drained Direct Shear Test

12,3

1.50

(UUT)

0.5,1.0

(DST)

1.60 9°

ned Triaxial Shear Test

0.00 37°




BH.No. 10 TERMINATION
Project : Soil Investigation Work for Proposed Samsung Plant DEPTH (M) TABLE NO. 6
GLOBAL at Noida, U.P. WATER TABLE : 40.0m '
GLOBAL 13.20m
Grain_Size Analysis | Atterberg Limits [ > | - Triaxial Test
S ElE |z |
+ = o o < (A ‘D ™ e —
o £ o SOIL DESCRIPTION 8 < 3 < L ze e |2 |8% °5"E f??—;N 5 B |55 .
= | 5|3 el e s | 52| 5|88 2 |28|88|82|cgEEdE ess
> © c = = > 5 c g 3cs o 2 @200
§ | 812 o | 8|5 o | 8| |68 |25|55|38|8582SE8SEn
DS1 0.00 Medium dense light brown Sandy Silt,
0.50 low plastic (CL)
1.50
SPT1 195 10
UDS1 2.25 0 23 | 67 | 10 | 28.0| 20.0| 8.0 |2.66] 1.67 | 1.52| 10.0( 1,2,3 | 0.50 9°
2.55 (uuT)
(3.0m)
3.00 Medium dense light grey Fine Sand (SP-SM) UUT : Unconsolidated Undrained Triaxial Shear Test
SPT2 3.45 12
4.50
SPT3 495 10
5.25
uUDS2 555
6.00
SPT4 6.45 11
7.50 0 92 8 0 | N.P.| N.P. 2.64
SPT5 7.95 20 N.P. : Non Plastic
0.5,1.0
8.25 1.74 1156]11.8| 15 0.00 32°
UDS3| o' (DST)
(9.0m)
SPT6 9.00 21 Medium dense light brown Sandy Silt, low plastic
9.45 (CL) DST:Drained Direct Shear Test
10.50
SPT7 1095 25
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SOIL PROFILE

at Noida, U.P.

Project : Soil Investigation Work for Proposed Samsung Plant

BH.No. 10

WATER TABLE :

13.20m

TERMINATION
DEPTH (M)

40.0m

TABLE NO. 6a

Sample type

Depth (m)

N-Value

SOIL DESCRIPTION

Grain Size Analysis

Atterberg Limits

Gravel %
Sand %
Silt %
Clay %

Liquid %

Plastic %

Plasticity
Index %

Specific Gravity

Natural Density

gms/c:m3

Dry Density
gms/cm?®

Moisture
Content %

Triaxial Test

Pressure

Confining
Kg/cm2

Cohesion
Intercept

Kg/cm2

Angle of
Internal

Friction

ubS4

SPT8

SPT9

UDS5

SPT10

UDS6

SPT11

ubS7

SPT12

ubDS8

SPT13

UDS9

11.25
11.55

12.00
12.45

13.50
13.95

14.25
14.55

15.00
15.45

17.25
17.55

18.00
18.45

20.25
20.55

21.00
21.45

23.25
23.55

24.00
24.45

26.25
26.55

27

29

36

10

39

57

Medium dense light brown Sandy Silt, low plastic

(CL)

(13.5m)

Medium dense to Very dense light grey
Fine Sand (SP-SM)

Medium dense, 13.5m to 15.0m

Dense, 15.0m to 18.0m

Medium dense, 18.0m to 21.0m

Dense, 21.0m to 24.0m

Very dense, 24.0m to 27.0m

29.5

N.P.

N.P.:

18.9

N.P.

Non Plastic

10.6

2.67

2.62

1.89

1.93

1.60

DST:

1.63

17.9

0.5,1.0

15

(DST)

0.00

34°

Drained Direct Shear Test

18.5

0.5,1.0

15

(DST)

0.00

35¢
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0L PROFILE

Project : Soil Investigation Work for Proposed Samsung Plant

at Noida, U.P.

BH.No. 10

13.20m

WATER TABLE :

TERMINATION
DEPTH (M)

40.0m

TABLE NO. 6b

Sample type

Depth (m)

N-Value

SOIL DESCRIPTION

Grain Size Analysis

Atterberg Limits

Gravel %
Sand %
Silt %
Clay %

Plastic %
Plasticity

Liquid %
Index %

Specific Gravity

Natural Density
gms/cm?®

Dry Density
gms/cm?®
Moisture
Content %
Confining

Triaxial Test

Pressure
Kg/cm2

Cohesion
Intercept
Kg/cm2
Angle of
Internal
Friction

SPT14

UDS10

SPT15

UDS11

SPT16

uUDS12

SPT17

UDS12

SPT18

27.00
27.45

29.25
29.55

30.00
30.45

32.25
32.55

33.00
33.45

35.25
35.55

36.00
36.45

38.25
38.55

40.00
40.45

(e2]
SN

(CL)

Very dense light brown Sandy Silt, low plastic

(30.0m)

56

63

Very dense light brown Silty Sand (SM)

(36.0m)

89

Ref.

Very dense light grey Fine Sand (SP-SM)

(40.0m)

28.8119.7] 9.1

N.P.
N.P.:

N.P.
Non Plastic

2.67

2.63

20 | 1.7 | 216

UUT : Unconsolidated Undrai

2.08 | 1.74( 19.5

DST:Drained Direct Shear Test

12,3

(UUT)

0.5,1.0

15

(DST)

1.70 8°

ned Triaxial Shear Test

0.00 38°




BH.No. 14 TERMINATION
Project : Soil Investigation Work for Proposed Samsung Plant DEPTH (M) TABLE NO. 7
GLOBAL at Noida, U.P. WATER TABLE : 42.0m '
GLOBAL 13.40m
Grain_Size Analysis | Atterberg Limits [ > | - Triaxial Test
S ElE |z |
+ = o o < (A ‘D ™ e —
o £ 3 SOIL DESCRIPTION 8 < - < % %é’ o |SE|8® °5’E ggw § B |55 .
E| 8|S Sl l8|3| 2|5 |58|8|22|2z|BE(c85[25 5| 253
f © S = = > i) 0= o3l o280
G | 3|z 6 |&|G|c|S|clal|l3|25|55(38|058 8eggEr
DS1 0.00 Loose light brown Sandy Silt, low plastic (CL) 0 25 | 65 | 10 | 28.2|20.1| 8.1 |2.67
0.50
(1.5m)
1.50 Loose to medium dense light brown Silty
SPT1795| 8 |sand (sm)
Loose, 1.5m to 2.0m 0.5,1.0
UDS1 2.25 1.66 | 1.51| 9.8 15 0.00 29°
2.55 Medium dense, 2.0m to 3.0m (DST)
(3.0m)
SPT?2 3.00 10 Loose to Medium dense light grey Fine Sand DST:Drained Direct Shear Test
3.45 (SP-SM)
SPT3 4.50 15 Medium dense, 3.0m to 7.5m
4.95
0.5,1.0
5.25 1.70 | 154|106 15 0.00 31°
UDBS2| 555 (DST)
6.00 0 88 | 12 0 | N.P.| N.P. 2.64
SPT41 645 | 2t N.P. : Non Plastic
7.50 Loose, 7.5m to 8.0m
SPT5 795 6
UDS3 8.25 Medium dense, 8.0m to 9.0m
8.55
(9.0m)
SPT6 9.00 42 Dense light brown Sandy Silt, low plastic (CL)
9.45
10.50
SPT7 1095 31
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SOIL PROFILE

Project : Soil Investigation Work for Proposed Samsung Plant
at Noida, U.P.

BH.No. 14

WATER TABLE :

13.40m

TERMINATION
DEPTH (M)

42.0m

TABLE NO. 7a

Sample type
Depth (m)

N-Value

SOIL DESCRIPTION

Grain Size Analysis

Atterberg Limits

Gravel %
Sand %
Silt %
Clay %

Liquid %

Plastic %

Natural Density

Specific Gravity
gms/c:m3

Plasticity
Index %

Dry Density
gms/cm?®

Moisture
Content %

Triaxial Test

Confining
Pressure
Kg/cm2
Cohesion
Intercept
Kg/cm2
Angle of
Internal
Friction

o[ 12
sors 122
sors| 125
upss| 147
seri 190
uoso| 172
o
soriz 21
soris 242
26.25

UDS9| 5655

36

30

Dense light brown Sandy Silt, low plastic (CL)

(15.0m)

62

Very dense light brown Silty Sand (SM)

(18.0m)

62

70

71

Very dense light grey Fine Sand (SP-SM)

66 | 11

20 0

28.6

N.P.

