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Client: M/s. BHEL. PE&SD, Hyderabad 1 Soil Investigation works for proposed 65 MW NLC Solar Power

Project at, Cuddalore, Tamil Nadu.

SOIL INVESTIGATION REPORT

1.0 INTRODUCTION

1.1

" The work of sub- soil Investigation for the for proposed 65 MW Solar Power Plant

structures at NLC, Neyveli was entrusted to M/s. Geo Foundations and Structures
(P) Ltd., Adyar, Chennai — 600 020, by M/s. BHEL PE & SD, Hydrabad. The entire
project site is split in to two sites namely Site 1- 40 MW and Site 2 — 25 MW. This
report deals with details of twenty two bore holes of Site 1- 40 MW only.

The soil Investigation and laboratory studies were carried out during July and
August 2016. This report summarizes the results of the soil investigation, and

presents recommendation for suitable type of foundation.

2.0 OBJECTIVE OF INVESTIGATION

2.1 The objective of soil investigation is fo determine the nature and characteristics of

sub-soil below the ground level for the proposed structures. The  study includes
identification of suitable type of foundation for the proposed structures and

assessment of safe bearing capacity.

3.0 SCOPE OF WORK

3.1

3.2

3.3

3.4

The scope of work at this site comprises of the following:

Mobilization of boring rig with all necessary equipments and personnel.

Boring of twenty two bore holes of 150 mm diameter with Calyx drilling
equipments through sand, silt, clay & rock etc up to hard strata.
Conducting Standard Penetratfion Tests in the bore holes and collecting the
representative soil samples including packing and transportation to laboratory.
To conduct the following laboratory tests on soil samples:

(a)  Sieve analysis

(o)  Index properties:

Geo Foundations & Structures Pvt. Ltd
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4.0

3.5

3.6

3.7

3.8

3.9

4.1

4.2

4.3

(i) Liquid limit
(ii) Plastic limit
(c)  Dry & wet density
(d)  Water content
(e)  Specific gravity
(f) Direct shear test
(@) UGS
Recording ground water level.
Conducting Forty CBR Tests.
Conducting Forty Electrical Resistivity tests.
Conducting one Trial Pit.
Preparation and sub submitting detailed report with field and laboratory results

and recommendations for foundations.

FIELD INVESTIGATIONS-GEO-TECHNICAL STUDIES

Boring rig with all requisite equipments and accessories were mobilized at the
worksite. A team of technical personnel with skilled labours was also deputed.
Twenty two bore holes of 150 mm diameter were bored to a maximum depth up
fo 7.50 m below the existing ground level. The bore holes were made as per
relevant Indian Standard 1S: 1892.

Representative soil samples were collected at every change of strata of about
0.5 m depth interval up to 7.50 m from the existing ground level up to the
termination depth. The samples so collected were sealed and numbered with full
particulars for idenfification and sent to the laboratory for conducting the

required tests.

Geo Foundations & Structures Pvt. Ltd
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4.4 Standard Penetration tests were conducted in the bore holes at 0.5 m depth
intervals up to 5 m from the existing ground level up to the termination depth, as
per the relevant Indian Standard, IS: 2131. In this test, a standard split spoon
sampler is driven info the ground at the required depth by means of standard
hammer of 63.5 kgs weight, falling from a height of 75 cm. Number of blows for
the first 15 cm is not taken info consideration because of possible disturbances or
presence of settled, suspended matters at the bottom of the bore- holes. The
total number of blows for the next 30 cm depth of penetration is considered as
SPT *N’ value as shown in Figure nos. 1 to 22.

5.0 LABORATORY INVESTIGATION

The following laboratory tests were conducted on the selected soil samples collected
from the test bore holes:
(a) Sieve analysis
(b) Index properties:
(i) Liquid limit
(i) Plastic limit
(c) Dry & wet density
(d) Water content
(e) Specific gravity
(f) Free swell index
All the above laboratory tests were carried out as per relevant Indian Standards.
All the soil samples were identified and classified as per relevant Indian Standard,

IS: 1498. The results are shown in Tables Nos. 1 to 22.

Geo Foundations & Structures Pvt. Ltd
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6.0 SOIL PROFILE

Soil profile of the bore holes are as given below:

In bore hole BH 1, loose clayey sand occurs from ground level up to 1.5 m, followed by
dense to very dense clayey sand up 5.5 m, at which depth the borehole was terminated.
In bore hole BH 2, loose clayey sand occurs from ground level up to 1.5 m, followed by
hard sandy clay of medium plasticity up to 4.5 m, followed by very dense clayey sand, at
which depth the borehole was terminated.

In bore hole BH 3, loose clayey sand occurs from ground level up to 1.5 m, followed by
dense clayey sand up to 2.5 m, hard sandy clay of medium plasticity up to 4.5 m, followed
by very dense clayey sand, at which depth the borehole was terminated.

In bore hole BH 4, stiff sandy clay of medium plasticity occurs from ground level up to 1.5
m, followed by hard sandy clay of medium plasticity up to 5.5 m, at which depth the
borehole was terminated.

In bore hole BH 5, medium dense clayey sand occurs from ground level up to 2.5 m,
followed by hard sandy clay of medium plasticity up to 5.5 m, at which depth the
borehole was terminated.

In bore hole BH 6, medium sfiff to hard sandy clay of medium plasticity occurs from ground
level up to 1.5 m, followed by very stiff to hard sandy clay of medium plasticity up to 3.5 m,
very dense clayey sand with gravel up to 4.5 m, followed by very dense clayey sand up o
5.5 m, at which depth the borehole was terminated.

In bore hole BH 7, loose clayey sand occurs from ground level up to 1.5 m, followed by sfiff
sandy clay of medium plasticity up to 2.5 m, very dense clayey sand with gravel up to 3.5
m, very dense clayey sand up to 5 m, followed by hard sandy clay of medium plasticity, at
which depth the borehole was terminated.

In bore hole BH 8, loose clayey sand occurs from ground level up to 1.5 m, followed by

very stiff sandy clay of medium plasticity up to 2.5 m, very dense clayey sand up to 4.5 m,

Geo Foundations & Structures Pvt. Ltd
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followed by hard sandy clay of medium plasticity, at which depth the borehole was
terminated.

In bore hole BH 9, medium sfiff sandy clay of low plasticity occurs from ground level up to
1.5 m, followed by very stiff sandy clay of medium plasticity up fo 2.5 m, followed by hard
sandy clay of medium plasticity up to 5.5 m, at which depth the bore hole was
terminated.

In bore hole BH 10, loose clayey sand of medium plasticity occurs from ground level up to
4 m, followed by hard sandy clay of low to medium plasticity up to 5.5 m, at which depth
the borehole was terminated.

In bore hole BH 11, loose to medium dense clayey sand occurs from ground level up to 2.5
m, followed by very dense clayey sand with gravel up to 3.5 m, hard sandy clay of low
plasticity occurs up to 5.5 m, followed by very dense clayey sand, at which depth the
borehole was terminated.

In bore hole BH 12, Loose dense clayey sand occurs from ground level up to 1.5 m,
followed by very stiff sandy clay of medium plasticity up to 2.5 m, hard sandy clay of
medium plasticity up to 4.5 m, very dense silty sand up to 5.5 m, followed by hard sandy
clay of medium plasticity, at which depth the borehole was terminated.

In bore hole BH 13, medium stiff sandy clay of medium plasticity occurs from ground level
up to 1.5 m, followed by hard sandy clay of low to medium plasticity up to 4.5 m, at which
depth the borehole was terminated.

In bore hole BH 14, loose clayey sand occurs from ground level up to 1.5 m, followed by
medium dense clayey sand up to 2.5 m, very dense clayey sand up to 5.5 m, af which
depth the borehole was terminated.

In bore hole BH 15, loose clayey sand occurs from ground level up to 1.5 m followed by

very stiff sandy clay of low plasticity up to 2.5 m, hard sandy clay of low plasticity up to 4.5
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m, followed by very dense clayey sand up to 5.5 m, at which depth the borehole was
terminated.

In bore hole BH 16, medium dense clayey sand occurs from ground level up fo 1.5 m,
followed by very dense clayey sand up fo 3.5 m, very dense, clayey sand with gravel of
up to 4.5 m, followed by very dense clayey sand up to 5.5 m, at which depth the borehole
was terminated.

In bore hole BH 17, loose to medium dense clayey sand occurs from ground level up to 3
m, followed by very dense clayey sand up to 5§ m, at which depth the borehole was
terminated.

In bore hole BH 18, medium sandy clay of low plasticity occurs from ground level up to 1.5
m, followed by hard sandy clay of low plasticity up to 3.5 m, very dense clayey sand
occurs up to 5 m, followed by very dense silty sand, at which depth the borehole was
terminated.

In bore hole BH 19, medium clayey sand of occurs from ground level up to 1.5 m, followed
by very dense clayey sand up to 5.5 m, at which depth the borehole was terminated.

In bore hole BH 20, loose to medium dense clayey sand occurs from ground level up to 4
m , followed by very dense clayey sand up to 6.5 m, at which depth the borehole was
terminated.

In bore hole BH 21, loose to medium clayey sand of occurs from ground level up to 3.5 m,
followed by very dense clayey sand of up to 7.5 m, followed by very dense clayey sand ,
at which depth the borehole was terminated.

In bore hole BH 22, |oose to medium dense clayey sand occurs from ground level up to 2.5
m, followed by very dense clayey sand up to 5.5 m, at which depth the borehole was

terminated.

Geo Foundations & Structures Pvt. Ltd
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7.0 GROUND WATER LEVEL

Ground water level was met at a depth ranging from 2.2 m to 3.5 m, with in the bore
holes during the continuous boring from 23.07.2016 to 02.08.2016.

8.0 DESIGN PARAMETERS

Shear Parameters as presented in table-23 below were retrieved from UDS samples

collected from Bore holes and CBR locations.

TABLE 23
Bore holes Depth Type of sub Soil Test Shear Parameters
from EGL stratum type
C din
(m) (kg/cm?) | degree
BH — 3 1.0 Clayey SAND DS - 29
BH — 4 1.0 Sandy CLAY TA 0.55 8
BH— 6 1.0 Sandy CLAY TA 0.63 11
BH -8 1.0 Sandy CLAY TA 0.60 8
BH -10 1.0 Clayey SAND DS - 28
BH 11 1.0 Clayey SAND DS - 29
1.0 Clayey SAND DS - 28
BH - 14
1.0 Clayey SAND DS - 31
BH-16

Geo Foundations & Structures Pvt. Ltd
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CBR Depth from EGL | Type of sub Soil stratum | Test type | Shear Parameters
(m) (kg/ccmz) dogree
CBR-1 0.5 Clayey SAND DS - 31
CBR-2 0.5 Clayey SAND DS - 30
CBR-3 0.5 Clayey SAND DS - 28
CBR-4 0.5 Sandy CLAY TA 0.63 8
CBR-5 0.5 Sandy CLAY TA 0.60 8
CBR-6 0.5 Clayey SAND DS - 28
CBR.7 0.5 Clayey SAND DS - 27
CBR.G 0.5 Sandy CLAY TA 0.45 8
CBR. 0.5 Clayey SAND DS - 28
CBR-10 0.5 Clayey SAND DS - 29
CBR-11 0.5 Sandy CLAY TA 0.4] 8
CBR12 0.5 Clayey SAND DS - 30
CBR13 0.5 Sandy CLAY TA 0.40 9
CBRIS 0.5 Clayey SAND DS - 27
CBR17 0.5 Clayey SAND DS B, 28
CBR18 0.5 Clayey SAND DS - 29
Y 0.5 Sandy CLAY TA 0.55 8
. 0.5 Sandy CLAY TA 0.60 6
CBR23 0.5 Sandy CLAY TA 0.60 5

Geo Foundations & Structures Pvt. Ltd
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9.0 DISCUSSION AND RECCOMENDATIONS ON RESULTS AND TYPE OF FOUNDATIONS:

On the basis of subsoil conditions discussed in SI. No. 6, Pile foundations may be considered.

