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1.0

11
111

1.1.2

CHAPTER-1
INTRODUCTION

PROJECT INFORMATION MATRIX:
Nature of project : RESIDENTIAL CUM COMMERCIAL BUILDING

Structure : 3 BASEMENTS +45 UPPER FLOORS
Project Client : M/s BRIGADE ENTERPRISES LIMITED
Project Location : MOUNT ROAD, CHENNAI

Job Code 1 GT-2473

SCOPE OF WORK:

FIELD WORK:

% Conducting twelve soil investigation bore holes of 150 mm diameter in Soil & Overburden.
+ In case of rock formation NX Diameter with Core barrel shall be adopted to progress the
drilling up the termination depth.
+« Conducting Standard Penetration Test (SPT) within the borehole at:
» Every 1.0m depth interval up to 6.0m.
» From 6.0m to 12.0m, SPT is conducted at every 1.5m depth interval
» From 12.0m to 20.0m SPT is conducted at every 2.0m depth interval
» In case of rock formation the core drilling shall be carried out and checked for recovery
at every 1.5m depth interval
% The depth of investigation varies from 21.0m to 26.0m below the existing ground level.
%+ Collection of disturbed soil samples at SPT location and undisturbed samples from the clayey
strata with SPT-value greater than 2 to less than 15 if met within the investigation depth
+* Collection of disturbed soil sample (Split Spoon Sample) and rock core sample.

#* Collection of water samples if groundwater table met within the investigation depth.
LABORATORY WORK:

R/

%+ Natural Moisture Content

« Atterberg’s limits

R/

%+ Grain Size Analysis

R/

%+ Chemical Analysis test on soil and water samples to give pH, Chlorides and Sulphates

1.2 STRUCTURE OF THE REPORT:

»  Contents

< Introduction

« Investigation Methodology & Test Results
% Sub-Surface Stratification

% Ligquefaction Studies

+« Foundation System

« Recommendation

< Annexure
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2.0

2.1
211

21.2

214

CHAPTER-2
INVESTIGATION METHODOLOGY &
TEST RESULTS
PREAMBLE:
Twelve soil investigation boreholes were put as per the planning of the engineer in-charge and
these locations are shown in Fig.2.0.
The equipment used and the methodology adopted to carry out the fieldwork is described below.

METHODOLOGY OF FIELD WORK:
EQUIPMENT USED AND METHOD OF DRILLING:

All the boreholes were sunk by conventional rotary drilling rigs. For borehole Methodology
followed for boring conformed to I1S: 1892 -2000. Boring was progressed by the cutting action of
rotating bit with water circulation and stabilizing the side of the boreholes by using casing
pipes/bentonite slurry up to required depth to prevent collapse of sidewall. Boring was continued
by normal boring process using MS soil cutter in soil. However Tungsten Carbide (TC) bit drilling
was resorted to drill in highly weathered rock stratum where the normal boring process became
slow. Diamond Core (DC) bit drilling was adopted in moderately weathered rock formations where
penetration using TC bit was became slow.

STANDARD PENETRATION TESTS:
This is a field test to determine “Penetration Resistance of Stratum at the Test Depth”. This has

been conducted in the boreholes generally up to refusal depth using procedures described in IS:
2131- 2002. In this test, split spoon sampler (50.8 mm OD and 35 mm ID) has replaced driving
bit. Sampler is then driven by dropping 63.5 kg hammer on top of driving collar with free fall of 75
cm. The length of sampler is 60 cm.

The tests were conducted at the depth intervals indicated in Chapter-1 (Sec.1.1.1).

COLLECTION OF SOIL SAMPLES:

2.1.4.1 DISTURBED SAMPLES:

2.1.5

The SPT-samples collected were used as disturbed soil samples. These samples were used for
visual and physical identification and for conducting laboratory classification tests as per
1.S.1498-1970.

COLLECTION OF GROUND WATER SAMPLES:
One representative water sample from each borehole was collected after 24 hours of completing

the borehole if water table met within the investigated depth.

Note on Groundwater Table Record:

+ Groundwater table observation in geotechnical report is predominantly to arrive at
foundation design criteria and shall not be construed as design guidelines for the design
of dewatering systems

“* The groundwater level indicated in the bore logs is specific to the duration of investigation
and intensity of the monsoon rains during the time of investigation. Hence, the level shall

be taken as guidelines only to plan the investigation for the dewatering system
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2.2
221

222

2.2.3

2.3

LABORATORY TESTING:

ON COARSE GRAINED SOIL:

On the representative samples, sieve analysis tests were conducted to arrive at grain size
distribution. These tests were conducted as per 1.S.2720 (part 4)-1985 and the results are
presented in Tables-2.1 to 2.12. The graphical representation of grainsize distribution curve for

the representative samples in each bore is presented in Fig. 2.16 to 2.27

ON FINE GRAINED SOIL:
On the SPT sample index property tests were conducted to estimate consistency. These test
results are presented in Tables-2.1 to 2.12. The graphical representation of hydrometer analyses

curve for the representative samples in each bore is presented in Fig. 2.28 to 2.40.

CHEMICAL ANALYSIS TESTS:
On representative soil and water samples chemical analysis tests were conducted to estimate
pH, Chloride and Sulphates and these results are presented in Table 2.13 & 2.14.

SUMMARY:

%+ The locations of the field investigation tests are shown in site plan given in Fig.2.0

< The sub soil profiles encountered at each location along with their classification and
engineering properties are presented in Fig. 2.1 to 2.12.