N.P. :

N.P.

19.6

N.P.

Non Plastic

N.P.

9.0 |2.67| 1.87
UUT : Unconsoli

2.65

1.9

2.63

1.59

dated

1.6

17.9

Undrai

17.5

DST:Drained Direct Shear

12,3 9°

(UUT)

155

ned Triaxial Shear Test

0.5,1.0
1.50
(DST)

0.00 35°

Test
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0L PROFILE

Project : Soil Investigation Work for Proposed Samsung Plant

at Noida, U.P.

BH.No. 14

13.40m

WATER TABLE :

TERMINATION
DEPTH (M)

42.0m

TABLE NO. 7b

Sample type

Depth (m)

N-Value

SOIL DESCRIPTION

Grain Size Analysis

Atterberg Limits

Gravel %
Sand %
Silt %
Clay %

Plastic %
Plasticity

Liquid %
Index %

Specific Gravity

Triaxial Test

Natural Density

gms/cm?®
Dry Density

gms/cm?®
Content %
Confining
Pressure

Moisture
Kg/cm2

Cohesion
Intercept

Kg/cm2

Angle of
Internal
Friction

SPT14

UDS10

SPT15

uUDS11

SPT16

uUbDS12

SPT17

UDS12

SPT18

UDS13

SPT19

27.00
27.45

29.25
29.55

30.00
30.45

32.25
32.55

33.00
33.45

35.25
35.55

36.00
36.45

38.25
38.55

39.00
39.45

41.25
41.55

42.00
42.45

~
(63}

60

102

Very dense light grey Fine Sand (SP-SM)

(36.0m)

Ref. (CL)

Ref.

Ref.

Very dense light brown Sandy Silt, low plastic

(42.0m)

62 | 13

N.P.
N.P. :

N.P.
Non Plastic

29.1119.0] 101

2.63

2.68

0.5,1.0
1.50
(DST)

20 | 1.7 | 18.2

DST:Drained Direct Shear

21 |1 1.73(222( 1,23

(UUT)

0.00

Test

1.95

UUT : Unconsolidated Undrained Triaxial She

37°

80

ar Test




BH.No. 16 TERMINATION
Project : Soil Investigation Work for Proposed Samsung Plant DEPTH (M) TABLE NO. 8
GLOBAL at Noida, U.P. WATER TABLE : 45.0m '
GLOBAL 12.90m
Grain Size Analysis | Atterberg Limits > | = Triaxial Test
3 S8 |z | «
2 = o Q ™ ‘@ ™ S —
o £ o SOIL DESCRIPTION 8 < 3 < L ze 2 % - % - °5"E f??—;N 5 B |55 .
S - Slels|xl2| 255 |55|cs|28|E25[8e5/ees
> © c = = > 5 c g 3cs o 2 @200
§ | 812 s | 8|55 |8 |f|ce|a|2E5|55|38|S8 S8 &ex
DS1 0.00 Medium dense light brown Sandy Silt,
0.50 low plastic (CL)
SPT1 1.50 11 0 20 | 69 | 11 | 28.4|19.5| 8.9 |2.67
1.95
2.25
UDS1 255
(3.0m)
SPT?2 3.00 11 Medium dense light grey Fine Sand (SP-SM)
3.45
4.50
SPT3 495 18
0.5,1.0
UDS? 5.25 0 92 8 0 | N.P.| N.P. 2.64] 1.69 | 1.53| 106 15 0.00 31°
5.55 N.P. : Non Plastic (DST)
SPT4 6.00 15 DST:Drained Direct Shear Test
6.45
7.50
SPT5 795 26
8.25
UDS3 855
(9.0m)
9.00 Medium dense to Dense light brown Sandy Silt,
SPT6 9.45 26 low plastic (CL)
Medium dense, 9.0m to 10.5m
10.50 Dense, 10.5m to 12.0m
SPT7 1095 31




GLOBAL

@
=
©]
og]
>
=

SOIL PROFILE

Project : Soil Investigation Work for Proposed Samsung Plant
at Noida, U.P.

BH.No. 16

12.90m

WATER TABLE :

TERMINATION
DEPTH (M)

45.0m

TABLE NO. 8a

Sample type
Depth (m)

SOIL DESCRIPTION

N-Value

Grain Size Analysis

Atterberg Limits

Gravel %
Sand %
Silt %
Clay %

Plastic %
Plasticity

Liquid %
Index %

Specific Gravity

Jem?®

Triaxial Test

Pressure

Confining
Kg/cm2

Cohesion
Intercept

Kg/cm2

Angle of
Friction

o 12
sors 122
sors| 125
upss| 147
seri 190
uoso| 172
sors 100
soriz 21
soris 242
26.25

UDS9| 5655

low plastic (CL)

23 Medium dense, 12.0m to 13.5m

37 Dense, 13.5m to 15.0m

Medium dense to Dense light brown Sandy Silt,

(15.0m)

Dense to Very dense light grey Fine Sand
(SP-SM)
Dense, 15.0m to 18.0m

41

54 Very dense, 18.0m to 21.0m

34 Dense, 21.0m to 24.0m

53 Very dense, 24.0m to 27.0m

67 | 16

30.9]|18.9] 12.0

N.P.
N.P. :

N.P.
Non Plastic

UUT : Unconsolidated

2.68

2.63

~[Natural Density
/cm?®

©|gms
~|Dry Density

(&)1

fgms
5 Moisture
ool Content %

7

Undrai

1.89 (161|173

DST:

193 (1.64|17.9

12,3
(UuT)

0.5,1.0
15
(DST)

0.5,1.0
15
(DST)

o
foc]
a

ned Triaxial She

0.00

0.00

~internal

ar Test

35°

Drained Direct Shear Test

36°
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0L PROFILE

Project : Soil Investigation Work for Proposed Samsung Plant

at Noida, U.P.

BH.No. 16

12.90m

WATER TABLE :

TERMINATION
DEPTH (M)

45.0m

TABLE NO. 8b

Sample type
Depth (m)

N-Value

SOIL DESCRIPTION

Grain Size Analysis

Atterberg Limits

Gravel %
Sand %
Silt %
Clay %

Plastic %
Plasticity

Liquid %
Index %

Specific Gravity

Natural Density
gms/cm?®

Dry Density
gms/cm?®
Moisture
Content %

Triaxial Test

Pressure

Confining
Kg/cm2

Cohesion
Intercept
Kg/cm2
Angle of
Internal
Friction

=i
ups10( 50 22
i
ups11f 5222
-
upsi2| 3222
i 22
UDS12 gg:gg
e
ubs13| § 22
42.00

SPT19 42 .45

~
N

Very dense light brown Sandy Silt, low plastic (CL)

(30.0m)

97

87

83

Very dense light brown Silty Sand (SM)

(39.0m)

109 L)

85

Very dense light brown Sandy Silt, low plastic

25 0

27 0

64 | 14

N.P.
N.P.:

N.P.
Non Plastic

N.P. | N.P.

30.1119.2] 10.9

2.65

2.67

205 ] 168|221

UUT : Unconsolidated Undrai
2.65

208 | 1.72| 21.2

DST

12,3

1.50

(UuT)
ned Triaxial Shear Test

0.5,1.0

(DST)

1.85 9°

0.00 36°

:Drained Direct Shear Test




_ _ o BH.No. 16 TERMINATION
Project : Soil Investigation Wprk for Proposed Samsung Plant DEPTH (M) TABLE NO. 8¢
GLOBAL at Noida, U.P. WATER TABLE : 45.0m
GLOBAL 12.90m
Grain_Size Analysis | Atterberg Limits | ~ | - Triaxial Test
g8 | _ § 2 1y \e
> ) ° o [ D o < = —
Q 3 2 SOIL DESCRIPTION S S © X i %o\o e |z E|SE gg _E’gN § 8. |53c
= = < e S N 2 ) =R =Y o S o |lQnLo|l=2|lEan EIQ O El wc O
Sl 8| 2 s|ls|=|®| 2| 8|88 2|88|z2|s5|58gs5e 2es
) o z |3 |lalol|lS3lalzgeld|Z25]|65|S58[8x28BE | &EEL
UDS14 44.25 Very dense light brown Sandy Silt, low plastic 215 |1.75(23.1f 1,2,3 | 2.05 8"
4455 (CL) (UuT)
45.00 UUT : Unconsolidated Undrained Triaxial Shear Test
SPT20 88
45.45 (45.0m) | | | | | | |