PILE FOUNDATIONS:

e Bored cast in situ concrete pile foundations of 2 m length from existing ground level

are recommended.

e Therecommended safe load carrying capacity of bored cast in situ concrete piles

as per IS 2911 (Part 1/Sec2) for 30 cm pile diameter is presented in Table 23.

TABLE 24
Approximate Recommended Lateral Up lift
Length of Pile from Dia (cm) ?;eo‘z;fw(%' Capacity (T) | capacity (T)
G.L(m) pactty
2m 30 3.5 1.0 1.5

10.0 The results and recommendations given in this report are based on the results of the
soil investigation carried out. If, in actual execution, any variation is found, the

consultants may also be referred to.

For GEO FOUNDATIONS & STRUCTURES PVT. LTD.

A. Suresh Kumar, M.Tech (Geo technical), M.B.A (T.M)
D.G.M. (Geo Technical)

APPROVED BY,

Dr. K. Muthukrishnaiah BE (Hons), M.Tech., Ph.D.,
(Professor & Head, Ocean Engineering Dept. IIT Madras)(Rtd),
(Chief Consultant)

Geo Foundations & Structures Pvt. Ltd
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Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-1
Bore Hole No : BH-1 Fig No. 1
Location : 40 MW, NLC
Co-ordinates - N 12869, E 4308
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level - 3.00 m from G.L on 01.08.2016 Start Date - 31.07.2016
PVT. LTD Termination Depth :5.50m End Date : 31.07.2016
o = PENETRATION E
= w £ . E SPT'N' PROFILE
SOIL w = = - 5 VALUES %8
«| 2|2 = B 5 g < REMARKS
DESCRIPTION 5121z =) o w = 5 =% NS
olo |3 z = =z T o v 3 R|a
3l 2 (8= & = | = | B P EI1E| 5| 2 ol = | g
o| 5 |0E| = & 3 a o v131 2 = Rle[3 |8 8|
§ B -
2 SPT-1 | S |~ 0.50 —
= -
Clayeysanp [ o | 8 - 050095 | 3| 4| 5 | 9 |\ -
(sc-CL) |y _ "
8 - -
S - _
SPT2 | SS [= 1.50 \ -
5 - 1.50-1.95 1|16 21 37 -
> - N
5 - "
6 - -
g - -
g - "
I AND B -
Clayey s foy - P13 | SS |— 2.50 \ -
(sc-ci) o - 250295 | 18|31 | 45 | 76 -
g . - V7 - GW.L
j<ie} - _
0 D
25 ====1"--- - - 1 -1 |~ 777" r1- 77T x1—"17"-—"~"~"~-
§3 - \ =1 |
> - =
SPTA | S5 1= 330 5590 | 24 [ 41 >50 [>100 =
- o _ 50/10cm
- - penetration
5 - "
2
2 - "
8 SPTS |35 = 430 a7 (a1 (50 >100 =
Clayey SAND 2l 5 _ O ° _ 50/11cm
(SC-CL) 4 % - - penetration
a = =
>
s - "
> - -
SPTe | S 1= 530 s [ a5 (50 >100 =
- o ) _ 50/10cm
- - penetration
G.W.L:3.00 m from G.L on
01.08.2016 No of SPT: 06 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample

UDS-Un Disturbed Sample CS-Core Sample

CR-Core Recovery, RQD-Rock Quality Designation
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Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-2
Bore Hole No : BH-2 Fig No. 2
Location : 40 MW, NLC
Co-ordinates N 13156, E 4520
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level - 3.40 m from G.L on 27.07.2016 Start Date 1 26.07.2016
PVT. LTD Termination Depth : 4.50m End Date 1 26.07.2016
o - £
z w B PENETRATION | E SPT'N' PROFILE
SOIL w4 > — I VALUES >3
|3 |a = £ = - Q < REMARKS
DESCRIPTION S|l = |2 a o w g w o % S| B
ol 0|5 z z = z o | e e |V 2 R|a
ol 218 T U] 5 E % 7] G| o ] 2 ol = | g
O|5 |oE|l & w b a = 13| 92 )19 [38 ]88 |8]u]=
5 B -
2 SPT-1 | S |~ 0.50 o —
= -
Clayey SAND ° 8 - 0.50-0.95 4 4 5 9 \ -
(sc-cl) |y _ N _
S = \ =
S - \ -
SPT-2 $S = 1.50 —
- 1.50-1.95 14| 26 38 64 \ -
SPT-3 §S = 250 -
o - 2.50-2.85 30 | 48 | >50 [ >100 - 50/05cm
% B ~ penetration
Sandy CLAY ol & B B
(CI-sC) el = - V7 I— G.W.L
kel _ -
o]
! I11rtrn 1 F---d--=-=--- --F-4-------+-F4-t1-t--1-r1—t--|-------
PR | S 350 " 350373 | 44 |50 >100 1 F
R ) _ 50/08 cm
- - penetration
4.50 - -
SPT5 | §§ 1= 4850 oS ST 3 —
Reddish,Very Dense, Clayey SAND _ R ° ° _ 50/13cm
(SC-CI) - - penetration
G.W.L: 3.40 m from G.L on
27.07.2016 No of SPT: 05 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample

UDS-Un Disturbed Sample CS-Core Sample

CR-Core Recovery, RQD-Rock Quality Designation
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Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-3
Bore Hole No : BH-3 Fig No. 3
Location : 40 MW, NLC
Co-ordinates N 12181 E 4520
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level - 3.10 m from G.L on 27.07.2016 Start Date : 25.07.2016
PVT. LTD Termination Depth : 4.50m End Date 1 26.07.2016
o - £
z w £ PENETRATION | E SPT'N' PROFILE
SOIL w4 > — I VALUES >3
|3 |a = £ = - Q < REMARKS
DESCRIPTION S|l F |Z a o w g w o % S| B
ol 6|5 z z = T ) | e e |V 2 R |3
ol 2 = O 5 = & 5 o | o 3] 2 ol x| g
o| 5 |0E| = & 3 a o v131 2 = Rle[3 |8 8|
§ 4 I~ —
2 SPT-1 $S [~ 0.50 —
5 050095 | 3| 4] 5 | 9|9 -
5 - -
g - B
Q = =
ClayeySAND | S _ _
(sc-cL) o _ \ _
f SPT2 | SS |— 1.50 —
5 - 1.50-1.95 1|18 21 39 N -
2 - -
S - ™N -
9 - N -
N ™N N
: N | F
SPT-3 §S = 250 -
- 2.50-2.92 21 | 45 | >50 | >100 - 50/12cm
B S7 ~ penetration
s Ittt | -1 --r-=---r--r1-r1t-rtr-r1t-r1-rtrre/—r-———"---
g - — = G.W.L
LAY 3 B B
SO?SZS%) gl 3 PR 85 1 330 150561 [0 >100 =
T - e T _ 50/11cm
2 - - penetration
4.50 - -
SPT5 | §§ 1= 450 oS ST 3 —
Reddish, Very Dense, Clayey SAND _ R ° ° _ 50/09 cm
(sc-Cu) - - penetration
G.W.L:3.10 m from G.L on
27.07.2016 No of SPT: 05 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample UDS-Un Disturbed Sample CS-Core Sample CR-Core Recovery, RQD-Rock Quality Designation
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Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-4
Bore Hole No : BH-4 Fig No. 4
Location : 40 MW, NLC
Co-ordinates - N 12619 E 4579
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level - 3.00 m from G.L on 01.08.2016 Start Date - 31.07.2016
PVT. LTD Termination Depth :5.50m End Date : 31.07.2016
o - £
z w B PENETRATION | E SPT'N' PROFILE
SOIL w4 > — I VALUES >3
|3 |a = £ = - Q < REMARKS
DESCRIPTION S|l F |Z a o w g w o % S| B
ol 0|5 z z = z o | e e |V 2 R|a
ol 218 T U] 5 E % 7] G| o ] 2 ol = | g
O|5 |oE|l & w b a = 13| 92 )19 [38 ]88 |8]u]=
5 -
9] SPT-1 $S [~ 0.50 M—
o - 050095 | 3| 5] 6 | 1 \ -
k] N N
> - -
1.50 - \ -
PT-2 =1 —
s s - 50 1.50-1.95 7 17 21 28 -
SPT-3 §S = 250 \ —
- 2.50-2.95 22 | 36 43 79 -
_ V7 - GWL
Sandy CLAY B - -
(CI-SC) >4 -1~ T 7" "1 "1 7T T7T° 1 771" 1 —
o -
8 P S5 I 330 150576 | 29 [»50] - [>100 =
) - R - 50/11cm
] )
o - - penetration
5 l— -
S = =
SPTS | 85 I 450 150475 | 42 [»50 >100 =
- R ) _ 50/10cm
- - penetration
SPR6 | = 50 s [se0 >100 =
- o T _ 50/12cm
5.50 - - penetration
G.W.L:3.00 m from G.L on
01.08.2016 No of SPT: 06 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample UDS-Un Disturbed Sample CS-Core Sample CR-Core Recovery, RQD-Rock Quality Designation
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Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-5
Bore Hole No : BH-5 Fig No. 5
Location : 40 MW, NLC
Co-ordinates N 12604 E 4744
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level - 3.10m from G.L on 31.07.2016 Start Date - 30.07.2016
PVT. LTD Termination Depth :5.50m End Date : 30.07.2016
o - £
= w £ PENETRATION | £ SPT'N' PROFILE
SOIL w = = - 5 VALUES %8
«| Z ]2 = B 5 g < REMARKS
DESCRIPTION 5121z o w = & % S| 8
ol O |2 z I~ k= a v 3 R|a
3l 2 8= = | = | B P EI1E| 5| 2 ol = | g
0|5 [0E & 3 a o v131 2 = Rle[3 |8 8|
SPT-1 | S [~ 050 —
5 0.50-0.95 4|5 7 12 -
> - N
5 - "
0 - -
Clayey SAND o| g _ "
O C
(sc-cL) “| s - "
€ SPT-2 | SS f= 1.50 -
5 - 150-1.95 | 6 [ 11| 16 | 27 N -
8 N N _
b N
= N -
- \ -
2.50 - N -
SPT-3 | SS [= 250 S -
- 2.50-2.89 | 40 | 47 | >50 [ >100 - 50/09 cm
B ‘7 ~ penetration
AR TTTTTTTTTTIT I T T T1 T T = F-6we ™
SPHA | S8 1= 330 s [0 >100 =
- o ) ) _ 50/14cm
° - - penetration
o - -
o - -
3
Sandy CLAY 3l 3 _ "
(CI-sC) @3 - "
o SPES | 38 = 430 I aes >80 >100 =
+ _ o T _ 50/13cm
- - penetration
SPre | S = 530 s s 47 [550 >100 =
- o ) _ 50/13cm
5.50 - - penetration
G.W.L:3.10 m from G.L on
31.07.2016 No of SPT: 06 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample

UDS-Un Disturbed Sample CS-Core Sample

CR-Core Recovery, RQD-Rock Quality Designation
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Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-6
Bore Hole No : BH-6 Fig No. 6
Location : 40 MW, NLC
Co-ordinates : N 12703 E 4732
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level : 2.90 m from G.L on 31.07.2016 Start Date : 30.07.2016
PVT. LTD Termination Depth :5.50m End Date : 30.07.2016
o - £
= w £ PENETRATION | £ SPT'N' PROFILE
SOIL w = = - 5 VALUES %8
«| 2|2 = B 5 g < REMARKS
DESCRIPTION 5121z a °) w = & % S| 8
ol 0|5 z z = z o | e e |V 2 R|a
ol 218 T U] 5 E % 7] G| o ] 2 ol = | g
O|5 |oE|l & w b a = 13| 92 )19 [38 ]88 |8]u]=
° o "
9] -
[} -
3 SPT-1 | ss |~ 050 -
3 050095 | 3| 4| 5 | 9 | -
.?/‘E’ _ =
€ - -
=) - =
2
] - "
2 [0 - -
SPT2 [ S5 1= 180 a1 -
Sandy CLAY AR N .50-1.95 5 8 N -
(CI-sC) |3 _ N _
> > g \ =
[Ce)
5 - N -
250 - N -
SPT-3 | SS [= 250 N -
S - 250294 | 16 | 42 | >50 [>100 - 50/14cm
% N 4 " penatiation
> - -
S — ; —
o I 1T Tt I r1 T =" et
g p
5 - "
P4 | S5 I= 330 78 [a9 (50 >100 =
o - R ) _ 50/13cm
Clayey SAND with 5 g k) _ - penetration
gravel ol [a . -
o O - -
(SC-CI-G) =5 — _
> - =
SIS |88 1= 480 sz [ 41 [»80 >100 =
5 - e i _ 50/11 cm
2 - - penetration
S - -
Clayey SAND 8 (QD; : :
(sc-ci) @ 2 - "
g SPTe | S 1= 530 ohs7e [ a8 (50 >100 =
g - e i _ 50/14cm
> - - penetration
G.W.L:2.90 m from G.L on
31.07.2016 No of SPT: 06 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample

UDS-Un Disturbed Sample CS-Core Sample

CR-Core Recovery, RQD-Rock Quality Designation



Client:M/s BHEL, Hyderabad.

16
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Cuddalore, Tamil Dadu

Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-7
Bore Hole No : BH-7 Fig No. 7
Location : 40 MW, NLC
Co-ordinates - N 13156 E 4770
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level : 2.75m from G.L on 27.06.2016 Start Date : 26.07.2016
PVT. LTD Termination Depth : 5.00m End Date 1 26.07.2016
o - £
= w £ PENETRATION | £ SPT'N' PROFILE
SOIL w = = - 5 VALUES %8
«| Z ]2 = B 5 g < REMARKS
DESCRIPTION 5121z =) o w = & % S| 8
ol 0|5 z z = z o | e e |V 2 R|a
ol 218 T U] 5 E % 7] G| o ] 2 ol = | g
O|5 |oE|l & w b a = 13| 92 )19 [38 ]88 |8]u]=
5 o "
2 SPT-1 | S [~ 050 —
= -
Clayey SAND ° 8 - 0.50-0.95 3 4 4 8 -
(sc-CL) |y - "
8 — b
S - -
1.50 - -
SPT-2 | SS f= 1.50 -
5 - 1.50-1.95 4| 4 5 9 N -
o4 B \\ -
Sandy CLAY ] “D; - N -
(cSC) |3 - N -
g N i
SPT3 | ss |= 250 NN [~ GWwL
R - 2.50-2.87 | 25 | 48 | >50 [>100 ( - 50/07 cm
o od -~ ;
Clayey SAND with €5 Pl el st T AT om 1 = — opeReteiien
Gravel 218 2 - 7 -
o O - -
(sC-CL-G) =5 — _
> - =
SPTA | SS I= 330 76 (a2 (50 >100 =
5 - et i _ 50/11 cm
2 - - penetration
9 - -
5 - -
Clayey SAND 8 ¢ - -
(sc—Cl) @ 2 - "
[}
o = =
>
s - N
> | 5.00 - -
SPT-5 [ S |=— 500 o513 530 5100 -
Rreddish, Hard, Sandy Clay - 5.00-5.1 Of - -  50/13cm
(CI-SC) - - penetration
G.W.L:2.75m from G.L on
27.07.2016 No of SPT: 05 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample

UDS-Un Disturbed Sample CS-Core Sample

CR-Core Recovery, RQD-Rock Quality Designation
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Cuddalore, Tamil Dadu

Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-8
Bore Hole No : BH-8 Fig No. 8
Location : 40 MW, NLC
Co-ordinates N 12981 E 4770
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level : 2.90 m from G.L on 26.07.2016 Start Date : 25.07.2016
PVT. LTD Termination Depth : 4.50m End Date 1 25.07.2016
o - £
= w E PENETRATION . E SPT 'N' PROFILE
solL w | = S - 5 VALUES %S
«| Z ]2 = £ 5 Lo < REMARKS
DESCRIPTION HERE =] o w = 5 5 S| 8
ol 6|5 z z = T ) | e e |V 2 R |3
ol 218 T U] 5 E & 7] G| o ] 2 ol = | g
O|5 |oE|l & w b a = 13| 92 )19 [38 ]88 |8]u]=
5 d i -
2 SPT-1 | S [~ 050 —
= -
Clayeysanp [ o | 8 - 050095 | 3| 4| 4 | & |3 -
(sC-CL) | 5 - -
8 — b
S - -
150 - \ -
SPT-2 | SS f= 1.50 -
- 150195 | o | nn| 11| 22 N -
=} N N _
sandyclay [ (5 @ N
(CISC) &z 3 = N -
83 N N N
- \ -
SPT-3 | SS [= 250 -
- 250286 | 28 | 48 | >50 [>100 r |- 50/06 cm
B ;; ~ penetration
o I S P N RN AN N P R A N S iy [
5 = = F
Q _ ~ GWwlL
3 _ -
Clayey SAND ol 5
o 9 SPT-4 | SS |= 3.50 —
SC-CL o = 503, _ -
( ) g, - 3.50-3.70 | 48 | >50 >100 " 50/05 cm
Pl - - penetration
& - -
4.50 |f - -
SPTS |35 = 430 I raee [ 49 (550 >100 g =
Reddish, Hard, Sandy CLAY _ e ) _ 50/04cm
(CI-SC) - - penetration
G.W.L:2.90 m from G.L on
26.07.2016 No of SPT: 05 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample

UDS-Un Disturbed Sample CS-Core Sample

CR-Core Recovery, RQD-Rock Quality Designation
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Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-9
Bore Hole No : BH-9 Fig No. 9
Location : 40 MW, NLC
Co-ordinates - N 12692 E 4964
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level - 3.10 m from G.L on 30.07.2016 Start Date : 29.07.2016
PVT. LTD Termination Depth :5.50m End Date : 29.07.2016
o - £
z w B PENETRATION | E SPT'N' PROFILE
SOIL w4 > — I VALUES >3
|3 |a = £ = - Q < REMARKS
DESCRIPTION HERE a o w < 5 =3 B
ol 0|5 z z = z o | e e |V 2 R|a
ol 218 T U] 5 E % 7] G| o ] 2 ol = | g
O|5 |oE| = w b a = 13| 92 )19 [38 ]88 |8]u]=
° o -
o -
5 -
3 SPT-1 | sS |~ 050 —
snvear |5 2 - 050095 | 3| 4] 5 | 9|\ -
(CL-SC) el s _ _
€ | -
=) - -
2
3 - -
= 150 - \ -
SPT-2 $S = 1.50 —
- 1.50-1.95 5 12 17 29 -
£7 - _
5L
> 9 = —
)
] - -
2.50 - -
SPT-3 §S = 250 -
- 2.50-2.95 12 | 27 31 58 =
N V7 ~ GwlL
SPRa |38 = 350 s e 4 (550 >100 =
Sandy CLAY 3 _ R ° _ 50/14cm
(CI-SC) x| 5 - - penetration
o
5] = =
2
3 - -
o - -
8 SPTS | 85 I 450 Ig0a |37 [0 >100 =
* _ R ) _ 50/06 cm
- - penetration
SPR6 |38 1 S50 s 47 [se0 >100 =
_ o ) _ 50/06 cm
5.50 - - penetration
G.W.L:3.10 m from G.L on
30.07.2016 No of SPT: 06 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample UDS-Un Disturbed Sample CS-Core Sample CR-Core Recovery, RQD-Rock Quality Designation
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Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-10
Bore Hole No : BH-10 Fig No. 10
Location : 40 MW, NLC
Co-ordinates - N 12695 E 4327
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level : 2.90 m from G.L on 01.08.2016 Start Date : 31.07.2016
PVT. LTD Termination Depth :5.50m End Date : 31.07.2016
o - £
= w E PENETRATION . E SPT 'N' PROFILE
solL w | = S - 5 VALUES %S
«| Z ]2 = £ 5 Lo < REMARKS
DESCRIPTION S| 2|z =) o w = 5 5 NS
ol 6|5 z z = T ) | e e |V 2 R |3
ol 2 = O 5 = & 5 o | o 3] 2 ol x| g
o| 5 |0E| = & 3 a o v131 2 = Rle[3 |8 8|
§ y B -
2 SPT-1 | S [~ 050 e —
= -
Clayey SAND ° 8 1 - 0.50-0.95 3 4 5 9 -
(sc-cl) |y - -
8 — b
S - -
150 [/ - -
PT-2 - 1. —
S S 0 [ soaes a2 | s | 54 \ -
Sandy CLAY SPT-3 | ss = 250 -
(CI-5C) - 250295 | 18] 29| 44 | 73 V7 - GwlL
] - \ — =
[ - -
o 21350 - -
g3 P4 S5 1= 330 3578 [ 28 (50 >100 =
o _ Rt ) _ 50/13cm
2 - - penetration
Sandy CLAY - -
SPT-5 | SS [= 4.50 -
L- = - ~ -
(CL-SC) - 4.50-479 | 39 |>50 >100 " so/14cm
- - penetration
5.50 - -
SPTe | S 1= 530 oy s e [ae (550 >100 =
Reddish, Hard, Sandy CLAY _ R ° _ 50/09 cm
(CI-SC) - - penetration
G.W.L:2.90 m from G.L on
01.08.2016 No of SPT: 06 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample UDS-Un Disturbed Sample CS-Core Sample CR-Core Recovery, RQD-Rock Quality Designation
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Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-11
Bore Hole No : BH-11 FigNo. 11
Location : 40 MW, NLC
Co-ordinates - N 12880 E 4895
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level - 3.50 m from G.L on 29.07.2016 Start Date : 28.07.2016
PVT. LTD Termination Depth :5.50m End Date : 28.07.2016
o - £
z w B PENETRATION | E SPT'N' PROFILE
SOIL w4 > — I VALUES >3
|3 |a = £ = - Q < REMARKS
DESCRIPTION S|l F |Z a o w g w o % S| B
ol 6|5 z z = T ) | e e |V 2 R |3
ol 218 T U] 5 E & 7] G| o ] 2 ol = | g
O|5 |oE|l & w b a = 13| 92 )19 [38 ]88 |8]u]=
5 ; B -
2 SPT-1 $S [~ 0.50 —
S ! 050095 | 2 | 4| 5 9 -
5 - -
g - B
9 = =
ClayeySAND | S _ _
(sc-cu) o _ _
SPT-2 $S = 1.50 —
9’; - 1.50-1.95 5 6 8 14 N -
55 X AN X
a3 N
Es = N -
o =
?) O - N -
p - N -
sPI3 | ss |- 250 N -
N - 2.50-2.93 35 | 42 | >50 [ >100 - 50/13cm
g - - ;
Clayey SAND with £5 _ _ penefration
Gravel B8 2 b -
|5 O - -
(SC-CI-G) 50 - VV - G.W.L
> - =
SPT4 | S8 I 30— s T35 550 Sool 1T 1T P11 r17- T =" "F.>--~"~~
_ R ) — _ 50/11cm
- - penetration
. = =
o} - -
Sandy CLAY 2 B B
andy ol 3
o 3 SPT-5 §S = 4.50 [—
L» o N - » - - =
(CL-SC) 5 - 4.50-4.64 | >50 >100 _ 50/14cm
2 - - penetration
5.50 - -
SPTe | 85 I 530 1 s [ >80 >100 =
Reddish, Very Dense, Clayey SAND _ O - ° _ 50/14cm
(sc-Cu) - - penetration
G.W.L:3.50 m from G.L on
29.07.2016 No of SPT: 06 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample

UDS-Un Disturbed Sample CS-Core Sample

CR-Core Recovery, RQD-Rock Quality Designation
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Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-12
= Bore Hole No : BH-12 Fig No. 12
Location 1 40 MW NLC
Co-ordinates : N 13156 E 5020
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level - 300 m from G.L on 2807.2016  [Start Date  : 27.07.2016
PVT. LTD Termination Depth :5.50m End Date . 27.07.2016
o - £
& w £ PENETRATION | £ SPT'N' PROFILE
w (& o - 5 VALUES S
SolL = [a = £ T Z23 = | REMARKS
DESCRIPTION g2z o w = & T3 = | B
o|lv (=2 z o = a el & € |22 R|a
ol =218 T 5 E & 5 6 |G6]| © 2 ololololgl=]|da
ol &5 [0& ] P o = 21812 R[S ]S [ 8 |S[U |
‘_5 B o
8 SPT-1 SS - 0.50 050:095 3 2 8 —
Clayey SAND i 8 _ DY 4 L
(sc-cL) |5 L
3 — -
3 _ L
 ser2 | ss - 150 =
- 150195 | 6 [ 8| 11 ] 19 N -
E£O _ N L
50
> 2 - \ -
([Cle] _ \ |
]
2.50 - N -
SPT-3 | SS [— 2.50 —
- 250295 | 9 [ 25| 47 | 72 K7 -
Sandy CLAY 9 I D _________________________\_________ ______
(CI-sC) o 3 B T r G.W.L
9] L
>
5 SPT-4 | SS [— 3.50 > —
5 - 350-378 | 41 [>50] - [>100 - 50/13 cm
o] [ penetration
3 _ L
4.50 - 3
SPT-5 | SS [— 4.50 —
A 450-479 | 42 [>50] - [>100 - 50/14cm
Q9 B - .
25 _ B penetration
Silty SAND | >
ol [l — —
(SM) S By - =
o O - -
> | 550 - -
SPR6 | S8 1= 580 s se |42 >80 >100 ) 50714
Reddish, Hard, Sandy CLAY A 50-5. 421250 - [ 50/ TCT
(CI-SC) - | Penetration
G.W.L:3.00 m from G.L on
28.07.2016 No of SPT: 06 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample UDS-Un Disturbed Sample CS-Core Sample CR-Core Recovery, RQD-Rock Quality Designation
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Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-13
= Bore Hole No : BH-13 Fig No. 13
Location 1 40 MW NLC
Co-ordinates - N 12981 E 5020
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level 220 mfrom G.Lon 2507.2016  [Start Date  : 24.07.2016
PVT. LTD Termination Depth :4.50m End Date : 24.07.2016
o - £
& w £ PENETRATION | £ SPT'N' PROFILE
w (& o - ¥ VALUES S
SolL = [a = £ T Z23 = | REMARKS
DESCRIPTION g2z o) o w = & £ <[ ®
ol & |3 z z = z a clel e |72 B3
ol 218 T ) 5 E & I G| o G 2 ° ° ° o lgl=|a
ol &5 [0& =] ] P o = 21812 R[S ]S [ 8 |S[U |
O : L
o r L
[0} -
>
g SPT-1 SS - 0.50 050:095 3 3 2 7 —
Sandy CLAY S _ Rt .\
(CI-SC) @ | & L
£ L L
2 - -
2
3 _ B
Z | 150 -
SPR2 | SS = 180 e es o [is | 21 | 36 \ -
Sandy CLAY - N i
(CL-sC) B \\ V B
2.50 - N = I GwlL
SPI3 | S8 1= 280 e 08e [ 30 | 48 | 550 [>100 ™ =
| e . 50/06 cm
Sandy CLAY 3 o —_peneTrcmon
(CI-SC) B ) N L
o| 8
[ 5] 350 -
g SPTA | S8 = 380 1555377 (48 (550 >100 =
T B Rt ) | 50/06 cm
- penetration
Sandy CLAY B
(CL-SC) i
SPES | S8 = 480 e [>50 >100 S =
| iy . B L 50/14 cm
4,50 - - penetration
G.W.L:2.20 m from G.L on
2507.2016 No of SPT: 05 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample

UDS-Un Disturbed Sample CS-Core Sample

CR-Core Recovery, RQD-Rock Quality Designation
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Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-14
= Bore Hole No : BH-14 Fig No. 14
Location 1 40 MW NLC
Co-ordinates - N 12806 E 5020
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level - 2.90 m from G.L on 30.07.2016  [Start Date  : 29.07.2016
PVT. LTD Termination Depth :5.50m End Date : 29.07.2016
o - £
& w £ PENETRATION | £ SPT'N' PROFILE
SOIL w = = - b VALUES 58
Z |a = £ I~ Y = REMARKS
DESCRIPTON (S| 2 |2 a o w £ & £ -8
ol & |3 z z = z a clel e |72 B3
ol =218 T ) 5 E & 5 G |G6]| o 2 ololololgl=]|da
ol &5 [0& =] ] P o = 21812 R[S ]S [ 8 |S[U |
5 VA o L
8 SPT-1 SS - 0.50 050:095 2 3 3 7 —
Clayey SAND i 8 _ DY
(sc-CL) | L
¢) = —
S _ L
- SPT-2 | SS |= 1.50 —
I - 150-1.95 | 5[ 7| 10|17 -
88 - -
C S b
§5 - 2
5 O -
2 _ L
SPT3 | S5 | 250 A\ -
- 250295 [ 11| 20| 34 | 54 v -
Clayey SAND | 5 - |- - -4 ______________.__..__-_\__ —t -
(sc-cl) @ | 2 - — E GwL
5 _ \ L
¢ \ -
2 P4 | S8 1= 350 3os78 |31 | >80 >100 0 =
S _ WU, - L 50/13cm
2 - penetration
5 - -
>
SPES | 88 1= 480 555271 (42 [50 >100 =
¢ _ Rada - - 50/06 cm
« 5 _ | .
Clayey SAND 8 g é o _penetrcmon
(sc-cu) o = =
o O - -
> | 550 - -
PG |88 1= 350 o5 ea [>50 >100 ‘ =
Reddish, Very Dense, Clayey SAND | R 50} - B I 50/14cm
(SC-CI) - - penetration
G.W.L:2.90 m from G.L on
30.07.2016 No of SPT: 06 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample UDS-Un Disturbed Sample CS-Core Sample CR-Core Recovery, RQD-Rock Quality Designation
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Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-15
= Bore Hole No : BH-15 Fig No. 15
Location 1 40 MW NLC
Co-ordinates : N 13087 E 5123
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level 290 mfrom G.Lon 29.07.2016  [Start Date  : 28.07.2016
PVT. LTD Termination Depth :5.50m End Date : 28.07.2016
o - £
& w £ PENETRATION | £ SPT'N' PROFILE
w (& o - 5 VALUES S
SolL = [a = £ T Z23 = | REMARKS
DESCRIPTION g2z o) o w = & £ <[ ®
ol G |5 z z = T ) vz R|a
glz 8= © 5 | 3| B = EIS| 5| 2 ol = | g
o|5 [0E| = g 13 a o »|1g| % = SR EREREIRER:
‘_5 B o
2 SPT-1 [ S8 | 050 oo 15 \ —
Clayey SAND i 8 _ DY 4
(sc-cL) “| 5 L L
o] - -
3 R \ 3
sPT-2 | ss | 1.50 —
- 150-1.95 | 8 [ 13| 17 | 30 \ 3
£7 R L
>0 - =
O O
> - =
2.50 - \ -
SPT-3 | sS | 250 —
- 250295 [ 18] 29| 41 | 70 v 3
Sandy CLAY 9 - - - q-=-=-=--- i s R -=q4-r-~t-F1-F1-N-1T=—T-1=------
(CL-SC) o . - = C GWw.L
% _ L
[ - L
>
3 SPIA | S8 1 330 mae 585 {28 | 46 | 550 [>100 =
3 i U-3. r . 50/05cm
% - - penetration
SPES | S8 k2 490 155778 [ 33 (50 >100 =
3 _ i B . 50/13 cm
o) - - penetration
2
E - —
Clayey SAND ol s - L
(sc-cu) @| 2 ! = L
8 SPR6 1SS 12 590 e 79 [ 36 [50 >100 ’ -
s - R . L 50/14cm
> - I penetration
G.W.L:2.90 m from G.L on
29.07.2016 No of SPT: 06 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample UDS-Un Disturbed Sample CS-Core Sample CR-Core Recovery, RQD-Rock Quality Designation
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Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-16
= Bore Hole No : BH-16 Fig No. 16
Location 1 40 MW NLC
Co-ordinates : N 12638 E 5128
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level - 2.90 m from G.L on 02082016  [Start Date  : 01.08.2016
PVT. LTD Termination Depth :5.50m End Date : 01.08.2016
o - £
& w £ PENETRATION | £ SPT'N' PROFILE
SOlL w | W o - 5 VALUES Eo-]
«| 2 |a = £ I~ Y < REMARKS
DESCRIPTION S| R |z o) o w £ & EQ = |8
ol & |3 z z = z a clel e |72 B3
ol =218 T ) 5 E & 5 G |G6]| o 2 ololololgl=]|da
ol &5 [0& =] ] P o = 21812 R[S ]S [ 8 |S[U |
P L L
= sS 0.50 —
g5 - 050095 | 6] 7] 8 |15 |\
2 -
ES
D = = -
5 O . -
[0} - L
= _ L
S0 s 22| 31 | 53 \ =
Clayey SAND K _ R 14 ! L
(sc-cL) @ | _ |
S _ -
2 - -
C
5 _
] - L
@ ss |- 250 —
e - 250-295 [ 19] 31| 46 | 77 -
o) Z V i
>
o i E— F=rT1=3~-7"1~-7T-7T"r7|=-r _':—_'—_ ______
9 - — GW.L
SSE 30 350574 |41 (50 >100 =
6 | R - . 50/09 cm
Clayey SAND with <5 g - - penetration
gravel ele s o -
(SC-CL-G) 56 _
> - o
SSE 40 0473 |45 (50 >100 =
5 = R : L 50/08 cm
é - I penetration
Clayey SAND 9 :2‘ B C
(sc-cu) @| 2 = L
8 S50 T550ser |50 >100 =
g | R . B L 50/11 cm
> - - penetration
G.W.L:2.90 m from G.L on
02.08.2016 No of SPT: 06 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample UDS-Un Disturbed Sample CS-Core Sample CR-Core Recovery, RQD-Rock Quality Designation
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Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-17
= Bore Hole No : BH-17 Fig No. 17
Location 1 40 MW NLC
Co-ordinates - N 12981 E 5270
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level 240 m from G.Lon 2507.2016  [Start Date  : 24.07.2016
PVT. LTD Termination Depth :5.00m End Date : 24.07.2016
@ z PENETRATION £
& w £ . E SPT'N' PROFILE
w (& o - ¥ VALUES S
SolL = [a = £ T Z23 = | REMARKS
DESCRIPTION g2z o) o w = & £ <[ ®
ol G |5 z z = T ) vz R|a
glz 8= © 5 | 3| B = EIS| 5| 2 ol = | g
o|5 [0E| = g 13 a o »|1g| % = SR EREREIRER:
_ SPT-1 | sS f 050 —
5 - 050095 | 3| 4] 4] 8 \ -
2 C i
5 o L
o o -
g C C
(e} -
8 L
ss |- 200 — G.W.
5 - 200245 | 7| 9 | 14 | 23 N v et
55 I I SN SO FEO O 0 I I 0 AN A I I I
[l ~J —
E§ o N et -
Clayey SAND 3 25 _ N
(sc-Cl) e i N i
SPI3 | S8 |2 300 500335 {20 | 47 | 550 [>100 =
| e . 50/05cm
- - penetration
5 _
2
2 _ L
e SPT-4 | SS |- 4.00 —
O - 400-435 | 33| 49 | >50 [>100 3
) - . 50/05cm
2 - I penetration
8 - L
> _ L
o
> - -
SPES | S8 12 500 5o 01 [ 46 [50 >100 : =
| Rtk B . 50/06 cm
- - penetration
G.W.L: 240 m from G.Lon
25.07.2016 No of SPT: 05 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample UDS-Un Disturbed Sample CS-Core Sample CR-Core Recovery, RQD-Rock Quality Designation
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Soil Investigation for 65 MW NLC Solar PV Project at