“* The laboratory test results are presented in Table 2.1 to 2.12.

%+ The chemical test results are presented in Table 2.13 & 2.14.

%+ The rock test results are presented in Table 2.15.
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SOIL PROFILES



- BORE HOLE No. BH-01
SEOMARINE SITE INVESTIGATION RECORD
THE SPIRIT OF ENGINEERING SHEET 1 | OF | 3
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE ">
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 25/11/2022
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 27/11/2022
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
55 Drilling progress = — ||Core Details SPT Details Sample Details Layer Data
o per metre = 8
I Time Salle®] o Blows/cm. -
s El o 52152 3 2ol g 2 £
Qo = o . . e
< < ' 23 z3| o o 9 e -3 § No. | Type |RL (m) :g), S § Geotechnical Description
=4 He [ Mn leallcgll 2 | & | & | & |l -
8 ~|F x © =1 %)
C D A D Concrete Flooring/ Filled Up
- 1 | 0o I
| SRR
— 1 To sc|f - | - Ny
o NONNN,
- 14 | 02 4| 7| 11| 18 |r25 1] 88 | 1.3 [y
- RN
C 14 | 20 NN Brown, Moist, Very Stiff,Silty CLAY (Cl)
N To sc _ R 2.45 :::::::::::: With Sand Lean Clay of Medium Plasticity
o N OANNN,
- 14 22 R
C 2 11 | 15 [ 15 | 30 [[2.00 2 | ss | 20 AN
C ey 2] 23
- 14 | a5 45 NNNAN
- To sC - - '
B 14 | 47
— 3 8 | 10| 18| 28 [{3.00 3| ss | -30
C 15 | 10
B Q 3.45
B N - - !
r 8 To SC
N o 15 12 Brown,Brown Grey,Moist,Poorly
4 g 10| 10| 10| 20 |l4.00 4| ss | -40 Graded,Fine & Medium Grains Sands,
C N Medium Dense & Dense,Poorly Graded
- 15 | 37 445 SAND - Silty SAND (SP-SM)/ Silty SAND
- To sc| - - : (SM)
- 15 39
~ 5 11 | 14 | 18 | 32 [j5.00 5| ss | -50
C 16 | oo
- 5.45
- To SC - -
- 16 02
N L3 ]| 6.0
— 6 4 3] 3| 6 600 6 | SS | -6.0 |foetesy
r SO
- M, \\\\\\\\\\\\
F 16 | 30 645 ORNNNNN
ALY NOSON
C To sc |l - B :E::::: NN Brown,Moist,Medium Stiff,Silty CLAY (Cl)
C 16 | 32 DY Clay of Medium Plasticity
p— 7 NN
B \\\\\\\\\\\\\\
- \\\\\\\\\\\\\\
C hoveaasy L4 | 7.5
o — 8 12 | 16 28 ||7.50 7 SS 7.5 ([Rraemaemte -
C 7.95
— 8 09 00
- To SC - -
B o | 09 03
o S Grey,Moist,Poorly Graded,Fine & Medium
C N Grains Sands,Medium Dense &
L ad Dense,Silty SAND (SM) & Poorly Graded
o3 8 [ 12| 13| 25 [9.00 8 | ss | -9.0 SAND - Silty SAND (SP-SM)
- I3Y
C 9.45
o 09 30
- To SC - -
- 09 32
= 10
CS - Core Sample DS - Disturbed Sample LOGGED S. Stephenraj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 26/11/2022 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G. Sharmila WATER TABLE (m) 4.00
WS - Wash Sample DB - Diamond Bit DATE 29/11/2022 CASING DEPTH (m) 0.00




— BORE HOLE No. BH-01
SEOMARINE SITE INVESTIGATION RECORD
SHEET 2 | OF | 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE "> \/
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 25/11/2022
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 27/11/2022
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
(—DE Drilling progress || | & ||core Details SPT Details Sample Details Layer Data
i per metre E a
2 Time Salle®] o Blows/cm. -
% S 50 |3 > = Z o < 2 <
a7 s [ gf 2 I 2 | No. | Type [RL(m) g o |l & Geotechnical Description
s (8 l&clzell a8 |9 (3] & P g =8 P
=4 He [ Mn leallcgll 2 | & | & | & |l -
8 ~|F x © =1 %)
L 10 | 12 | 20 32 ||110.50 10 SS | -10.5
C Grey,Moist,Poorly Graded,Fine & Medium
C 11 10 00 10.95 Grains Sands,Medium Dense &
- Dense,Silty SAND (SM) & Poorly Graded
C To sl - - SAND - Silty SAND (SP-SM)
- 10 05
12 10 | 27 | 27 54 lZ.OO\L 11 SS | -12.0 L5120
C 12.45
C 10 | 35
=13 To SC - -
- 10 40
E Grey,Moist,Poorly Graded,Fine & Medium
- Grains Sands,Very Dense,Silty SAND
— 14 26 | 40| 46| 86 (|14.00 121 SS |-140 (SM) & Poorly Graded SAND - Silty
C SAND (SP-SM)
- 14.45
B
- Nl 11| 20
— 15/ N To sc |l - -
= —
- o] 11| 25
C %)
C N
— 16 26 | 23 | 25 48 lS.OO\L 13 SS | -16.0 L61160
C 16.45
- 12 | oo ) ] ]
- To sc R : Grey,Moist,Poorly Graded,Fine & Medium
C 17 12 10 Grains Sands With Traces of Coarse Sand
o & Gravels,Dense,Silty SAND (SM) With
C Binder
— 18 75 SPT | >100 18.00\L 14| ss | -18.0 UL L7180
- Hammer 18.15 + o+
C 12 | 30 Rebound e o4y
C To DB 0 0 + o+ Brown,Moist,Fine to Coarse Grain Sand
C 13 | oo Size Particles With Gravel, Medium to
— 19 SPT Hammer | >100[ 19.00 | - | ws [-00f* * ¥ Coarse Grain Structure, Very
r Rebounded + o+ Dense,Completely Weathered Rock -
C + + + Grade W5 Rock Formation
- + + Disintegrated Hypersthene Granitic Rock
- + + +
- + o+
— 20
CS - Core Sample DS - Disturbed Sample LOGGED S. Stephenraj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 26/11/2022 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G. Sharmila WATER TABLE (m) 4.00
WS - Wash Sample DB - Diamond Bit DATE 29/11/2022 CASING DEPTH (m) 0.00
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SITE INVESTIGATION RECORD