BH.No. 28 TERMINATION
Project : Soil Investigation Work for Proposed Samsung Plant DEPTH (M) TABLE NO. 9
GLOBAL at Noida, U.P. WATER TABLE : 45.0m '
GLOBAL 13.10m
Grain Size Analysis [ Atterberg Limits > | > Triaxial Test
S ElE |z |
= = o o Q Dm .F)m o -
o £ 3 SOIL DESCRIPTION 8 < - < i _go\o o |SE|8® %JE ggw é B |55 .
E| 8|S sl |8l 32| 5|88 |22|2z2|28|58 6255|253
© = p) = > S = 0 = @20 0
§ | 812 o | 8|5 |o| 8| |68l |25|565|38|858 2SS SEx
1.50 Medium dense light brown Silty Sand (SM)
DS1
2.00
2.25
uUDS1 555
3.00
SPT1 3.45 12
4.50
SPT2 495 10
0.5,1.0
UDS? 5.25 0 70 | 30 0 | N.P.| N.P. 266 1.69 | 1.5 |105( 15 0.00 29°
5.55 N.P. : Non Plastic (DST)
6.00
SPT3 6.45 12
(7.5m)
7.50 Medium dense light grey Fine Sand (SP-SM) DST:Drained Direct Shear Test
SPT4 795 11
8.25
uUDS3 855
(9.0m)
9.00 Medium dense light brown Sandy Silt, low plastic 2 18 | 66 | 14 | 29.4( 19.5| 9.9 | 2.67
SPT5 20
9.45 (CL)
10.50
SPT6 10.95 22 UUT : Unconsolidated Undrained Triaxial Shear Test
11.25 1.78 1156 14.1| 1,2,3 | 0.70 8’
UDS41 1] &5 (12.0m) (uuT)
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SOIL PROFILE

Project : Soil Investigation Work for Proposed Samsung Plant
at Noida, U.P.

BH.No. 28

WATER TABLE :

13.10m

TERMINATION
DEPTH (M)

45.0m

TABLE NO. 9a

Sample type

Depth (m)

N-Value

SOIL DESCRIPTION

Grain Size Analysis

Atterberg Limits

Gravel %
Sand %

Silt %

Clay %

Liquid %

Plastic %
Plasticity

Index %

Specific Gravity

Natural Density

gms/c:m3

Dry Density
gms/cm?®

Moisture
Content %

Triaxial Test

Pressure
Cohesion
Intercept
Kg/cm2

Confining
Kg/cm2

Angle of

Internal

Friction

SPT7

SPT8

UDS5

SPT9

UDS6

SPT10

UDS7

SPT11

uDS8

SPT12

uUDS9

SPT13

12.00
12.45

13.50
13.95

14.25
14.55

15.00
15.45

17.25
17.55

18.00
18.45

20.25
20.55

21.00
21.45

23.25
23.55

24.00
24.45

26.25
26.55

27.00
27.45

N
»

38

33

40

25

39

60

Medium dense to Dense light brown Silty Sand
(SM)

Medium dense, 12.0m to 13.5m

Dense, 13.5m to 15.0m

(15.0m)

Medium dense to Dense light grey Fine Sand
(SP-SM)
Dense, 15.0m to 21.0m

Medium dense, 21.0m to 24.0m

Dense, 24.0m to 27.0m

(27.0m)

Very dense light brown Sandy Silt, low plastic
(CL)

20

N.P.
N.P. :

N.P.

N.P.
Non Plastic

N.P.

2.65

2.63

1.88

DST:Drained Direct Shear Test

1.60

17.3

0.5,1.0
15 0.00
(DST)

34°
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Project : Soil Investigation Work for Proposed Samsung Plant

at Noida, U.P.

BH.No. 28

WATER TABLE :
13.10m

TERMINATION
DEPTH (M)

45.0m

TABLE NO. 9b

Sample type
Depth (m)

N-Value

Grain Size Analysis

Atterberg Limits

SOIL DESCRIPTION

Triaxial Test

/om?®

Pressure
Cohesion
Kg/cm2
Angle of
Friction

ups10( 50 22
a2
ups11f 5222
-
upsi2| 3222
i 2
ups13| 3022
s 22
UDS14 ﬁ:gg
e
44.25

UDSIS 4455

(CL)

69

Very dense light brown Sandy Silt, low plastic

w|Gravel %
Nlsand %
Isilt %
S|Clay %

(33.0m)

57

55

89

Very dense light brown Silty Sand (SM)

(42.0m)

60 Very dense light brown Sandy Silt, low plastic

(CL)

o| Specific Gravity

®|Liquid %
OlPlastic %
oo|Plasticity
Flindex %

=y
N
N

N.P.| N.P. 2.65
N.P. : Non Plastic

29.7118.2]11.5(2.68

N[Natural Density
/cm®

o

~|Dry Density
o)

»|Content %
|Confining

N

J|Intercept

N|gms

&|gms

~ -

N[Moisture

WlKkglem?

[EEY

ol

'5 Internal
g

c
C
J

UUT : Unconsolidated Undrained Triaxial Shear Test

0.5,1.0
208 | 1.71(21.7| 1.50 | 0.00 36°
(DST)

DST:Drained Direct Shear Test

0.5,1.0
212 | 1.74(22.0( 1.50 | 0.00 37°
(DST)




BH.No. 28 TERMINATION
Project : Soil Investigation Wprk for Proposed Samsung Plant DEPTH (M) TABLE NO. 9¢
GLOBAL at Noida, U.P. WATER TABLE : 45.0m
GLOBAL 13.10m
Grain_Size Analysis | Atterberg Limits | ~ | - Triaxial Test
2 | e |z | o
2 £ o SOIL DESCRIPTION B © S (3 Qo |20 |o2 |20 S = o
= = = o O\o S 2 o || 2 |8 5|2 §[55[e5«|ga~|°®¢c
= = © e o L 2 k=] = = x| G 52 (0L| 58|22 Elog Elec 8
AR AE S|E|Z|z| 5|2 |85 |se|a2|2ssigseg et
n a z 0 ) [ O - o ||l o [Z2|lda|=20|loa ¥l[OE ¥] < ELiL
45.00 Very dense light brown Sandy Silt, low plastic
SPT191 4545 2 |(cL)
46.50
SPT20 46.95 76 (46.5m)




BH.No. 33 TERMINATION
Project : Soil Investigation Wgrk for Proposed Samsung Plant DEPTH (M) TABLE NO. 10
GLOBAL at Noida, U.P. WATER TABLE : 45.0m
GLOBAL 13.20m
Grain Size Analysis [ Atterberg Limits > | > Triaxial Test
g g 2 |z o
> = o o ° Qo |@q S =
o £ 3 SOIL DESCRIPTION 8 < - < % _go\o o |SE|8® %JE _g’qgw é B, |55
E| 8|S Slels|3|2 |3 |58|8|22|22|82|585(85 8253
© = p) = > ) = 0 = @20 0
§ | 812 s | 8|55 |8 |f|ce|a|2E5|55|38|S8 S8 &ex
DS1 0.00 Loose to medium dense light brown Sandy Silt,
0.50 low plastic (CL)
SPT1 1gg 7 Loose, 0.0m to 2.0m 0 20 | 70 | 10 | 27.9|19.7| 8.2 | 2.66
Medium dense, 2.0m to 3.0m
2.25 1.68 | 1.52|10.2( 1,23 | 0.55 10°
UDSL] 555 (uUT)
(3.0m) UUT : Unconsolidated Undrained Triaxial Shear Test
SPT?2 3.00 10 Medium dense light grey Fine Sand (SP-SM)
3.45
4.50
SPT3 495 16
5.25
uUDS2 555
SPT4 6.00 16 DST:Drained Direct Shear Test
6.45
7.50 0 94 6 0 | N.P.| N.P. 2.63
SPT5 7.95 28 N.P. : Non Plastic
0.5,1.0
8.25 1.74 1155]123| 15 0.00 32°
UDS3| o' (DST)
(9.0m)
SPT6 9.00 23 Medium dense light brown Silty Sand (SM)
9.45
(10.5m)
10.50 Medium dense light brown Sandy Silt, low plastic
SPT7 19005 17 |(c
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SOIL PROFILE T