Cuddalore, Tamil Dadu

Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-18
= Bore Hole No : BH-18 Fig No. 18
Location : 40 MW, NLC
Co-ordinates : N 13156 E 5270
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level - 325mfrom G.Lon 2807.2016  [Start Date  : 27.07.2016
PVT. LTD Termination Depth :5.00m End Date : 27.07.2016
@ z PENETRATION £
& w £ . E SPT'N' PROFILE
w (& o - ¥ VALUES S
SolL = [a = £ T Z23 = | REMARKS
DESCRIPTION g2z o) o w = & £ <[ ®
ol G |5 z z = T ) vz R|a
glz 8= © 5 | 3| B = EIS| 5| 2 ol = | g
o|5 [0E| = g 13 a o »|1g| % = SR EREREIRER:
O : L
o r L
() L
g SPT-1 | ss | 050 -
- - 050095 | 2| 3| 4 7|\
£ L
£ L L
2 - -
2
3 _ B
Z | 150 3
SPT-2 | S8 |- 150 [t =3 \ —
Sandy CLAY 3 _ Y 15 7 N L
(CL-SC) o R \\ |
3 : N
g{ - L
3 SPT3 | sS |— 250 ™N —
5 - 250277 | 35|>50] - [>100 F 50/12 cm
5 B [ penetration
3 L
_ Y7 [ owl
sso ({444 | FTTT1TTTTTT =TT T rvrrrT Iy E "
SPTA | S8 = 380 o536 |50 >100 =
5 = R i ) L 50/14cm
é I penetration
Clayey SAND i :2‘ B
(sc-CL) o I = L
o
) = —
> _ B
o
> | 5.00 - -
P15 [ 85 | 500 | % ‘ -
Reddish, Very Dense, Sitly SAND | R 50} - - ! I 50/14cm
(SM) - I penetration
G.W.L:3.25m from G.L on
28.07.2016 No of SPT: 05 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample

UDS-Un Disturbed Sample CS-Core Sample

CR-Core Recovery, RQD-Rock Quality Designation
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Soil Investigation for 65 MW NLC Solar PV Project at

Cuddalore, Tamil Dadu

Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-19
= Bore Hole No : BH-19 Fig No. 19
Location 1 40 MW NLC
Co-ordinates : N 12728 E 5265
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level - 3.10 mfrom G.L on 02082016  [Start Date  : 01.08.2016
PVT. LTD Termination Depth :5.50m End Date : 01.08.2016
o - £
& w £ PENETRATION | £ SPT'N' PROFILE
SOIL w = s - X VALUES %S
= | = B I~ Lo < REMARKS
DESCRIPTON (S| 2 |2 a o w £ & £ -8
ol G |5 z z = T ) vz R|a
glz 8= © 5 | 3| B = EIS| 5| 2 ol = | g
o|5 [0E| = g 13 a o »|1g| % = SR EREREIRER:
P L L
= SPT-1 | SS 0.50 —
g5 - 050095 | 4| 5| 6 | 1 h
2 -
ES
S = - -
5 O . -
o - -
= _ L
sPT-2 | ss | 1.50 —
- 150-1.95 | 11 ] 22| 29 | 51 -
SPT-3 | sS | 250 —
- 250295 | 16| 25| 38 | 63 3
Clayeysanp [ o - ; L
(sc-cL) @ | === ----1 e ] s -----'------\- — T ------
o] - —_ - G.W.L
2
2 N N I
e SPT-4 | SS | 3.50 —
6 - 350-392 | 21| 38| >50 [>100 3
) - . 50/12cm
& - I penetration
8 - L
>
z _
> - -
SPES | S8 k2 490 15277 (31 (550 >100 =
| i B L 50/12 cm
- - penetration
SPR6 | S8 12 590 e 75 [ 39 (50 >100 i =
| Rt B . 50/10 cm
- - penetration
G.W.L:3.10 m from G.L on
02.08.2016 No of SPT: 06 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample

UDS-Un Disturbed Sample CS-Core Sample

CR-Core Recovery, RQD-Rock Quality Designation



Client:M/s BHEL, Hyderabad. 29 Soil Investigation for 65 MW NLC Solar PV Project at
Cuddalore, Tamil Dadu

Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-20
= Bore Hole No : BH-20 Fig No. 20
Location 1 40 MW NLC
Co-ordinates : N 13156 E 5420
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level - 2.60 mfrom G.L on 24.07.2016  [Start Date  : 23.07.2016
PVT. LTD Termination Depth :6.50m End Date : 23.07.2016
o - £
& w £ PENETRATION | £ SPT'N' PROFILE
w | W o - 5 VALUES S
SOIL = Zo
«| 2 |a = £ I~ Y < REMARKS
DESCRIPTION 5121z o o w £ = EQ S
ol & |3 z z = z a clel e |72 B3
ol =218 T ) 5 E & 5 G |G6]| o 2 ololololgl=]|da
ol &5 [0& =] ] P o = 21812 R[S ]S [ 8 |S[U |
_ SPT-1 | sS f 050 —
5 - 050-095 [ 3| 4] 4 8
2 f
5 o L
o o -
g r C
o L
8 L
sPT-2 | sS | 200 —
- 200245 | 5| 7| 7 | 14 3
o] - L
2 v G.W.L
C = -
5 - n
O ~----1-"—"—"—-=-- e e B M i “rL-r-|-rTt—r-~'1"—"~"~"~~—-
g _ — L
< SPT3 | SS f2 300 [t s 3 \ —
8 - .00-3. 4] 1 N i
€ _ L
Clayey SAND | 2 i \\ [
(sc-cL) @| 0 - N r
s - N
SPTA LSS 2 400 o0 aas [ 36 | 41 | 550 [>100 h =
| A . 50/13 cm
- - penetration
E SPIS | S8 2 500 o363 | 47 | 350 [>100 =
§ _ R I 50/06 cm
V] - - penetration
9} - —
g - E
S _
D - -
>
o - b
9 - E
SP6 | S5 1 680 e s {37 | 48 | 550 [>100 =
B .50-6. - 50/04 cm
- - penetration
G.W.L:2.60 m from G.Lon
24.07.2016 No of SPT: 06 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample UDS-Un Disturbed Sample CS-Core Sample CR-Core Recovery, RQD-Rock Quality Designation



Client:M/s BHEL, Hyderabad. 30 Soil Investigation for 65 MW NLC Solar PV Project at
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Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-21
= Bore Hole No : BH-21 Fig No. 21
Location 1 40 MW NLC
Co-ordinates : N 12981.8 E 5420.4
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level - 2.45m from G.Lon 24072016  [Start Date  : 23.07.2016
PVT. LTD Termination Depth :7.50m End Date : 23.07.2016
@ z PENETRATION £
& w £ . E SPT'N' PROFILE
w (& o - 5 VALUES S
SolL = [a = £ T Z23 = | REMARKS
DESCRIPTION g2z o w = & T3 = | B
ol G |5 z = T ) vz R|a
3lz2 8= 5 | 3| B = EIS| 5| 2 ol = | g
o|5 |0 & <2 a o »|1g| % = SR EREREIRER:
_ SPT-1 | SS [— 0.50 —
5 - 050095 | 4| 4| 5 | 9 \ E
> _ L
5 L
O = —
) _ L
o]
8 L
SPT-2 | SS [= 2.00 —
- 200245 | 6 [ 10 15 | 25 v 3
o | N\TH M | kEe-e-edeo-o--_ SRS IS DU A N AV Y A U A A B [
C —
_ — p — G.W.L
53 F
C
5o -
5O - -
(0] -
= _ L
SPI3 | S8 1= 380 o505 [ 26 | a2 73 =
Clayey SAND K _ R 41 L
(sc-cL) o L
SPT-4 | SS [— 4.50 —
450-495 [ 1737 49 | 86 -
5 . L
2 - -
C
5 _ L
0) n L
9} j— —
g - e
S _
D - -
>
) SPT-5 | SS [~ 6.00 —
> - 600-6.45 | 11 ] 22| 36 | 58
7.50 \ 3
SPT6 | S8 = 780 e es {32 | 49 | 550 [>100 =
Reddish, Very Dense, Clayey SAND - e 4 >5 - 50/05cm
(SC-CI) - - penetration
G.W.L:2.45m from G.L on
24.07.2016 No of SPT: 06 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample UDS-Un Disturbed Sample CS-Core Sample CR-Core Recovery, RQD-Rock Quality Designation



Client:M/s BHEL, Hyderabad.