BORE HOLE No.

BH-01

THE SPIRIT OF ENGINEERING SHEET 3 | OF | 3
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE "> V%
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 25/11/2022
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 27/11/2022
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
55 Drilling progress = — ||Core Details SPT Details Sample Details Layer Data
o per metre = 8
e Time Salle®] o Blows/cm. -
3 £ sO0|a > Z o < ° <
87 g oS g a I 2 | No. | Type [RL(m) g o |l & Geotechnical Description
£ a ezl o= |8 |9 (k= g | Typ > Z| 8 eotechni escriptio
=4 He [ Mn leallcgll 2 | & | & | & |l -
8 ~|F x © =1 %)
n 13 | 30 + + + BTOWHT, MOTST,FITTe 10 COarSe Gra Sard
C To oBll o 0 + o+ Size Particles W_|th Gravel, Medium to
- 14 | 30 + o+ o+ Coarse Grain Structure,Very
- Dense,Completely Weathered Rock -
C « +ot Grade W5 Rock Formation
- + + + i i
L 21| SPT Hammer | >100| 2100 | - | ws | -21.0[F—— L8 [ 21,0 Disinteqrated Hyoersthene Granitic Rock |
C e .
C S Rebounded o+ o+ Brown,Grey Brown,Medium to Coarse
- ] 1 1
C S| 15 00 + o+ Gr_al_n Structure,ngth Fractu_red &
- ~ Disintegrated,Discoloured,Highly
- To DB || 20 0 + + +
- 16 15 Weathered Rock - Grade W4 Rock
L 22 +oF Formation
C + o+t Hypershtene Granitic Rock
C + + L9 | 225
o m— - - - - 2250 [ 15| CS | -225(+ + +
- + +
o3 09 00 + + +
- To DB || 50 | 35 + +
- 10 | 30 + + + Grey,Black Grey,Medium to Coarse Grain
r + + Structure,Fractured at Places, Moderately
- + + + Weathered Rock - Grade W3 Rock
- ﬁ + + Formation
— o - - - - 2400 1 16 | CS (-240f Hypersthene Granitic Rock
- Q11| oo
- — + +
- o To DB || 50 | 36
C Nl 12| 15 ot
- N + o+
o + + +|L10|25.0
— 25 - - - - ||25.00 17| CS |-25.0 ——
B 13 | 30 + o+ o+ Grey,Black Grey,Medium to Coarse Grain
- To DB || 75 | 75 + 4 Structure,Extremely Strong,Fractured
- 15 00 Feebly,Fresh Granitic Rock - Grade W1
C o+t Hypersthene Granitic Rock
L + + .
o 20 | e - - - - 26.00 [ 18 | CS | -26.0 L111260
— 27
— 28
— 29
= 30
CS - Core Sample DS - Disturbed Sample LOGGED S. Stephenraj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 27/11/2022 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G. Sharmila WATER TABLE (m) 4.00
WS - Wash Sample DB - Diamond Bit DATE 29/11/2022 CASING DEPTH (m) 0.00

Borehole terminated at 26 m depth below E.G.L
FIG.2.1 Sub Soil Profile at BH-01 Location