Project : Soil Investigation Work for Proposed Samsung Plant

BH.No. 33

WATER TABLE :
13.20m

TERMINATION
DEPTH (M)

45.0m

TABLE NO. 10a

Sample type

Depth (m)

N-Value

Grain Size Analysis

Atterberg Limits

SOIL DESCRIPTION

Natural Density

gms/c:m3

Dry Density
gms/cm?®

Moisture
Content %

Triaxial Test

Confining
Pressure
Kg/cm2
Cohesion
Intercept
Kg/cm2
Angle of
Internal

Friction

ubS4

SPT8

SPT9

UDS5

SPT10

UDS6

SPT11

ubS7

SPT12

ubDS8

SPT13

UDS9

11.25
11.55

12.00
12.45

13.50
13.95

14.25
14.55

15.00
15.45

17.25
17.55

18.00
18.45

20.25
20.55

21.00
21.45

23.25
23.55

24.00
24.45

26.25
26.55

23

43

37

43

48

57

no|Gravel %
olSand %
A|silt %
J[Clay %

Medium dense light brown Sandy Silt, low plastic
(CL)
(12.0m)

Medium dense light brown Silty Sand (SM)

(13.5m)

Dense to Very dense light grey Fine Sand
(SP-SM)
Dense, 13.5m to 24.0m

Very dense, 24.0m to 27.0m

o| Specific Gravity

®|Liquid %
©|Plastic %
oo|Plasticity
OlIndex %

o
[y
N

N.P. | N.P. 2.63
N.P. : Non Plastic

1.84

191

1.58

DST:

1.62

16.5

0.5,1.0
15 0.00 33°
(DST)

Drained Direct Shear Test

17.8

0.5,1.0
15 0.00 35°
(DST)
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0L PROFILE

Project : Soil Investigation Work for Proposed Samsung Plant

at Noida, U.P.

BH.No. 33

WATER TABLE :

13.20m

TERMINATION
DEPTH (M)

45.0m

TABLE NO. 10b

Sample type
Depth (m)

N-Value

SOIL DESCRIPTION

Grain Size Analysis

Atterberg Limits

Liquid %

Plastic %

Natural Density

Plasticity
3
gms/cm

Index %

Dry Density
gms/cm?®
Moisture
Content %
Confining

Triaxial Test

Pressure
Kg/cm2

Cohesion
Intercept
Kg/cm2
Angle of
Internal
Friction

i
uDs10( 50 22
i
ups1af 5222
-
upsi2| 3222
i 22
UDS12 gg:gg
e
ubs13| § 22
42.00

SPT19 42 .45

N
al

36

Dense light grey Fine Sand (SP-SM)

(33.0m)

75 L)

70

Very dense light brown Sandy Silt, low plastic

(39.0m)

94

101

Very dense light grey Fine Sand (SP-SM)

N|Gravel %

Qlsand %
o[Silt %
o|Clay %

61 | 13

£z
)

29.3

N.P.

N.P.

: Non Plastic

20.0

N.P.

o| Specific Gravity

N

9.3 [2.67] 2.11

UUT : Unconsoli

21

2.63

172224

1.76 | 20.5

dated Undrai

0.5,1.
1.50
(DST

12,3
(UuT)

1.90 8°

ned Triaxial Shear Test

0

)

0.00 38’

DST:Drained Direct Shear Test




BH.No. 33

TERMINATION

Project : Soil Investigation Wprk for Proposed Samsung Plant DEPTH (M) TABLE NO. 10c
GLOBAL at Noida, U.P. WATER TABLE : 45.0m
GLOBAL 13.20m
Grain_Size Analysis | Atterberg Limits | ~ | - Triaxial Test
2 | e |z | o
= € I SOIL DESCRIPTION S © S (3 Qo [2« o220 |S5= o
2 = | 2 s | & s | 2 o |[ES| € |5 E|aE|55|ES|g8~| %5
= = © e N 2 ) s |S x| © O lno|l=29|Eq EIPgOC El owc O
s | 5|z S| 5|=| 8| 2|8 |88|2|E8|zElc5|Esgcegoes
0 o | 2 |18 |l |o| S|lalaE|la|25|85/20|5a2SEJ&ER
UDS14 44.25 Very dense light grey Fine Sand (SP-SM)
44.55
45.00
SPT20 45.45 100 (45.0m)




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS Fig. 11
N-Value N-Value N-Value N-Value
BH-4 BH-5 h BH-8 BH-9 h
0 FH l l
1.5m ':;I' I!:i' 9 1.5m 7 8
3 3.0m 3.0m .:i ..i 11 3.0m [T T 14 3.0m [=FI -
4.5m oL 15 45mf o = e
6 : ¥ |20 : o[ 11s
7.5m | 1|8 Sk 7.5m [FTPT] 15 CH
9 9.0m 9.0m 23 9.0m 23 9.0m bt 24
64 17 21 28 28
12 22 28 27 26 31
£ 12.80m 36 12.90m 28 1a0om 0 gzoom|[TFT% 13.10m 5
- 15 15.0m 77— 38 15.0m 77150 15.0m [ ¥ 147 135 15.0m 28
|_
o - . :
u 18 41 82 55 30 18.0m 4 40
u g . N
21 |57 |76 |60 53 159
24 |67 171 1125 57 170
27 “las 27.0m b 68 27.0m = 164 86 27.0m =t g1
30 30.0m pER 55 30.0m Ll 87 30.0m HHH 117 83 30.0m FF 57
33 33.0m 771 81 |94 | Ref. 68
36 {102 (103 |Ref. 82
39 i B 39.0m kA g2 39.0m k] Ref. 39.0m fted Ref. 39.0m et Ref.
160
40.00m
42 42.0m 7| Ref. Ref. Ref. Ref.
< 42.00m 42.00m
45 o pef. Ref.
45.00m 45.00m
SUMMARY OF BOREHOLE PROFILE
LEGEND
SYMBOL DESCRIPTION
4 F Silty sand
EEEEER i
Lo Sandy silt
: : Fine sand
- Water table

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.
GEOTECHNICAL CONSULTANTS Fig. 12
BH-10 N-Value BH-14 N-Value BH-16 N-Value BH-28 N-Value BH-33 N-Value
0 I I I [
10 1.5m Mz 11 7
3 3.0m [ 3.0m P 12 10
10 16
6 q[]12 16
9 9.0m b 21 9.0m 42 9.0m = 9.0m [ 20 23
25 31 31 22 17
12 27 36 23 12.0m [ 26 23
v = A AEpREx !
= FHH 20 = 30 - 37 = |k 143
S 13.20m || 13.40m 12.90m 13.10m | E: :
- 15 136 15.0m [F1 17162 15.0m FA41 15.0m [ 37
- . 218 '
o e 11 |
w 18 1:4-.110 18.0m 1177 62 154 43
u ) RES
21 “H- {30 {70 134 48
24 171 153 57
27 27.0m ket 64 |75 27.0m petided 72 27.0m [EHEE 45
30 30.0m Pt 56 60 30.0m P 97 36
33 63 102 87 33.0m e 75
36 36.0m FbfHgo  36.0m peride] Ref. 83 70
39 NEe Ref.  39.0m Ha=H 109 194
~ Ref.
40.00m
42 Ref. 85 42.0m 101
42.00m
45 88 ~I100
45.00m
SUMMARY OF BOREHOLE PROFILE
LEGEND
SYMBOL DESCRIPTION
T F Silty sand
! ! Sandy silt
- g Fine sand
Water table

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




Fig. 13

UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

STANDARD PENETRATION TEST

CORRECTED "N" VALUE

10 15 20 25

5

0

LEGEND

Symbol

BH.No.

BH-3

BH-4

BH-5

BH-8

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




Fig. 14

UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

STANDARD PENETRATION TEST

CORRECTED "N" VALUE

LEGEND

Symbol

BH.No.

BH-9

BH-10

BH-14

——
A

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




Fig. 15

UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

STANDARD PENETRATION TEST

CORRECTED "N" VALUE

LEGEND

Symbol

BH.No.