Soil Investigation for 65 MW NLC Solar PV Project at

Cuddalore, Tamil Dadu

Project : Soil Investigation for 65 MW NLC Solar PV Project at Cuddalore, Tamil Nadu
Drillhole Record -BH-22
= Bore Hole No : BH-22 Fig No. 22
Location 1 40 MW NLC
Co-ordinates :
Type of Boring : Calyx
GEO FOUNDATIONS & STRUCTURES Ground Water Level - 300 m from G.L on 03082016  [Start Date  : 02.08.2016
PVT. LTD Termination Depth :5.50m End Date : 02.08.2016
@ z PENETRATION £
o w £ . E SPT'N' PROFILE
w (& o - ¥ VALUES S
SOlL = |a = £ T Z23 = | REMARKS
DESCRIPTION g2z o) o w = & £ <[ ®
ol G |5 z z = T ) vz R|a
glz 8= © 5 | 3| B = EIS| 5| 2 ol = | g
o|5 |oE| = I a o »|1g| % “ SR EREREIRER:
‘_5 B o
2 SPT-1 | ss |~ 050 -
S - 050-:095 [ 4| 4| 5 | 9 | N\
3 _
g L
¢) — —
S _ B
. sPT2 | ss |~ 1.50 -
5 150-195 | 9 [ 14| 19 | 33 -
C I~ -
55 - 5
C S b
§5 - .
50
[0} - -
=
SPT3 | sS |— 250 —
250295 |17 26| 39 | 65
- 4
Clayey SAND K B B
(sc-CL) & T R “'“'“""\'“—:_'-“G'W'L'“
SPTA LSS = 380 1555377 [ 29 [550 >100 } -
5 WU, - . 50/12cm
é - I penetration
6 = =
g
2 _ L
8 SPES | 88 1= 490 155278 [ 41 (50 >100 =
g - R B L 50/13cm
> - - penetration
SPT6 | S8 = 580 e e [>50 >100 =
| Rt . B L 50/14 cm
- - penetration
G.W.L:3.00 m from G.L on
03.08.2016 No of SPT: 06 Nos REMARKS

Note: SPT-Standard Peneration Test SS-Soil Sample

UDS-Un Disturbed Sample CS-Core Sample

CR-Core Recovery, RQD-Rock Quality Designation
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Client: M/s. BHEL, PE and SD,Hyderabad

32

Soil Investigation works for the proposed 40 MW
NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 31.07.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 31.07.201¢6 °.50M !
Power Project at Cuddalore, Tamil Nadu Location GW.T Bore-Hole No.
40 MW 3.00m 1
GRAIN SIZE ANALYSIS ATTERBERG LIMITS o o o | SHEAR PARAMETERS
° BR
Z 5 L L b\ > S
> sl=|515|z]|5 |8
[ o o =
= I 52 »® a = 2121 El<|Z]|a o
. (@) N = = z = P b z o S Ie) o 1)
T N % S| 2|l |wlsl5l0lo|l=22]€E]| ¢
L £ 2 i S = - = ©) Z 210 o~ 0 Q o
= w 49 - e = G O | z W < o
- - < | N (@) o O] ) < L L o s s [e)) [0)
<_(‘ = o — > a) o3 = = = Vi &) [a) i 5 7 N/ o]
o > @) < Z 2 2 2 z > o< b ] 5 c c
> L < : oz < = g ] ] T o g o o L L =
> o S SOIL DESCRIPTION %] ©) & 5 =S o o 2 a2 =2 & o = @) ©
9 0.50 SPT-1 |Clayey SAND SCCL| O 66 34 31 12 19 10 8 | 2.50
37 1.50 SPT-2 [Clayey SAND SC-CI | O 58 42 35 14 21 11 9
76 2.50 SPT-3 |Clayey SAND SC-Cl| O 56 44 36 13 23 13 17 | 2.55
>100 3.50 SPT-4 [Clayey SAND SC-CL| © 67 33 32 12 20 12 13
>100 4.50 SPT-5 [Clayey SAND SCCL| O 55 45 33 11 22 14 10
>100 5.50 SPT-6 [Clayey SAND SC-CL| O 60 40 31 10 21 11 11 | 257

Note: Type of Sample: SPT- Standard Penetration Test

Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear




Client: M/s. BHEL, PE and SD,Hyderabad

33

Soil Investigation works for the proposed 40 MW

NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 26.07.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 26.07.201¢ 4.50 M 2
Power Project at Cuddalore, Tamil Nadu Location GW.T Bore-Hole No.
40 MW 3.40m 2
GRAIN SIZE ANALYSIS|  ATTERBERG LIMITS o o o | SHEAR PARAMETERS
° BR
Zz 9 L o > S
2 |5l |E|E|Z]|E|E
e R |l e | X2 3 |2121E8E]<|Z]|a
O - = = z S22zl 25|06« @
c e B |l sl 2| =s|lwl|5|5|0]0]|= £l o
€ N N < 2 — = 2 2 w |:'—: O 5
w — w %! — BR 0O — 0O ) E z ) O = w < o)
2 T — < w N O a O Q < A 5 v [ > s o) 0)
< = £ O z |0 g 3 & 4 ¥ = O w »~ ©
a) < ; fe < = ¢ 3 4 T ¢ o o i = =
> o S SOIL DESCRIPTION %) Ol 5 > = o o s ol =2 & o —= O o
9 0.50 SPT-1 |Clayey SAND SC-CI | 0 [ 60| 40 36 13 23 11 7 1256
64 1.50 SPT-2 [Sandy CLAY Cl-SC| 0 [ 48| 52 34 15 19 13 12
>100 2.50 SPT-3 [Sandy CLAY CI-SC| O | 44| 56 35 12 23 11 13
>100 3.50 SPT-4 [Sandy CLAY 13
>100 4.50 SPT-5 [Sandy CLAY CL-SC| 0 | #1 59 33 14 19 12 15 | 2.60

Note: Type of Sample: SPT- Standard Penetration Test

Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear




Client: M/s. BHEL, PE and SD,Hyderabad

34

Soil Investigation works for the proposed 40 MW
NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 25.07.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 26.07.2016 450 M 3
Power Project at Cuddalore, Tamil Nadu Location GW.T Bore-Hole No.
40 MW 3.10m 3
GRAIN SIZE ANALYSIS|  ATTERBERG LIMITS o o o | SHEAR PARAMETERS
° BR
Zz 9 L o > S
o |zl =|5|5l2|5 |5
e R |l e | X2 3 |2121E8E]<|Z]|a
O - = = z S22zl 25|06« @
c e B |l sl 2| =s|lwl|5|5|0]0]|= £l o
€ n N < 2 — = 2 2 S |:'—: O 5
w — w %! — BR 0O — 0O ) E z ) O = w < o)
2 T — < w N O a O Q < A 5 v [ > s o) 0)
< = £ O z |0 g 3 & 4 ¥ = O w »~ ©
a) < ; fe < = ¢ 3 4 T ¢ o o i = =
= o S SOIL DESCRIPTION v oS = = = T > o=zl =z 5 x — O o
9 0.50 SPT-1 |Clayey SAND SC-CL| O | 54| 46 34 16 18 11 2.60
39 1.50 SPT-2 |Clayey SAND SC-CL
>100 2.50 SPT-3 [Sandy CLAY CI-SC| 0 [ 40| 60 37 14 23 14
>100 3.50 SPT-4 [Sandy CLAY Cl-SC
>100 4.50 SPT-5 [Clayey SAND SC-CL | 0 | &1 49 33 13 20 13 2.52

Note: Type of Sample: SPT- Standard Penetration Test

Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear
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35

Soil Investigation works for the proposed 40 MW
NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 31.07.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 31.07.2016 5.50 M 4
Power Project at Cuddalore, Tamil Nadu Location GW.T Bore-Hole No.
40 MW 3.00 m 4
GRAIN SIZE ANALYSIS|  ATTERBERG LIMITS o o o | SHEAR PARAMETERS
° BR
z 9 L o > S
2 |5l |E|E|Z]|E|E
e R | e | X1 3 |2121E8E]<|Z]|a
O - = = z S22zl 25|06« @
c e B |l sl 2| =s|lwl|5|5|00]|= £l o
€ n N < 2 — = 2 2 S |:'—: O 5
w — w %! — BR 0 — 0O ) E z ) O = w < o)
2 T — < w N O a O Q < A 5 v [ > s o) 0)
< = £ O z | o g 3 & 4 ¥ = O w »~ ©
a g SOIL DESCRIPTION s Sl 21S 2121358 sl | B0l s
z [a) ) 2] O |l & > = o o %) [a) = < - o — Q o
11 0.50 SPT-1 [Sandy CLAY Cl-SC| O | 43| 57 36 12 24 7
38 1.50 SPT-2 [Sandy CLAY CI-SC| O | 36| 64 37 14 23 12
79 2.50 SPT-3 [Sandy CLAY Cl-SC 13
>100 3.50 SPT-4 [Sandy CLAY Cl-SC| 0 [ 37| 63 37 12 25 12 12
>100 4.50 SPT-5 [Sandy CLAY Cl-SC 12
>100 5.50 SPT-6 [Sandy CLAY Cl-SC| 15| 35| 50 35 13 22 10 13

Note: Type of Sample: SPT- Standard Penetration Test

Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear
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36

Soil Investigation works for the proposed 40 MW
NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 30.07.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 30.07.201¢ 5.50M °
Power Project at Cuddalore, Tamil Nadu Location GW.T Bore-Hole No.
40 MW 3.10m 5
GRAIN SIZE ANALYSIS ATTERBERG LIMITS 0 o ° SHEAR PARAMETERS
° BR
z 9 L o > S
2 |5l |E|E|Z]|E|E
e R | e | X1 3 |2121E8E]<|Z]|a
O - = = z S22zl 25|06« @
= e B |l szl ol|5|5|0|0]|Z= £l o
£ & N < 2 S|z 2192 o | £ ol s
w — w %! — BR 0 — 0O ) E z ) O = w < o)
2 T = < w N @) I O Q < a E 24 o 7 S (@) [0}
< = £ O z | o g 3 & 4 ¥ = O w »~ ©
a) < ; fe < = ¢ 3 a T ¢ o o i = =
= a 5 SOIL DESCRIPTION %) Ol & 5 = o o 2 [a) < B &* [y = Q =2
12 0.50 SPT-1 |Clayey SAND SC-CL| O 62 38 33 13 20 11 14 ] 2.60
27 1.50 SPT-2 |Clayey SAND SC- CL
>100 2.50 SPT-3 |Sandy CLAY Cl-SC| O 45 55 35 12 23 14 13
>100 3.50 SPT-4 |Sandy CLAY Cl-SC
>100 4.50 SPT-5 |Sandy CLAY Cl-SC
>100 5.50 SPT-6 |Sandy CLAY Cl-SC| O 34 66 37 14 23 11