- BORE HOLE No. BH-02
SEOMARINE SITE INVESTIGATION RECORD
THE SPIRIT OF ENGINEERING SHEET 1 | OF | 3
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE ">
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 01/12/2022
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 03/12/2022
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
(—DE Drilling progress || | & ||core Details SPT Details Sample Details Layer Data
i per metre E a
e Time Salle®] o Blows/cm. -
s E = 0Olla >»| = Z o - ° =
= = s =[S g 2 = & |[no| Type [rRL g °| & Geotechnical Descripti
s |8 &Gz dl ofle | 8|9 |[ES] 2 o. | Type [RL(m) > 2| 8 eotechnical Description
= Hr. | Min. || >3 |8 § | ; (S fa 3 3
8 =9 i & 14 S ﬂ 8 %)
C 14 00 D A D Concrete Flooring/ Filled Up
- To sc| - - D D
- 14| oa L1] 0.8
—_1
E 8 10 | 12 22 |[1.25 1 SS -1.3 Brown,Moist,Fine & Medium Grains
- 14 30 Sands,Silty SAND (SM) With Clay
a i} o 2 45 Binder
C 14 | 32
—2 10 | 17 | 17 34 |[2.00 2 SS -2.0 L2 2.0
C 14 | 50
B 2.45
- To SC - -
- 14 52
— 3 13| 19| 21 40 (f3.00 3 SS -3.0
C 15 | 20
- 3.45
- To SC - -
- 15 | 22 Brown, Mosit,Poorly Graded,Fine &
- Medium Grains Sand,Dense to Medium
— 4 0] 1317 30 4.00 4 SS | 40 Dense,Silty SAND (SM) & Poorly Graded
C 15 | 40 s SAND - Silty SAND (SP-SM)
- To sC - - '
C N
FOIN] 15| 42
N o
— 5 g 13| 15| 14 29 ||5.00 5 SS -5.0
C S| 16| 00
- H
- 5.45
- © To sc| - | -
- 16 02
— 6 5| 4| 5| 9 (6o - | *sS | 6.0 |kt L2100
- N
= SN NN,
| 6.45 RN
- 16 | 20 Y
\\\\\\\\\\\\\
C To sCif - | - NN
o 16 22 NN
— 7 OUUNNNNY .
C NN Sample Failed @ 6.0m depth &
- ::::::::::::: Interpretted as Sandy Silty Clay
- 2 2 2 4 ||7.50 6 SS | 7.5 | @ 7.5m, Grey,Moist,Poorly Graded,Fine &
C Medium Grains Sand,Very loose,Clayey
C . 7 | oo 7.95 Silty SAND (SC)
C To sc| - -
C 17 | 02
— o 7 10 | 11 21 |9.00 \L 7 SS -9.0 L4190
C 0.45 Grey,Moist,Poorly Graded,Fine & Medium
» 17 30 Grains Sands,Medium Dense,Poorly
- To sC - - Graded - Silty SAND (SP-SM)
- 17 32
= 10
CS - Core Sample DS - Disturbed Sample LOGGED S. Stephen Raj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 01/12/2022 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 4.10 (*SS)= Sample Slipped
WS - Wash Sample DB - Diamond Bit DATE 05/11/2022 CASING DEPTH (m) 0.00
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SITE INVESTIGATION RECORD

BH-02

BORE HOLE No.

THE SPIRIT OF ENGINEERING SHEET 2 | OF | 3
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE "> \/
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 01/12/2022
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 03/12/2022
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
55 Drilling progress = — ||Core Details SPT Details Sample Details Layer Data
o per metre = 8
e Time Salle®] o Blows/cm. -
3 £ sO0|a > Z o < ° <
- | ] °F o sl o = g 5 ol & : Pt
< < ' gslz sl o o 9 e -3 8 No. | Type |RL (m) > 2| g Geotechnical Description
=4 He [ Mn leallcgll 2 | & | & | & |l -
8 ~|F x © =1 %)
C Grey,Moist,Poorly Graded,Poorly Graded
B Silty SAND (SP-SM)
o 12 | 16 | 20 36 lO.SO\L 8 SS | -10.5 L5 1105
— 11 09 | 00 10.95
- To sc | - -
- 09 04
- 12 14 | 19| 28 47 |[12.00 9 Ss | -12.0 Grey,Moist,Poorly Graded,Fine & Medium
N Grains Sands,Dense,Poorly Graded
C 12.45 SAND - Silty SAND (SP-SM) With Shells
C 09 | 30
=13 To SC - -
- 09 34
— 14 17 | 18 | 19 37 14.00\L 10 SS | -14.0 L61140
C 14.45
C I\
- 8 09 20
- 15 Q To SC - -
- N | 09 55
C o
- (IS
- Green Grey,Moist,Poorly Graded,Fine &
- Medium Grain Sands With Traces of
16 12 | 17 | 30 47 |([16.00 11| SS | -16.0 Gravels,Dense,Silty SAND (SM) With
C Binder & Partially Residual Soil Texture
- 16.45 @ 16.0m Depth
C 10 | 35
- To SC - -
— 17 10 59
— 18 SPT Hammer | >100(| 1800 | - | ws |-180 L7 {180
= + + +
- Rebounded
- + o+
- + + +
- + + Brown,Moist,Fine to Coarse Grain Sand
B + + + Size Particles With Gravel,Medium to
— 19 + o+ Coarse Grain Structure,Very
C + o+ o+ Dense,Completely Weathered Rock -
- 14 0o o DisinteG :Z?ezvlzs Z?sctrteizrgfat:t?c Rock
C To bl o | o + o+ o+ 9 vp
- 15 30 + +
= 20 SPT Hammer | >100(f 20.00 - WS | -20.0
= + + +
L Rebounded +  +
CS - Core Sample DS - Disturbed Sample LOGGED S. Stephen Raj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 02/12/2022 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 4.10
WS - Wash Sample DB - Diamond Bit DATE 05/11/2022 CASING DEPTH (m) 0.00




=
(&) MARINE

SITE INVESTIGATION RECORD

BORE HOLE No.