BH-16

BH-28

BH-33

—O—
——
D

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS Fig. 16
SAND
CLAY SILT FINE | MEDIUM [coARSE GRAVEL
100 = — =
il
% Ve
( / //‘
. /
I
o
w 60
: [ / /
>-
o )
@ 50
Z
Lo
= / /
& 40
e /
[ng
o -/
30 /
20 /
,,41/
10 muid
. ¢
0
0.001 0.01 0.1 1 10
PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND | SILT | CLAY
% % % %
3/1.50 Silty sand (SM) 0 67 33 0
O 3/6.00 Fine sand (SP-SM) 0 93 7 0
o 3/11.25 Sandy silt (CL) 2 19 67 12
A 3/17.25 Fine sand (SP-SM) 0 95 5 0

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS Fig. 17
SAND
GRAVEL
cLaY SILT FINE [ MEDIUM [COARSE
100 —9
_ __L___éﬂf//
90 - /
w / //
I
Q
w 60
= / /
>_
[an]
& 50
Z
Lo
E /
& 40 /
O
[ng
L
& 30 /6 /
20 /
"~
,.ea/g
e
10
0
0.001 0.01 0.1 1 10
PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND SILT CLAY
% % % %
3/24.00 Fine sand (SP-SM) 3 91 6 0
O 3/32.25 Sandy silt (CL) 6 25 59 10
® 3/40.00 Fine sand (SP-SM) 2 90 8 0

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS Fig. 18
SAND
CLAY SILT FINE [ MEDIUM  JCOARSE GRAVEL
100 l —— ===l
j— T
S
90
Y/
A 7{ |
80 f / /
70
I
0]
w 60
: // /
>-
[a]
x50
Z
LL
E f// /
/] /
Y //
20 > = /
__————"’// /
.//.— _____,-4/
10 4+ ——" ﬁ
0
0.001 0.01 0.1 1 10
PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND | SILT | CLAY
% % % %
4/0.00 Sandy silt (CL) 1 19 69 11
O 4/7.50 Fine sand (SP-SM) 0 93 7 0
® 4/14.25 Sandy silt (CL) 4 15 66 15
A 4/21.00 Fine sand (SP-SM) 0 94 6 0

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS Fig. 19
SAND
GRAVEL
CLAY SILT FINE | MEDIUM [COARSE
100 ——— ——9
ol Zaunll
90 / 7
80 /7/
0 /
- / /
I
Q
w 60
= / /
>_
[an]
& 50
Z
Lo
g / /
& 40
£
L
& 30 / ﬁ
20 /// /
04— 81
0
0.001 0.01 0.1 1 10
PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND SILT CLAY
% % % %
4/29.25 Sandy silt (CL) 3 23 63 11
O 4/36.00 Fine sand (SP-SM) 2 92 6 0
® 4/42.00 Fine sand (SP-SM) 0 92 8 0

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

GRAIN SIZE ANALYSIS

AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS Fig. 20
SAND
CLAY SILT FINE | MEDIUM COARSE GRAVEL
100 w =
—" "
s
90
% ¢
.
80 /ﬂ /,
70 /
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I
Q
w 60
: // / /
>_
[an]
& 50
Z
Lo
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] 40 //
O
i
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’_—____.,::’/
10 '4.///-—- ﬁ‘
0
0.001 0.01 0.1 1 10
PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND SILT CLAY
% % % %
5/0.00 Sandy silt (CL) 1 18 70 11
O 5/8.25 Fine sand (SP-SM) 0 94 6 0
@ 5/12.00 Sandy silt (CL) 4 15 68 13
A 5/21.00 Fine sand (SP-SM) 0 93 7 0

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS Fig. 21
SAND
CLAY SILT FINE | MEDIUM [COARSE GRAVEL
100 -
—
90 /ﬁ
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O
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0.001 0.01 0.1 1 10
PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND SILT CLAY
% % % %
5/29.25 Sandy silt (CL) 3 25 62 10
O 5/36.00 Fine sand (SP-SM) 2 91 7 0
® 5/42.00 Sandy silt (CL) 2 23 64 11

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS Fig. 22
SAND
GRAVEL
cLaY SILT FINE | MEDIUM COARSE
100 T
— —T l
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/
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0.001 0.01 0.1 1 10
PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND SILT CLAY
% % % %
8/2.25 Sandy silt (CL) 0 24 66 10
O 8/6.00 Fine sand (SP-SM) 0 94 6 0
® 8/12.00 Sandy silt (CL) 3 19 65 13

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS Fig. 23
SAND
GRAVEL
cLaY SILT FINE | MEDIUM COARSE
100 —— T
- T
9 // //
80 /
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND SILT CLAY
% % % %
8/21.00 Fine sand (SP-SM) 0 95 5 0
O 8/30.00 Fine sand (SP-SM) 0 93 7 0
® 8/39.00 Sandy silt (CL) 4 23 62 11

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS Fig. 24
SAND
CLAY SILT FINE | MEDIUM [COARSE GRAVEL
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND SILT CLAY
% % % %
9/1.50 Sandy silt (CL) 0 19 70 11
O 9/8.25 Fine sand (SP-SM) 1 92 7 0
@ 9/13.50 Sandy silt (CL) 3 16 66 15
A 9/17.25 Silty sand (SM) 2 75 23 0

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS Fig. 25
SAND
CLAY SILT FINE | MEDIUM COARSE GRAVEL
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND SILT CLAY
% % % %
9/24.00 Fine sand (SP-SM) 0 95 5 0
O 9/33.00 Fine sand (SP-SM) 0 92 8 0
® 9/42.00 Sandy silt (CL) 4 18 65 13

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS Fig. 26
SAND
GRAVEL
cLaY SILT FINE [ MEDIUM COARSE
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND SILT CLAY
% % % %
10/2.25 Sandy silt (CL) 0 23 67 10
O 10/7.50 Fine sand (SP-SM) 0 92 8 0
® 10/12.00 Sandy silt (CL) 3 18 65 14

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS Fig. 27
SAND
CLAY SILT FINE | MEDIUM [COARSE GRAVEL
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GR/;VEL S/:/ND S;‘T C';/AY
0 0 0 (1]
10/21.00 Fine sand (SP-SM) 0 94 6 0
O 10/29.25 Sandy silt (CL) 2 21 65 12
® 10/36.00 Fine sand (SP-SM) 4 91 5 0

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT
AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS Fig. 28
SAND
CLAY SILT FINE | MEDIUM [COARSE GRAVEL
100 — -1
90 /?
80 /, /
70
l_ /
I
o
w 60
2
>_
[an]
& 50
Z
Lo
= //
& 40 //
O
[ng
L
& 30 /
pran
” )
— -—‘_’::4’
10
0
0.001 0.01 0.1 1 10
PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND SILT CLAY
% % % %
14/0.00 Sandy silt (CL) 0 25 65 10
O 14/6.00 Fine sand (SP-SM) 0 88 12 0
o 14/14.25 Sandy silt (CL) 3 20 66 11
A 14/17.25 Silty sand (SM) 0 80 20 0

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND SILT CLAY
% % % %
14/24.00 Fine sand (SP-SM) 0 94 6 0
O 14/33.00 Fine sand (SP-SM) 0 91 9 0
® 14/41.25 Sandy silt (CL) 4 21 62 13

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND | SILT | CLAY
% % % %
16/1.50 Sandy silt (CL) 0 20 69 11
O 16/5.25 Fine sand (SP-SM) 0 92 8 0
°® 16/14.25 Sandy silt (CL) 2 15 67 16
A 16/20.25 Fine sand (SP-SM) 0 94 6 0

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND | SILT CLAY
% % % %
16/30.00 Silty sand (SM) 0 75 25 0
O 16/36.00 Silty sand (SM) 2 71 27 0
® 16/42.00 Sandy silt (CL) 4 18 64 14

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND | SILT CLAY
% % % %
28/5.25 Silty sand (SM) 0 70 30 0
O 28/9.00 Sandy silt (CL) 2 18 66 14
@ 28/14.25 Silty sand (SM) 0 80 20 0
A 28/21.00 Fine sand (SP-SM) 0 92 8 0

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND SILT CLAY
% % % %
28/29.25 Sandy silt (CL) 3 25 62 10
'® 28/36.00 Silty sand (SM) 0 79 21 0
® 28/44.25 Sandy silt (CL) 2 17 66 15

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.
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PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND | SILT | CLAY
% % % %
33/1.50 Sandy silt (CL) 0 20 70 10
O 33/7.50 Fine sand (SP-SM) 0 94 6 0
® 33/11.25 Sandy silt (CL) 2 19 67 12
A 33/18.00 Fine sand (SP-SM) 0 93 7 0