Note: Type of Sample: SPT- Standard Penetration Test

Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear
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37

Soil Investigation works for the proposed 40 MW
NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 30.07.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 30.07.2016 5.50 M 6
Power Project at Cuddalore, Tamil Nadu Location GW.T Bore-Hole No.
40 MW 2.90m 6
GRAIN SIZE ANALYSIS|  ATTERBERG LIMITS o o o | SHEAR PARAMETERS
° BR
z 9 g o > 3
e x| |E|E|Z|E|&
2 R | e | Xl |21 2|1E8l2|2]|a
. @) - = = z 4 b > | =z o = 9 o )
[ BR :E S S > W > E (@) O - I € [0)
S & N 3 = = = O Z O o[ = o 5
% — (i %) — B2 O = 3 O & E (_) z o < o))
O T = < u - a) ~ ~ < a) ) o e > s )} [0
< = £ 0O z o ] =) & & % — = O L — »~ ©
> & é U o <Z( = O < < e & [ < e w % c <
= a S SOIL DESCRIPTION v oS = = = T > o=zl =z 5 x — O o
9 0.50 SPT-1 [Sandy CLAY Cl-SC 0| 46| 54 33 12 21 14 10
21 1.50 SPT-2 [Sandy CLAY Cl-SC 0 |38 62 37 12 25 14 14 | 2.50
>100 2.50 SPT-3 [Sandy CLAY Cl-SC 13
>100 3.50 SPT-4 [Clayey SAND With Gravel SC-CI-G| 31 [ 36| 33 35 14 21 11 9 |2.55
>100 4.50 SPT-5 [Clayey SAND SC-ClI
>100 5.50 SPT-6 [Clayey SAND SC-ClI

Note: Type of Sample: SPT- Standard Penetration Test

Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear




Client: M/s. BHEL, PE and SD,Hyderabad

38

Soil Investigation works for the proposed 40 MW

NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 26.07.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 26.07.2016 °.00M /
Power Project at Cuddalore, Tamil Nadu Location GW.T Bore-Hole No.
40 MW 2.75m 7
GRAIN SIZE ANALYSIS|  ATTERBERG LIMITS o o | SHEAR PARAMETERS
= 0 O | we &
Z B ~ < - > S
2 sl | E|1El215 |4
— o o =
= 3 52 & a = 2121 El<|Z]|a o
— O s |le|s| 2|3 |z|lz|2|&|Z|0]c¢ o
= B ”~ s | 2| >l wlg|5|0|O0|z2 || E]| O
W € b N S = = = O z|lz|lO]l o |¥Y| & O o)
= - w % o |®| O | Z2|o|O|<|&|& el S - B
2 = T < Slo o ||| S |olalgl|lE|lalz2]|2]38
g T = O < |z > 12121zl @|E]ls5]c]| <
- A < ; < S g — _n T & ¢ o o el = =
> a) S SOIL DESCRIPTION %) Ol S > = [ o 2 a2 =2 & w = Q ©
8 0.50 SPT-1 |Clayey SAND SC-CL | O | 54| 46 32 13 19 12 13 | 2.60
9 1.50 SPT-2 |Sandy CLAY CL-SC 0| 48] 52 36 11 25 14 12
>100 2.50 SPT-3 |Clayey SAND with Gravel SC-CL-G| 23 | 31 46 31 12 19 13 10 | 2.55
>100 3.50 SPT-4 |Clayey SAND SC-C
>100 5.00 SPT-5 |Sandy CLAY Cl-SC 1139 | 60 37 14 23 15 14

Note: Type of Sample: SPT- Standard Penetration Test

Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear




Client: M/s. BHEL, PE and SD,Hyderabad 39 Soil Investigation works for the proposed 40 MW
NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 25.07.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 25.07.201¢ 4.50 M 8
Power Project at Cuddalore, Tamil Nadu Location GW.T Bore-Hole No.
40 MW 2.90m 8
GRAIN SIZE ANALYSIS ATTERBERG LIMITS 0 o ° SHEAR PARAMETERS
= 0 o | ® >
% > e F= = = - )
= o L =
e R | [X]lo | |2|2|lE8|2]|2]|a
. Q - — = Z = > > zZ [2'4 - ®) ~ 6
= 5 |1 szl | |5|5|clo|l=a]|2]¢€]| o9
€ & N 3 = = = O Z O o[ = ) 5
w = w 9 =1 e B P O | z | W < D
) Y < W N @) O Q < w w | o o s o) o
<—(' |3_: o I > a) o3 a 5 5 v [a] [a) i O ﬁ = N O
> & z i -3 - = < T T N O IR o B < I B S
- W < SOIL DESCRIPTION s oSz |27l 5|lalz|lz[5[|EB|0]le
8 0.50 SPT-1 |Clayey SAND SC-CL| O 53 47 31 16 15
22 1.50 SPT-2 |Sandy CLAY Cl-SC| O 33 67 36 13 23 14 12 ] 2.50
>100 2.50 SPT-3 |Clayey SAND SC-CL| O 51 49 33 16 17 13
>100 3.50 SPT-4 |Clayey SAND SC-CL| 5 49 46 31 12 19 12 | 2.60
>100 4.50 SPT-5 |Sandy CLAY

Note: Type of Sample: SPT- Standard Penetration Test Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear



Client: M/s. BHEL, PE and SD,Hyderabad

40

Soil Investigation works for the proposed 40 MW
NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 29.07.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 29.07.201¢ 5.50m ?
Power Project at Cuddalore, Tamil Nadu Location GW.T Bore-Hole No.
40 MW 3.10m 9
GRAIN SIZE ANALYSIS|  ATTERBERG LIMITS o o o | SHEAR PARAMETERS
° BR
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O - = = z S22zl 25|06« @
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w — w %! — BR 0 — 0O ) E z ) O = w < o)
2 T -} < w N @) a O Q < a) E a4 . 7 s )] [0}
< = . o z o o ) 5 & ¥ = O L M ©
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> o S SOIL DESCRIPTION %) Ol 5 > = o o s ol =2 & o —= O o
9 0.50 SPT-1 [Sandy CLAY CL-SC| 0 | 49| 51 33 13 20 10 7
29 1.50 SPT-2 [Sandy CLAY Cl-SC| 0 | 43| 57 38 12 26 1 12 | 2.60
58 2.50 SPT-3 [Sandy CLAY Cl-SC
>100 3.50 SPT-4 [Sandy CLAY Cl-SC| 2 [ 45| 53 35 14 21 12 11
>100 4.50 SPT-5 [Sandy CLAY Cl-SC
>100 5.50 SPT-6 [Sandy CLAY Cl-SC

Note: Type of Sample: SPT- Standard Penetration Test

Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear




Client: M/s. BHEL, PE and SD,Hyderabad

41

Soil Investigation works for the proposed 40 MW

NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 31.07.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 31.07.201¢ 5.50m 10
Power Project at Cuddalore, Tamil Nadu Location GW.T Bore-Hole No.
40 MW 2.90 m 10
GRAIN SIZE ANALYSIS|  ATTERBERG LIMITS o o o | SHEAR PARAMETERS
= 8] O | ® >
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> | & Z O 121zl 13|22 |2 |z|u|=|2|8|g|c=]c¢
2 W < SOIL DESCRIPTION ) ol 2 1212|215 |lalzlz|l5|lg|F|lole
9 0.50 SPT-1 |Clayey SAND SC-ClI| 0| 55| 45 35 12 23 12
54 1.50 SPT-2 [Sandy CLAY Cl-SC| 0 | 33| ¢7 38 13 25 13 12 | 2.55
73 2.50 SPT-3 [Sandy CLAY Cl-SC
>100 3.50 SPT-4 [Sandy CLAY CL-SC| 0 | 46| 54 32 12 20 12
>100 4.50 SPT-5 [Sandy CLAY CL-SC
>100 5.50 SPT-6 [Sandy CLAY Cl-SC| 0 | 31 69 39 12 27 12 13 | 2.60

Note: Type of Sample: SPT- Standard Penetration Test

Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear




Client: M/s. BHEL, PE and SD,Hyderabad

42

Soil Investigation works for the proposed 40 MW
NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 28.07.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 28.07.201¢ 5.50m 1
Power Project at Cuddalore, Tamil Nadu Location GW.T Bore-Hole No.
40 MW 3.50m 11
GRAIN SIZE ANALYSIS|  ATTERBERG LIMITS o o o | SHEAR PARAMETERS
° BR
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> al < SOIL DESCRIPTION s 0131 & 5 T | & s |lolzl1z2[S[ElF o] e
9 0.50 SPT-1 |Clayey SAND SC-CL 0 | 54| 46 33 11 22 12 11 | 250
14 1.50 SPT-2 |Clayey SAND SC-CL
>100 2.50 SPT-3 |Clayey SAND With Gravel SC-CI-G| 22| 37 | 41 36 13 23 14 13
>100 3.50 SPT-4 [Sandy CLAY CL-SC | 4 | 43| 53 32 15 17 12
>100 4.50 SPT-5 [Sandy CLAY CL-SC
>100 5.50 SPT-6 |Clayey SAND SC-CL 2 | 53| 45 33 13 20 11 15 | 2.55

Note: Type of Sample: SPT- Standard Penetration Test

Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear




Client: M/s. BHEL, PE and SD,Hyderabad 43 Soil Investigation works for the proposed 40 MW
NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 27.07.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 27.07.201¢ 5.50m 12
Power Project at Cuddalore, Tamil Nadu Location GW.T Bore-Hole No.
40 MW 3.00 m 12
GRAIN SIZE ANALYSIS|  ATTERBERG LIMITS o o o | SHEAR PARAMETERS
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8 0.50 SPT-1 |Clayey SAND SC-CL| O | 61 39 31 13 18 11 10 | 2.60
19 1.50 SPT-2 [Sandy CLAY Cl-SC| 5 | 41 54 36 12 24 14 12
72 2.50 SPT-3 [Sandy CLAY Cl-SC| 2 | 33| 65 35 15 35
>100 3.50 SPT-4 [Sandy CLAY Cl-SC
>100 4.50 SPT-5 |Silty SAND SM 2 | 50| 48 Non-Plastic 12
>100 5.50 SPT-6 [Sandy CLAY Cl-SC

Note: Type of Sample: SPT- Standard Penetration Test Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear



Client: M/s. BHEL, PE and SD,Hyderabad 44 Soil Investigation works for the proposed 40 MW
NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 24.07.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 24.07.2016 4.50m 13
Power Project at Cuddalore, Tamil Nadu Location GW.T Bore-Hole No.
40 MW 220m 13
GRAIN SIZE ANALYSIS|  ATTERBERG LIMITS ) ) o | SHEAR PARAMETERS
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7 0.50 SPT-1 |Sandy CLAY CI-SC| 0 | 34| ¢6 37 14 23 2.60
36 1.50 SPT-2 |Sandy CLAY CL-SC| O | 46| 54 31 15 16 11
>100 2.50 SPT-3 |Sandy CLAY Cl-SC| 0 | 38| ¢2 36 13 23 14 2.55
>100 3.50 SPT-4 [Sandy CLAY CL-SC| O 46 54 33 12 21 12
>100 4.50 SPT-5 |Sandy CLAY CL-SC

Note: Type of Sample: SPT- Standard Penetration Test Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear



Client: M/s. BHEL, PE and SD,Hyderabad 45 Soil Investigation works for the proposed 40 MW
NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 29.07.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 29.07.2016 550 m 14
Power Project at Cuddalore, Tamil Nadu Location GW.JT Bore-Hole No.
40 MW 2.90m 14
GRAIN SIZE ANALYSIS  ATTERBERG LIMITS 0 0 o | SHEAR PARAMETERS
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Z a S SOIL DESCRIPTION s ol S| 3 sl | & s |lolz|l2|lSs|E|F o] e
6 0.50 SPT-1 |Clayey SAND SC-CL| O | 56| 44 33 12 21 2.60
17 1.50 SPT-2 |Clayey SAND SC-CI| 9| 51 40 38 11 27 13 2.50
54 2.50 SPT-3 |Clayey SAND SC-Cl
>100 3.50 SPT-4 |Clayey SAND SC-CI| 4| 58| 38 37 10 27 11
>100 4.50 SPT-5 |Clayey SAND SC-CL| 0 | 70| 30 33 14 19 13
>100 5.50 SPT-6 |Clayey SAND SC-ClI

Note: Type of Sample: SPT- Standard Penetration Test Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear



Client: M/s. BHEL, PE and SD,Hyderabad 46 Soil Investigation works for the proposed 40 MW
NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 28.07.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 28.07.2016 °-50m 15
Power Project at Cuddalore, Tamil Nadu Location GW.JT Bore-Hole No.
40 MW 290 m 15
GRAIN SIZE ANALYSIS|  ATTERBERG LIMITS o o o | SHEAR PARAMETERS
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Z a S SOIL DESCRIPTION s ol S| 3 sl l|l@ |l s |lalzlz|ls ||l Flo]e
8 0.50 SPT-1 |Clayey SAND SC-CL| O | 58| 42 31 14 17 12 2.60
30 1.50 SPT-2 |Sandy CLAY CL-SC
70 2.50 SPT-3 |Sandy CLAY CL-SC| 1 46 | 53 34 14 20 11 2.50
>100 3.50 SPT-4 |Sandy CLAY CL-SC
>100 4.50 SPT-5 |Clayey SAND SC-CL| 4 | 60| 36 33 14 19 12
>100 5.50 SPT-6 |Clayey SAND SC-CL| O | 66| 34 31 11 20

Note: Type of Sample: SPT- Standard Penetration Test Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear



Client: M/s. BHEL, PE and SD,Hyderabad 47 Soil Investigation works for the proposed 40MW
NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 01.08.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 01.08.2016 5.50m 16
Power Project at Cuddalore, Tamil Nadu Location GW.JT Bore-Hole No.
40 MW 290 m 16
GRAIN SIZE ANALYSIS|  ATTERBERG LIMITS o o o | SHEAR PARAMETERS
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15 0.50 SPT-1 |Clayey SAND SC-CL | O | 51 49 34 13 21
53 1.50 SPT-2 |Clayey SAND SC-CL | O | 58| 42 34 13 21 11 2.60
77 2.50 SPT-3 |Clayey SAND SC-CL
>100 3.50 SPT-4 |Clayey SAND With Gravel SC-CL-G| 12| 70 18 34 11 23
>100 4.50 SPT-5 [Clayey SAND SC-CL
>100 5.50 SPT-6 |Clayey SAND SC-CL 6 | 77| 33 32 10 22 2.55

Note: Type of Sample: SPT- Standard Penetration Test Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear



Client: M/s. BHEL, PE and SD,Hyderabad 48 Soil Investigation works for the proposed 40 MW
NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 24.07.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 24.07.2016 500m 17
Power Project at Cuddalore, Tamil Nadu Location GW.JT Bore-Hole No.
40 MW 2.40 m 17
GRAIN SIZE ANALYSIS  ATTERBERG LIMITS 0 0 o | SHEAR PARAMETERS
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8 0.50 SPT-1 |Clayey SAND SC-CI| 0| 60| 40 35 10 25 2.55
23 2.00 SPT-2 |Clayey SAND SC-CI| 0| 64| 36 37 14 23 11
>100 3.00 SPT-3 |Clayey SAND SC-CI| 0| 52| 48 39 14 35 2.60
>100 4.00 SPT-4 |Clayey SAND SC-CI| 0| 53| 47 37 14 23 13
>100 5.00 SPT-5 |Clayey SAND SC-ClI

Note: Type of Sample: SPT- Standard Penetration Test Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear



Client: M/s. BHEL, PE and SD,Hyderabad 49 Soil Investigation works for the proposed 40 MW
NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 27.07.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 27.07.2016 500m 18
Power Project at Cuddalore, Tamil Nadu Location GW.JT Bore-Hole No.
40 MW 3.25m 18
GRAIN SIZE ANALYSIS|  ATTERBERG LIMITS o o o | SHEAR PARAMETERS
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7 0.50 SPT-1 |Sandy CLAY CL-SC| 0 | 42 58 34 14 20 13 2.62
37 1.50 SPT-2 |Sandy CLAY CL-SC
>100 2.50 SPT-3 |Sandy CLAY Cl-SC | 0 | 48 52 37 12 25
>100 3.50 SPT-4 |Clayey SAND SC-CL| 4 60 36 34 13 21
>100 5.00 SPT-5 |Silty SAND SM 0 72 27

Note: Type of Sample: SPT- Standard Penetration Test Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear



Client: M/s. BHEL, PE and SD,Hyderabad 50 Soil Investigation works for the proposed 40 MW
NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 01.08.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 01.08.2016 550 m 19
Power Project at Cuddalore, Tamil Nadu Location GW.JT Bore-Hole No.
40 MW 3.10m 19
GRAIN SIZE ANALYSIS  ATTERBERG LIMITS 0 0 o | SHEAR PARAMETERS
- = O | o &
e x| c|E|E|Z|E|B
o o =
< BR 5 E @) > O? O? = < z [a) »n
_ O - — = Z = Zlz| Z b = o P o
- NS 2 E = > w > 5 O O = T IS (0]
£ 2 el 2 | S| 218 lO0lZz|Z2|0]l0|Y|E|L] o
w — w 2] = BR - w w T = S S
=] I 4 < o o A | @@ s ly8 |8l |52 ¢
< = < O Zz | o o 3 5 5 ¥ = O i M ©
o = O < zZ = Z > Im | w > c c
> [} . oz = g S 5 T o v g a o i - "~
Z a S SOIL DESCRIPTION s ol g 2 =l 2| F S|lalz|z|S || F2 |0 e
11 0.50 SPT-1 |Clayey SAND SC-CL| O | 52| 48 32 13 22 12 2.50
51 1.50 SPT-2 |Clayey SAND SC-CL
63 2.50 SPT-3 |Clayey SAND SC-CL| 0 | 60| 40 33 13 20 11 2.60
>100 3.50 SPT-4 |Clayey SAND SC-CL| O | 53| 47 34 14 20
>100 4.50 SPT-5 [Clayey SAND SC-CL
>100 5.00 SPT-6 |Clayey SAND SC-CL| 0 | 67| 33 31 15 16

Note: Type of Sample: SPT- Standard Penetration Test Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear



Client: M/s. BHEL, PE and SD,Hyderabad 51 Soil Investigation works for the proposed 40 MW
NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 23.07.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 23.07.2016 6.50m 20
Power Project at Cuddalore, Tamil Nadu Location GW.JT Bore-Hole No.
40 MW 2.60 m 20
GRAIN SIZE ANALYSIS|  ATTERBERG LIMITS o o o | SHEAR PARAMETERS
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8 0.50 SPT-1 |Clayey SAND SC-CL| O | 54| 46 33 11 22
14 2.00 SPT-2 |Clayey SAND SC-CL| 0 | 52| 48 33 10 23
33 3.00 SPT-3 |Clayey SAND SC-CL
>100 4.00 SPT-4 |Clayey SAND SC-CL| 0 | 70| 30
>100 5.00 SPT-5 |Clayey SAND SC-CL| O | 63| 37 34 12 22
>100 6.50 SPT-6 [Clayey SAND SC-CL| O 58 42 31 14 17

Note: Type of Sample: SPT- Standard Penetration Test Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear



Client: M/s. BHEL, PE and SD,Hyderabad 52 Soil Investigation works for the proposed 40 MW
NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 23.07.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 23.07.2016 7.50m 21
Power Project at Cuddalore, Tamil Nadu Location GW.JT Bore-Hole No.
40 MW 2.45m 21
GRAIN SIZE ANALYSIS|  ATTERBERG LIMITS o o o | SHEAR PARAMETERS
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9 0.50 SPT-1 |Clayey SAND SC-CL| O | 53| 47 33 11 22 12 2.60
25 2.00 SPT-2 [Clayey SAND SC-CL| O 54 46 31 11 20 11
73 3.50 SPT-3 |Clayey SAND SC-CI| 1 56 | 43 36 14 22
86 4.50 SPT-4 |Clayey SAND SC-CL
58 6.00 SPT-5 [Clayey SAND SC-CL
>100 7.50 SPT-6 |Clayey SAND SC-CL| 1 59 | 40 34 12 22 2.55

Note: Type of Sample: SPT- Standard Penetration Test Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear



Client: M/s. BHEL, PE and SD,Hyderabad 53 Soil Investigation works for the proposed 40 MW
NLC Solar PV Project at Cuddalore, Tamil Nadu.

Boring Start: 02.08.2016 Termination Depth Table No.
TEST RESULTS Project :Soil Investigation works for the proposed 65 MW NLC Solar Boring End : 02.08.2016 550 m 22
Power Project at Cuddalore, Tamil Nadu Location GW.JT Bore-Hole No.
40 MW 3.00m 22
GRAIN SIZE ANALYSIS  ATTERBERG LIMITS 0 0 o | SHEAR PARAMETERS
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9 0.50 SPT-1 |Clayey SAND SC-CL| 0 | 60| 40 31 12 19 13 2.60
33 1.50 SPT-2 |Clayey SAND SC-CL| 0 | 66| 34 33 14 19
65 2.50 SPT-3 |Clayey SAND SC-CL
>100 3.50 SPT-4 |Clayey SAND SC-CL| O | 55| 45 33 11 22
>100 4.50 SPT-5 |Clayey SAND SC-CL
>100 5.50 SPT-6 |Clayey SAND SC-CI| 0| 59| 41 35 12 23

Note: Type of Sample: SPT- Standard Penetration Test Test Method: UCS- UnConfined Compressive Strength, DS-Direct Shear