BH-02

THE SPIRIT OF ENGINEERING SHEET 3 | OF | 3
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE "> V4
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 01/12/2022
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 03/12/2022
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
55 Drilling progress = ~||Core Details SPT Details Sample Details Layer Data
i per metre E a
e Time Salle®] o Blows/cm. -
3 £ sO0|a > Z o < ° <
87 g oS g a I 2 | No. | Type [RL(m) g o |l & Geotechnical Description
£ a ezl o= |8 |9 (k= g -] Typ > Z| 8 eotechni escriptio
=% Hro | Min. >3 [[5 8 < 5 S & > 4
8 |- x © = 3]
- + + +
- +
- + + +
C 09 ] 00 + Brown,Moist,Fine to Coarse Grain Sand
- To DBl O] O + o+ o+ Size Particles With Gravel,Medium to
— 21 10 | 30 + Coarse Grain Structure,Very
- Dense,Completely Weathered Rock -
C o4 Grade W5 Rock Formation
C + Disintegrated Hypersthene Granitic Rock
- + + +
- +
= 22 SPT Hammer |>100] 22.00 | - | WS [-22.0
- + + +
- N Rebounded L8 122.0
- 8 10 | 45 +
- 3 To DB || 25 0 + + +
- =1 11| 30 +
- I52)
- o + + +
— 23 - - - - 23.00 | 12 [ CS |-23.0
r + Brown,Grey Brown,Medium to Coarse
- 11 | 45 + + + Grain Structure,Highly Fractured &
- To DB || 27 0 + Disintegrated,Discoloured,Moderately
- 12 45 + + + Weathered Rock - Grade W3 Rock
C + Formation
24 . B . B 2400 | 13 | CS | -240 + + + Hypershtene Granitic Rock
- 14 | 00 +
- To DB || 35 0
- + + +
- 15 | 00
- +
- + + +
25| et - - - - |[25.00 14| CS |[-25.0 £21250
— 26
— 27
— 28
— 29
= 30
CS - Core Sample DS - Disturbed Sample LOGGED S. Stephen Raj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 03/11/2022 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 4.10
WS - Wash Sample DB - Diamond Bit DATE 05/11/2022 CASING DEPTH (m) 0.00

Borehole terminated at 25 m depth below E.G.L
FIG.2.2 Sub Soil Profile at BH-02 Location

10




- BORE HOLE No. BH-03
SEOMARINE SITE INVESTIGATION RECORD
SHEET 1 | OF | 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE "
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 01/04/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 04/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
55 Drilling progress = ~||Core Details SPT Details Sample Details Layer Data
i per metre E a
e Time Salle®] o Blows/cm. -
s E = 0Olla >»| = Z o - ° =
ST 2 oS g a 3 2 | No. | Type [RL(m) g o | g Geotechnical Description
£ a ' 2o|ls gl @ 0 S 2 |Es 2 : = z| g p
=4 He [ Mn leallcgll 2 | & | & | & |l -
8 ~|F x © =1 %)
C 14 | 00 1 A\ []
B To SC - - Brown Moist,Hard,Sandy Silty CLAY (ClI)
— 1 14 02 I of High Plasticity
- 5 | 13| 17 | 30 [[1.25 1| SS | -1.3 R Filled Up Soil in the Top 1.0m
C NN
» 14 | 10 170 AN
o . NONNN,
C To scf - | - AN
o AR RN RN
N 14 | 12 NN
C 2 10| 12| 20 | 32 |00 2| ss | 20 [SSssas L] 20
- 14 | 40
- 2.45
- To SC - -
- 14 | 42
— 3 9 | 12| 17| 29 [{3.00 3| ss | -30
C 15 | 05
B 3.45
- To SC - -
- 15 | 07 Brown,Moist,Poorly Graded,Fine &
- Medium Grains Sands,Medium Dense &
= 4o 10| 13 | 17| 30 ||4.00 || 4 | SS | -4.0 Dense, Silty SAND (SM) & Poorly
C Sl 15| 30 s Graded SAND - Silty SAND (SP-SM)
- N B
r F To SC - -
- Q| 15| 32
C |8
—5 9 13 | 20 33 ||5.00 5 SS -5.0
C 16 | oo
- 5.45
- To SC - -
- 16 01
- 6.0
— 6 1 1 1 6.00 6 SS
- 16 25 2
- To SC - -
B 6.45
o 16 26
C 16 | 30
— 7 - - - - 7.00 - | *UDS
- To SC - -
B 16 | 31 Grey,Black,Moist,Poorly Graded,Fine &
o 2 3 3 6 |[[7.50 7 SS Medium Grains,Very Loose &
C Loose,Clayey Silty SAND (SC)
C 7.95
— 8 16 40
- To SC - -
- 16 42
I (S 2 | 15| 17| 32 [9.00 \L 8 | ss 3.0
C ™
;e
C 9.45 ; ; ;
- &1 09 | 00 Grey,Moist,Poorly Graded,Fine & Medium
C 5 To sc R : Grains Sands,Dense,Silty SAND (SM)
r 2]
oS 00| 10
CS - Core Sample DS - Disturbed Sample LOGGED S.Stephen raj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 03/04/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 3.60 *(UDS) - Sample Failed
WS - Wash Sample DB - Diamond Bit DATE 06/04/2023 CASING DEPTH (m) |[ 0.00
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- BORE HOLE No. BH-03
SEOMARINE SITE INVESTIGATION RECORD
SHEET 2 | OF | 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE "> J
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 01/04/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 04/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
55 Drilling progress = ~||Core Details SPT Details Sample Details Layer Data
i per metre E a
e Time Salle®] o Blows/cm. -
3 £ sO0|a > Z o < ° <
&= & °Flo | a = g N T RL 5 ol B hnical D .
< < ' g5lzzl o || @ 9 e -3 2 0. | Type (m) S Z| 8 Geotechnical Description
=4 He [ Mn leallcgll 2 | & | & | & |l -
8 ~|F x © =1 %)
C Grey,Moist,Poorly Graded,Fine & Medium
C La | 105 Grains Sands,Dense,Silty SAND (SM)
o 15| 25 | 36 61 lO.SO\L 10 | SS |-10.5 -
— 11 09 | 40 10.95
- To sc | - -
- 09 42
- 12 18 | 25| 30 55 (|12.00 11 Ss | -12.0 Grey,Moist,Poorly Graded,Fine & Medium
N Grains Sands,Very Dense,Silty SAND
- 12.45 (SM)
C 10 | o5
=13 To SC - -
- 10 12
C L5|14.0
— 14 18 [5Cm Penet| >100 14.00$ 12 | ss [-140(g
- for 35 14.20 “/ /
C Blows 7z,
- + + +
- i 4 Grey,Brown Grey,Moist,Poorly Graded,
N o | 10| 20 + o+ o4 Fine & Medium Grains Sands,Very
= 15| S To TCB| © 0 . Dense,Clayey Silty SAND (SC) &
C Nl 10| 25 Residual Soil - Disintegrated
C 5 e Hypersthene Rock
- 5 + +
C © + o+ %
L + + .
— 16 SPT Hammer | >100(f 16.00 - WS | -16.0 L6160
= + + +
- Rebounded
- + +
- + + +
- 10 40
- + +
- To TCB| O 0 o+ o+ No Core Recovery
— 17 11 50 + 4 Wash Cutting Observed to be
C Disintegrated Hypersthene Granitic Rock
- + + +
- + +
- + + +
L + + X
— 18 SPT Hammer | >100(f 18.00 - WS | -18.0 L7180
= + + +
- Rebounded
- + +
- + + +
= + + ) . .
o 12 10 + o+ o+ Grey,Pink Shades,Brown Discolouration at
19 To DB || 75 0 Parts,Medium & Coarse Grain
C 13 15 + o+ Structure,Fractured at Times,Moderately
r + o+ 4 Weathered Rock to Slightly Weathered
- - - - - 1950 | 13 | CS | -195( + + Rock - Grade W3 & W2 Rock Formation
- + + + Hypersthene Granitic Rock
- + +
= 20
= + + +
- + +
CS - Core Sample DS - Disturbed Sample LOGGED S.Stephen raj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 03/04/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 3.60
WS - Wash Sample DB - Diamond Bit DATE 06/04/2023 CASING DEPTH (m) 0.00
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=
(&) MARINE