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS Fig. 35
SAND
CLAY SILT FINE | MEDIUM [COARSE GRAVEL
- +
00 /f// 7
80 / //
70 /
'_
I
Ll
: 7! //
[an]
& 50
Z
Lo
= /
& 40
: J
L
& 30 / /
;/
20
_9/,.@/
——
10 1o
0
0.001 0.01 0.1 1 10
PARTICLE SIZE, mm
SYMBOL BH.NO / DEPTH. DESCRIPTION GRAVEL| SAND SILT CLAY
% % % %
33/27.00 Fine sand (SP-SM) 2 92 6 0
O 33/35.25 Sandy silt (CL) 3 23 61 13
® 33/42.00 Fine sand (SP-SM) 4 89 7 0

GRAIN SIZE ANALYSIS

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.
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Fig. 36
DRAINED DIRECT SHEAR TEST
Borehole No: 3 Dry Density || "c" Value |["0" Value
Depth : 5.25m gm/cc kg/cm? DEGREE
1.54 0 31

Type of Test  : Drained Direct Shear
Test
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Fig. 37
DRAINED DIRECT SHEAR TEST
Borehole No: 3 Dry Density || "c" Value |["0" Value
Depth : 8.25m gm/cc kg/cm? DEGREE
1.59 0 33

Type of Test  : Drained Direct Shear
Test
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Fig. 38
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 3
Depth 14.25m
BULK DENSITY || DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
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Fig. 39
DRAINED DIRECT SHEAR TEST
Borehole No: 3 Dry Density || "c" Value |["0" Value
Depth : 23.25m gm/cc kg/cm? DEGREE
1.68 0 35

Type of Test  : Drained Direct Shear
Test
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Fig. 40
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 3
Depth : 32.25m
BULK DENSITY || DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
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Fig. 41
DRAINED DIRECT SHEAR TEST
Borehole No: 3 Dry Density || "c" Value |["0" Value
Depth : 38.25m gm/cc kg/cm? DEGREE
1.75 0 37

Type of Test  : Drained Direct Shear
Test
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Fig. 42
DRAINED DIRECT SHEAR TEST
Borehole No: 4 Dry Density || "c" Value |["0" Value
Depth : 2.25m gm/cc kg/cm? DEGREE
1.50 0 29

Type of Test  : Drained Direct Shear
Test
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Fig. 43
DRAINED DIRECT SHEAR TEST
Borehole No: 4 Dry Density || "c" Value |["0" Value
Depth : 8.25m gm/cc kg/cm? DEGREE
1.56 0 32

Type of Test  : Drained Direct Shear
Test
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Fig. 44
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 4
Depth : 14.25m
BULK DENSITY || DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
1.89 1.61 17.1 1.20 7
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Fig. 45
DRAINED DIRECT SHEAR TEST
Borehole No: 4 Dry Density || "c" Value |["0" Value
Depth : 23.25m gm/cc kg/cm? DEGREE
1.69 0 36

Type of Test  : Drained Direct Shear
Test
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Fig. 46
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 4
Depth : 29.25m
BULK DENSITY || DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
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Fig. 47
DRAINED DIRECT SHEAR TEST
Borehole No: 4 Dry Density || "c" Value |["0" Value
Depth : 35.25m gm/cc kg/cm? DEGREE
1.74 0 37

Type of Test  : Drained Direct Shear
Test
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Fig. 48
DRAINED DIRECT SHEAR TEST
Borehole No: 4 Dry Density || "c" Value |["0" Value
Depth : 44.25m gm/cc kg/cm? DEGREE
1.77 0 38

Type of Test  : Drained Direct Shear
Test
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Fig. 49
DRAINED DIRECT SHEAR TEST
BoreholeNo: 5 Dry Density || "c" Value |["0" Value
Depth : 5.25m gm/cc kg/cm? DEGREE
1.55 0 30

Type of Test  : Drained Direct Shear
Test
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Fig. 50
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 5
Depth 11.25m
BULK DENSITY | DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
1.80 1.58 13.8 0.80 8
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Fig. 51
DRAINED DIRECT SHEAR TEST
BoreholeNo: 5 Dry Density || "c" Value |["0" Value
Depth : 17.25m gm/cc kg/cm? DEGREE
1.63 0 34

Type of Test  : Drained Direct Shear
Test
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Fig. 52
DRAINED DIRECT SHEAR TEST
BoreholeNo: 5 Dry Density || "c" Value |["0" Value
Depth : 26.25m gm/cc kg/cm? DEGREE
1.70 0 37

Type of Test  : Drained Direct Shear
Test
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Fig. 53
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 5
Depth : 29.25m
BULK DENSITY || DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
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Fig. 54
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 5
Depth : 41.25m
BULK DENSITY || DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
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Fig. 55
DRAINED DIRECT SHEAR TEST
Borehole No: 8 Dry Density || "c" Value |["0" Value
Depth : 5.25m gm/cc kg/cm? DEGREE
1.55 0 30

Type of Test  : Drained Direct Shear
Test
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Fig. 56
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 8
Depth 11.25m
BULK DENSITY | DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
1.79 1.58 13.4 0.80 8
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Fig. 57
DRAINED DIRECT SHEAR TEST
Borehole No: 8 Dry Density || "c" Value |["0" Value
Depth : 17.25m gm/cc kg/cm? DEGREE
1.61 0 35

Type of Test  : Drained Direct Shear
Test
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Fig. 58
DRAINED DIRECT SHEAR TEST
Borehole No: 8 Dry Density || "c" Value |["0" Value
Depth : 23.25m gm/cc kg/cm? DEGREE
1.66 0 36

Type of Test  : Drained Direct Shear
Test
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Fig. 59
DRAINED DIRECT SHEAR TEST
Borehole No: 8 Dry Density || "c" Value |["0" Value
Depth : 32.25m gm/cc kg/cm? DEGREE
1.71 0 36

Type of Test  : Drained Direct Shear
Test
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Fig. 60
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 8
Depth : 41.25m
BULK DENSITY || DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
2.14 1.74 23.1 1.90 9
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Fig. 61
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 9
Depth 2.25m
BULK DENSITY | DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
1.65 1.50 10.3 0.55 9
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Fig. 62
DRAINED DIRECT SHEAR TEST
BoreholeNo: 9 Dry Density || "c" Value |["0" Value
Depth : 8.25m gm/cc kg/cm? DEGREE
1.56 0 32

Type of Test  : Drained Direct Shear
Test
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Fig. 63
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 9
Depth : 14.25m
BULK DENSITY | DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
1.85 1.57 18.1 0.70 8
5.0 ! | l ! ! l
I I I I I I
I I I I I I
! ! ! ! ! !
S A0 ro T T T Jo AT -
g I I I I I I
k=) I I I I I I
hv4 .
— I I I I I I
o 30 T T T T T T 0T -
$ I I I I I I
o I I I I I I
|_
n
@
<
L
T
n

NORMAL STRESS (kg/lcm?)

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT
AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

Fig. 64
DRAINED DIRECT SHEAR TEST
BoreholeNo: 9 Dry Density || "c" Value |["0" Value
Depth : 20.25m gm/cc kg/cm? DEGREE
1.62 0 34

Type of Test  : Drained Direct Shear
Test
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Fig. 65
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 9
Depth : 29.25m
BULK DENSITY || DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
2.00 1.66 20.7 1.60 9
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Fig. 66
DRAINED DIRECT SHEAR TEST
BoreholeNo: 9 Dry Density || "c" Value |["0" Value
Depth : 38.25m gm/cc kg/cm? DEGREE
1.73 0 37

Type of Test  : Drained Direct Shear
Test
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Fig. 67
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 10
Depth 2.25m
BULK DENSITY | DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
1.67 1.52 10.0 0.50 9
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Fig. 68
DRAINED DIRECT SHEAR TEST
Borehole No: 10 Dry Density || "c" Value |["0" Value
Depth : 8.25m gm/cc kg/cm? DEGREE
1.56 0 32

Type of Test  : Drained Direct Shear
Test
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Fig. 69
DRAINED DIRECT SHEAR TEST
Borehole No: 10 Dry Density || "c" Value |["0" Value
Depth : 17.25m gm/cc kg/cm? DEGREE
1.60 0 34

Type of Test  : Drained Direct Shear
Test
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Fig. 70
DRAINED DIRECT SHEAR TEST
Borehole No: 10 Dry Density || "c" Value |["0" Value
Depth : 23.25m gm/cc kg/cm? DEGREE
1.63 0 35

Type of Test  : Drained Direct Shear
Test
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Fig. 71
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 10
Depth : 29.25m
BULK DENSITY || DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
2.02 1.66 21.6 1.70 8
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Fig. 72
DRAINED DIRECT SHEAR TEST
Borehole No: 10 Dry Density || "c" Value |["0" Value
Depth : 38.25m gm/cc kg/cm? DEGREE
1.74 0 38

Type of Test  : Drained Direct Shear
Test
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Fig. 73
DRAINED DIRECT SHEAR TEST
Borehole No: 14 Dry Density || "c" Value |["0" Value
Depth : 2.25m gm/cc kg/cm? DEGREE
1.51 0 29

Type of Test  : Drained Direct Shear
Test
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Fig. 74
DRAINED DIRECT SHEAR TEST
Borehole No: 14 Dry Density || "c" Value |["0" Value
Depth : 5.25m gm/cc kg/cm? DEGREE
1.54 0 31

Type of Test  : Drained Direct Shear
Test
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Fig. 75
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 14
Depth 14.25m
BULK DENSITY | DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
1.87 1.59 17.9 1.55 9
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Fig. 76
DRAINED DIRECT SHEAR TEST
Borehole No: 14 Dry Density || "c" Value |["0" Value
Depth : 20.25m gm/cc kg/cm? DEGREE
1.64 0 35

Type of Test  : Drained Direct Shear
Test
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Fig. 77
DRAINED DIRECT SHEAR TEST
Borehole No: 14 Dry Density || "c" Value |["0" Value
Depth : 29.25m gm/cc kg/cm? DEGREE
1.68 0 37

Type of Test  : Drained Direct Shear
Test
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Fig. 78
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 14
Depth : 38.25m
BULK DENSITY || DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
2.11 1.73 22.2 1.95 8
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Fig. 79
DRAINED DIRECT SHEAR TEST
Borehole No: 16 Dry Density || "c" Value |["0" Value
Depth : 5.25m gm/cc kg/cm? DEGREE
1.53 0 31

Type of Test  : Drained Direct Shear
Test
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Fig. 80
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 16
Depth 11.25m
BULK DENSITY | DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
1.79 1.57 13.8 0.85 7
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Fig. 81
DRAINED DIRECT SHEAR TEST
Borehole No: 16 Dry Density || "c" Value |["0" Value
Depth : 17.25m gm/cc kg/cm? DEGREE
1.61 0 35

Type of Test  : Drained Direct Shear
Test
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Fig. 82
DRAINED DIRECT SHEAR TEST
Borehole No: 16 Dry Density || "c" Value |["0" Value
Depth : 23.25m gm/cc kg/cm? DEGREE
1.64 0 36

Type of Test  : Drained Direct Shear
Test
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Fig. 83
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 16
Depth : 29.25m
BULK DENSITY || DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
2.05 1.68 22.1 1.85 9
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Fig. 84
DRAINED DIRECT SHEAR TEST
Borehole No: 16 Dry Density || "c" Value |["0" Value
Depth : 35.25m gm/cc kg/cm? DEGREE
1.72 0 36

Type of Test  : Drained Direct Shear
Test
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Fig. 85
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 16
Depth : 44.25m
BULK DENSITY || DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
2.15 1.75 23.1 2.05 8
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Fig. 86
DRAINED DIRECT SHEAR TEST
Borehole No: 28 Dry Density || "c" Value |["0" Value
Depth : 5.25m gm/cc kg/cm? DEGREE
1.53 0 29

Type of Test  : Drained Direct Shear
Test
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Fig. 87
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 28
Depth 11.25m
BULK DENSITY | DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
1.78 1.56 14.1 0.70 8
5.0 ! | l ! ! l
| | ! | | |
| | ! | | |
! ! ! ! ! !
~ 40 o ro LB T T T T -
£ | | ! | | |
> I I I I I I
hv4 .
~ ! ! ! ! ! !
o 30T F- T T ToTT T R -
% | | ! | | |
" | | ! | | |
|_
n
@
<
L
T
n

SOIL

NORMAL STRESS (kg/lcm?)

INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT

AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

Fig. 88
DRAINED DIRECT SHEAR TEST
Borehole No: 28 Dry Density || "c" Value |["0" Value
Depth : 20.25m gm/cc kg/cm? DEGREE
1.60 0 34

Type of Test  : Drained Direct Shear
Test

2.5

)

2.0

S ( kg/cm?
o1

SHEAR |_§TRESS
o

o
&

0.0

NORMAL STRESS (kglcm?)

SOIL INVESTIGATION WORK FOR PROPOSED SAMSUNG PLANT
AT NOIDA, U.P.




UV GLOBAL GEO SOLUTIONS PVT. LTD.

GEOTECHNICAL CONSULTANTS

Fig. 89
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 28
Depth 29.25m
BULK DENSITY || DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
2.02 1.66 21.4 1.75 10
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Fig. 90
DRAINED DIRECT SHEAR TEST
Borehole No: 28 Dry Density || "c" Value |["0" Value
Depth : 35.25m gm/cc kg/cm? DEGREE
1.71 0 36

Type of Test  : Drained Direct Shear
Test
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Fig. 91
DRAINED DIRECT SHEAR TEST
Borehole No: 28 Dry Density || "c" Value |["0" Value
Depth © 41.25m gm/cc kg/cm? DEGREE
1.74 0 37

Type of Test  : Drained Direct Shear
Test
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Fig. 92
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 33
Depth : 2.25m
BULK DENSITY | DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
1.68 1.52 10.2 0.55 10
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Fig. 93
DRAINED DIRECT SHEAR TEST
Borehole No: 33 Dry Density || "c" Value |["0" Value
Depth : 8.25m gm/cc kg/cm? DEGREE
1.55 0 32

Type of Test  : Drained Direct Shear
Test
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Fig. 94
DRAINED DIRECT SHEAR TEST
Borehole No: 33 Dry Density || "c" Value |["0" Value
Depth : 14.25m gm/cc kg/cm? DEGREE
1.58 0 33

Type of Test  : Drained Direct Shear
Test
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Fig. 95
DRAINED DIRECT SHEAR TEST
Borehole No: 33 Dry Density || "c" Value |["0" Value
Depth : 20.25m gm/cc kg/cm? DEGREE
1.62 0 35

Type of Test  : Drained Direct Shear
Test
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Fig. 96
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
Borehole No : 33
Depth : 35.25m
BULK DENSITY || DRY DENSITY || MOISTURE CONTENT "c" Value "@" Value
gm/cc gm/cc % kg/icm? DEGREE
2.11 1.72 22.4 1.90 8
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Fig. 97
DRAINED DIRECT SHEAR TEST
Borehole No: 33 Dry Density || "c" Value |["0" Value
Depth © 41.25m gm/cc kg/cm? DEGREE
1.76 0 38

Type of Test  : Drained Direct Shear
Test
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Fig. 98

Project: Soil Investigation Work for Proposed Samsung Plant at Noida, U.P.

BEARING CAPACITY ANALYSIS FOR SHALLOW FOUNDATIONS AS PER IS 6403-1981

The bearing capacity equation is as follows :

Qnet safe = (L/FS){cNccd+q(Ng-1)qdq+0.5ByN, &, d,Ru}

where:
Onetsafe = Safe net bearing capacity c= cohesion intercept
g = overburden pressure B = Foundation width
vy = Bulk density of soil below founding level
Rw = Water table correction factor FS = Factor of safety
N¢, Ng, N, = bearing capacity factors, which are a function of ¢
dc,dg, d, = Depth factors
e, &g, &, = Shape factors
Soil parazmeters Bulk Density Profile
c= 500 T/m o = 8.0  degrees GENERAL SHEAR FAILURE
c'= 333 T/m? o= 5.4 degrees LOCAL SHEAR FAILURE Depth, m Y
General Shear Failure : NC = 7.53 Nq = 2.06 Ny = 0.86 From To T/m3
Local Shear Failure Ne = 6.60 Ng = 1.62 N, = 0.49 0.0 5.0 | 1.60
5.0 10.0 | 1.75
Factor of safety = 25 as per IS 1904-1986 10.0 | 25.0 | 1.90
Design Water Table depth = 10.0 m
Ry factor: Constant value(V) for worst condition or calculate(C) based RW = 0.60

on WT Depth ? :

Depth factor to be considered ?
For computation of Depth Factor, depth below GL to be ignored to account for loose soils,poorly compacted backfill
above foundation, scour etc. =

\%
Y

AVERAGE OF LOCAL &
GENERAL SHEAR

1.0

FAILURE CRITERIA : FAILURE
Foundation c 2
Dimensions FOUN- = Shape Factors Depth factors (GSF) | Depth factors (LSF) | Qnet safe, 1/M Safe Net Bearing
%ﬁﬂg&' '% Rw , , Capacity T/m?
B, m L,m 2 Ce Eq &, dc dq d, dc d, GSF | LSF
3.0 3.0 Square 2.0 0.60 |1.30|1.20| 0.80 | 1.08 | 1.00 | 1.00 | 1.07 | 1.00 | 1.00 | 23.1 | 135 18.3
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Noida, U.P.