SITE INVESTIGATION RECORD

BORE HOLE No.

BH-03

THE SPIRIT OF ENGINEERING SHEET 3 | OF | 3
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE X \/
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 01/04/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 04/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
i Drilli ) . .
e riing progress | . flcore Details SPT Details Sample Details Layer Data
3 per metre o Q
2 Time Salles o Blows/cm. -
3 E| o 52182 3 ol g 2 5
o =1 [ o . . e
< < ' 23 z3| o 0 9 e -3 § No. | Type |RL (m) :g), S § Geotechnical Description
= He. | Min |l >a (|5 g @ . T S |le = -
[a] F © — ™
C T GTEY, PR STTAGES, BTOWT DISCOTOUTaT0m |
B 09 | 00 + 4 Parts,Medium & Coarse Grain
- To DB || 67 | 10 o+ 4+ Structure,Fractured at Times,Moderately
- 11 20 + 4 Weathered Rock to Slightly Weathered
C o Rock - Grade W3 & W2 Rock Formation
- + + + i
— 21N . R . - 2100 | 14| cs | -21.0 L8 1210 Hvpersthene GraniticRock
- Q + +
I~ ~
- < + + +
C (<4 + o+ Grey,Pink Grey,Medium & Coarse Grain
C S Total drilling oB || 97 | 97 o+ 4 Structure,Massive,Extreme Strong, Fresh
o time 1hr + o+ Hypersthene Granitic Rock Formation -
— 22 45min Grade W1 Rock Formation
C o+t Hypersthene Granitic Rock Formation
- + +
L — - - - - 2250 | 15| CS |-225(+ + +|L9]|225
— 23
— 24
— 25
— 26
— 27
— 28
— 29
— 30
CS - Core Sample DS - Disturbed Sample LOGGED S.Stephen raj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 04/04/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 3.60
WS - Wash Sample DB - Diamond Bit DATE 06/04/2023 CASING DEPTH (m) 0.00

Borehole terminated at 22.5 m depth below E.G.L
FIG.2.3 Sub Soil Profile at BH-03 Location
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- BORE HOLE No. BH-04
SEOMARINE SITE INVESTIGATION RECORD
SHEET 1 | OF | 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE ">
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 23/03/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 24/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 2
(—DE Drilling progress || | & ||core Details SPT Details Sample Details Layer Data
i per metre E a
e Time Salle®] o Blows/cm. -
5 E « O|ls x| & Z o - ° -
87 g s [ gf 2 I a No. | Type |RL (m g | B Geotechnical Descripti
£ a ezl o= |8 |9 (k= g | Typ (m) S 2| g eotechnical Description
=4 He [ Mn leallcgll 2 | & | & | & |l -
8 ~|F x © =1 %)
C 11 | 30
—1 To SC - -
- 11 32 8 11 | 17 28 |1.25 1 SS -1.3
u 11 | s0
- 1.70
- To SC - -
- 11 52
— 2 8 | 15| 15 | 30 [[2.00 2| ss | -20 ) )
- Brown,Moist,Poorly Graded,Fine &
N 12 20 b 45 Medium Grains Sands,Medium Dense,
- To SC - - ' Silty SAND (SM) & Poorly Graded SAND
- 12 | 22 - Silty SAND (SP-SM)/
C Top 1.0m Filled Up Soil
—3 8 12 9 21 ||3.00 3 SS -3.0
C 13 | oo
B 3.45
- To SC - -
- 13 02
— 4 - 7 | 10| 15| 25 [[4.00 4| ss | -40
- ol
- 14 00
L 8 4.45
r ) To SC - -
- | 14| 02
o KN L1] 5.0
—5 7 3 2 5 |5.00 5 SS -5.0 -
C 14 | 20
B 5.45
- To SC - -
- 14 22
— 6 1 1 1 2 |6.00 6 SS Grey,Black,Moist,Poorly Graded,Fine &
C Medium Grains Sands,Very Loose &
C 6.45 Loose,Silty SAND (SM) & Clayey Silty
- 15 | 35 SAND (SC)
- To SC - -
- 15 38
— 7
L 17 | 16 | 20 | 36 [7.50 \L 7| ss 2
- 16 | 50 7.9
- To SC - -
u 16 | 53 ) i ]
o Grey,Moist,Poorly Graded,Fine & Medium
- Grains Sands,Dense,Poorly Graded
- 1l 20| 21| a1 llo.oo s | ss | o0 SAND - Silty SAND (SP-SM) & Silty
n : : e SAND (SM)
=S
B 9.45
- % 09 | 00
C g To SC - -
E ol | 09| 03
CS - Core Sample DS - Disturbed Sample LOGGED S.Stephen raj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 24/03/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 3.50 *(F) - Sample Failed
WS - Wash Sample DB - Diamond Bit DATE 03/04/2023 CASING DEPTH (m) 0.00
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BORE HOLE No. BH-04
-
GQOMAWNE SITE INVESTIGATION RECORD
SHEET 2 |OF| 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE "> J
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 23/03/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 24/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 2
i ||Drilling progress || i o petails SPT Details Sample Details Layer Data
3 per metre o Q
e Time Salles o Blows/cm. -
5 E « O|ls x| & Z o - ° -
- | ] °F o sl o = g & o |l & : Tt
< ® g~z 2|l 2 o o w -3 2 No. | Type |RL (m) Y S 2 Geotechnical Description
g e (i [28(8gll & [ [ 2 215> © 3 a
8 ~|F x © =1 %)
L 11 | 16 | 17 33 ||10.50 9 SS | -10.5
C Grey,Moist,Poorly Graded,Fine & Medium
C 11 09 20 10.95 Grains Sands,Dense,Poorly Graded
C T sc SAND - Silty SAND (SP-SM) & Silty
C o o " - . SAND (SM)
— 12 3| 5[ 18| 23 |[1200]| 10 | SS | -12.0 ettt L3112.0
C ORNRNRNRNY
N RN
C 12.45 NRNNNRN
= AR
C DR
C 10 ] 0 NN Grey,Moist, Very Stiff,Silty CLAY (Cl) With
SR T s -] - NN rey Malst,very SISty CLAY (CI) W
o RN Sand Lenses Clays of Medium Plasticity
- 10 | 10 NN
r \\\s\\\s\s\s\\
B AR
= AN
r \ s\s\s\s\s\s
r \ s\s\s\s\s\s
C vy L4 ] 14.0
—14 14 | 16 | 22 38 [[14.00 11 | SS | -14.0 |Pssae -
C 14.45
E | 11 | 00 Green,Grey,Moist,Poorly Graded,Fine &
15 8 To DB 0 0 Medium Grains Sands,Dense, Clayey
. % 11 | 16 Silty SAND (SC)/ Cemented SAND
- o
~
- <
C 3V
C 16.0
— 16 15Cm Penet for | >100(|16.00 | | 12 [ SS |-16.0
N 57 Blows 16.15
C 11 | 30
- To DB 0 0
- 17 12 | oo Brown,Brown Grey,Moist,Fine to Coarse
C Grain Sand Size Particles & Gravel Size
r Particles,Very Dense, Completely
r SPT Hammer | >100}| 17.50 | - WS | -17.5 Weathered Rock - Grade W5 Rock
o Rebounded Formation
C Disintegrated Hypersthene Granitic Rock
— 18 Formation
C 14 | oo
o To DB 0 0
L 14 | 40
- 19.0
— 19 SPT Hammer | >100}[19.00 - | ws |-19.0
- Rebounded ) .
o Grey,Pink Grey,Brown Shades at times,
C Medium & Coarse Grain Structure,Strong
C to Extreme Strong, Moderately to
r 14 | 50 Slightly Weathered Rock - Grade W3 &
— 20 To DB || 54 | 10 W2 Rock
C 16 10 Hypersthene Granitic Rock Formation
CS - Core Sample DS - Disturbed Sample LOGGED S.Stephen raj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 24/03/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 3.50
WS - Wash Sample DB - Diamond Bit DATE 03/04/2023 CASING DEPTH (m) || 0.00
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=
(&) MARINE

SITE INVESTIGATION RECORD

BORE HOLE No.