Project: Soil Investigation Work for Proposed Samsung Plant at
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SETTLEMENT ANALYSIS FOR SHALLOW FOUNDATIONS AS PER IS: 8009 (Part-1)-1976, Clause 9.1.4

XS : 8009 (FPaxt I) - 197¢
T |
e
: .l p—
Design Water Table Depth : 10.0m
R\, factor : Calculate (C) based on water table depth or
Fixed Value(V) for worst condition : Vv Rw factor for design : 0.6
Fox's Depth Factor to be considered ? Y
Depth to be ignored in Depth Factor Computation for loose
soils, poorly compacted backfill, scour, etc. 10 m
Tolerable Total Settlement : 50 mm
Settlement
c = c S . - Net
Se | SE | s¢ c & | @ lkglem® ©° | 2% | Allowable
Sg | 85| 8¢ sh 235 | (asread off R o5 |55 Bearin
%g 5 2| sg e 8z from graph), Yleg 'E’E Pressur%
Q x ,
2 53 ge z mm gu i T/m?
3.0 3.0 20 Square 12.0 26.5 0.60 | 091 1.0 124

Lower of the two values of the above (Shear Criteria & Settlement Criteria) has been considered for

the design. i.e. 12.4 T/m?.
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COMPUTATION OF SAFE AXIAL COMPRESSIVE PILE CAPACITY
BY STATIC ANALYSIS
Analysis in accordance with 1S 2911 Part 1 Section 2-1979 Reaffirmed 1997

Project :  Soil Investigation Work for Proposed Samsung Plant at Noida, U.P.
Pile Type: Bored Castin Situ RCC Pile Loading : Axial Compression
The safe pile capacity is computed as :
Qsare=(L/FS){Z1 o n[(ac'l'pktanB)AsL]+[(CNc+qu+0-5D Y Ny)Ap]}
where :
Qsate = safe axial pile capacity, Tonnes FS =  Factor of safety
a = adhesion factor p =  overburden pressure, T/m?
5 _ friction angle between soil and pile, L = Pile segment length in selected
dearees (= ¢) layer
c =  cohesion intercept, T/m? k =  earth pressure coefficient
Y = effective density of soil, T/m® D =  Pile diameter
Ne, Ng, N,= Beari.ng capacity factors, which are a A, = Ppile surface area per m length
function of ¢
n = number of layers A, =  Pile end bearing area
Pile Cross section : Circle Pile cut-off Level (COL) : 20 m
Pile Diameter ,D : 1000 mm
Pile Surface Area, A, = 3.142 m’/m length Pile cross-section Area, A, = 0.785 m*
Overburden Pressure to be considered below : 20 m
Consider overburden pressure to 15 pile diameters, i.e. 15.0 m below 20 m
become constant below : i,e. 17.0 m below 00 m
Design Water Table Depth: 5.0 m
Factor of Safety : 2.5 as per 1S 1904-1986
5 .| Depthm Sail I PN
% 2 P L E @ % § k a Ne Nq N,
- From| To Classification s |8 =
1 0.0 | 3.0 Sandy Silt 5.0 7 1.66 1.5 0.5
2 3.0 | 9.0 | Silty Sand/Fine Sand | 0.0 29 1.75 1.5 0.5
3 9.0 | 15.0 Sandy Silt 9.0 8 1.85 1.5 0.5 9.0 2.06] 0.86
4 15.0 | 21.0 Fine Sand 0.0 31 1.92 1.5 0.5 23.93| 25.99
5 21.0| 27.0 Sandy Silt 13.0 7 2.00 1.5 0.5 9.0 1.88[ 0.71
6 27.0 | 33.0 Fine Sand 0.0 31 2.02 1.5 0.5 23.93] 25.99
7 33.0 | 40.0 Fine Sand 0.0 32 2.02 1.5 0.5 28.88| 30.21
Pile Capacity Calculation at following 20.0]_24.0] _28.0] _30.0l 32.0
Pile Length(s) below cut-off Level (m) 35.0|




COMPUTATION OF SAFE AXIAL COMPRESSIVE PILE CAPACITY
BY STATIC ANALYSIS
Analysis in accordance with 1S 2911 Part 1 Section 2-1979 Reaffirmed 1997

Project :  Soil Investigation Work for Proposed Samsung Plant at Noida, U.P.
Pile Type : Bored Cast in Situ RCC Pile Loading : Axial Compression
Pile Dia = 1000 mm
> = T ol|c 5. 128 |< e o222
3 =N Soil Parameters 25 25| 8S | 53 | g 2|2 |5sc|&3
8 E &3 |Layer §$-§-§ T S 2l | =3 | =8 5% qa_)%
° e = e—.? =~ F| T/m? | T/m? |Tonnes |Tonnes| T/m? |Tonnes |Tonnes |Tonnes
0.0 -
1 50
2.0 00 [ "1 """ "7T0.00
1 50 7 1.66 a
Ll |o® 265 83
3.0 1.0 1.66 8.3
2 0.0 29 1.75
L 3™ | 284 178
5.0 3.0 5.16 26.1
2 0.0 29 0.75 6
L | |e% | 554 696
9.0 7.0 8.16 95.7
3 9.0 8 0.85 "
101 | 676 | 127.4
15.0| 13.0 "~ 1" " "7 T "T11i3%26 223.1
4 0.0 31 0.92 2
143° 115 78| 80.3
170|150 1" T[T "1 T 711510 303.4
4 0.0 31 0.92 0
152 11361 1710
2120190 "1 " "1 " 71510 474.4
5 13.0 7 1.00 0
1562 | 908 | 292
220200 "1 " "1 71510 503.6 | 145.7 | 1145 | 618.0 | 247
5 13.0 7 1.00 0
1561 908 | 116.6
260|240 "~ 1 " "1 " 71510 620.2 | 145.7 | 1145 | 734.7 | 294
5 13.0 7 1.00 0
1562 | g og [ 292
270|250 "1 " "1 71510 649.4 |1 145.7| 1145 | 763.8 | 306
6 0.0 31 1.02 0
L L Y |13.61] 128.3
30.0 | 28.0 15.10 777.7) 374.5| 294.2 |1071.8] 429




COMPUTATION OF SAFE AXIAL COMPRESSIVE PILE CAPACITY
BY STATIC ANALYSIS
Analysis in accordance with 1S 2911 Part 1 Section 2-1979 Reaffirmed 1997

Project :  Soil Investigation Work for Proposed Samsung Plant at Noida, U.P.
Pile Type : Bored Cast in Situ RCC Pile Loading : Axial Compression
Pile Dia = 1000 mm
o o c [
2 E |0 |Layer 23 |oB8|E23258|l =] w8 S| o8&
i IR A o - S5 |Ex|("C3EYE|EQ| B8 |£8 |88
20 o % 0. E o g e mE O c -] Lo o = (@] n O
A Lo = < 2l =E 2 2 2
e s | =0 T/m* | T/m* |Tonnes|Tonnes| T/m® [Tonnes [ Tonnes | Tonnes
30.0] 28.0 15.10]14.15 777.7| 3745 | 294.2 |1071.8| 429
6 0.0 31 | 1.02 o
L] Y |1361| 855
32.0 | 30.0 15.10 863.2 | 374.5| 294.2 |1157.3| 463
6 0.0 31 | 1.02 0
L Y 1361 428
33.0| 31.0 15.10 905.9| 374.5| 294.2 |1200.1| 480
7 0.0 32 1.02 0
L Y |14a5] 445
34.0 | 32.0 15.10 950.4 | 451.5| 354.6 |1305.0| 522
7 0.0 32 1.02 0
LY |14.15] 1334
37.0| 35.0 15.10 1083.8] 451.5| 354.6 |1438.4| 575
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