BH-04

THE SPIRIT OF ENGINEERING SHEET 3 | OF | 3
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE "> V%
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 23/03/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 24/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 2
i Drilli . . .
5’ riing progress j & [|Core Details SPT Details Sample Details Layer Data
i per metre E a
2 Time Salle®] o Blows/cm. -
2 E = 0O|ls > N Z o o ° i
S8 s [ gf 2 = 2 No. | Type |RL g ol & Geotechnical Descripti
£ a leofzgll ol |8 |g kS g - Typ (m) > Z| 8 eotechnical Description
= He. | Min |l >a (|5 g @ T S |le = -
[a] F © — ™
- + + +
- + +
r o - - - - || 2050 | 13 | CS | -205)(+ + + Grey,Pink Grey,Brown Shades at times,
r N + + Medium & Coarse Grain Structure,Strong
o Y 16 20 + + + to Extreme Strong, Moderately to
- 8 T oell 57| 20 + + Slightly Weathered Rock - Grade W3 &
- S 0 + 4+ + W2 Rock
C NG 1735 + o+ Hypersthene Granitic Rock Formation
B + + +
- + +
e 22 |t - - - - 2200 [ 14 [ CS [ -22.0 L1220
— 23
— 24
— 25
— 26
— 27
— 28
— 29
= 30
CS - Core Sample DS - Disturbed Sample LOGGED S.Stephen raj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 24/03/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 3.50
WS - Wash Sample DB - Diamond Bit DATE 03/04/2023 CASING DEPTH (m) || 0.00

Borehole terminated at 22 m depth below E.G.L
FIG.2.4 Sub Soil Profile at BH-04 Location
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- BORE HOLE No. BH-05
SEOMARINE SITE INVESTIGATION RECORD
SHEET 1 | OF| 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE ">
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 20/03/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 22/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
55 Drilling progress = ~||Core Details SPT Details Sample Details Layer Data
i per metre E a
e Time Salle®] o Blows/cm. -
s E = 0Olla >»| = Z o - ° =
L= [} g IO o [a) = = N T RL ] o = G h . |D P
< < ' g5lzsl o[l @ 9 e -3 8 0. | Type (m) S 2| g eotechnical Description
=% Hro | Min. >3 [[5 8 < 5 S & > 4
8 ~|F x © =1 %)
C )
- I
C R Filled Up Soil
E L[S i A i _ FiledUpsoil
- S Building Debris With Sand Mixture
F S
: 1/ 0
2 [— 8 10 | 11 21 |2.00 1 SS -2.0 L1 20
C 09 | 00
B 2.45
- To SC - -
- 09 02
— 3 11 | 10 | 10 20 ||3.00 2 SS -3.0
C 09 | 20
- 3.45
- To SC - -
- 09 22
— 4 11 | 11 | 12 23 ||4.00 3 SS -4.0
C 10 | oo
B 4.45
- To SC - -
- 10 02
~ 5 13| 15| 15| 30 [j5.00 4| ss | -50
C 10 | 30
- 5.45
- To SC - -
C ™
C 8 10} 32 Brown,Moist,Poorly Graded,Fine &
P (K] 6 7 1 10| 17 ll6.00 5| ss | 6.0 Medium Grains Sands,Medium Dense &
- 8 Dense,Silty SAND (SM) & Poorly Graded
- = 6.45 SAND - Silty SAND (SP-SM)
- Nf 11| oo :
- To SC - -
- 11 03
— 7
L 71 7| 9| 16 |7.50 \L 6| ss | -75
C 7.95
— 8 11 30
- To SC - -
- 11 33
— o 10 | 14 | 15 29 19.00 \L 7 SS -9.0
C 9.45
o 12 00
- To SC - -
- 12 03
10
CS - Core Sample DS - Disturbed Sample LOGGED S.Stephen raj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 21/03/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 3.60 *(F) - Sample Failed
WS - Wash Sample DB - Diamond Bit DATE 03/04/2023 CASING DEPTH (m) [ 0.00
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- BORE HOLE No. BH-05
SEOMARINE SITE INVESTIGATION RECORD
SHEET 2 | OF | 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE "> J
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 20/03/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 22/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
(—DE Drilling progress || | & ||core Details SPT Details Sample Details Layer Data
i per metre E a
e Time Salle®] o Blows/cm. -
5 E « O|ls x| & Z o - ° -
S8 s [ gf 2 = 2 No. | Type |RL (m g o |l & Geotechnical Descripti
£ a ezl o= |8 |9 (k= g | Typ (m) S 2| g eotechnical Description
=4 He [ Mn leallcgll 2 | & | & | & |l -
8 ~|F x © =1 %)
L 11| 14| 14| 28 10.50\L 8 SS | -10.5
— 11 12 | 30 10.95
- To SC - -
- 12 | 33
C Brown,Moist,Poorly Graded,Fine &
- Medium Grains Sands,Medium Dense &
— 12 u 8 1 19 (1=2.00 9 SS | -120 Dense,Silty SAND (SM) & Poorly Graded
C SAND - Silty SAND (SP-SM)
- 12.45
C 14 | 00
— 13 To SC - -
- 14 | 30
C ™
C I3
C o
I
C 18 L214.0
— 14| 5 17 | 27 |5 £|>100 14.00\L 10| SS |[-14.0 -
- N = 3
N g 2
N S Q 14.35
- a <
- &
- 15 | 00 O Green Grey,Moist,Poorly Graded,Fine &
15 To SC - - Medium Grains Sands,Very Dense, Silty
- 15 | 35 SAND (SM)
— 16 5Cm Penet for | >100][16.00 | | 11 | SS | -16.0 L3 1160
= + + +
N 59 Blows 16.05
- + +
- + + +
= 16 | 00
- + +
- To DB 0 0
- + + +
- 17 16 30 + o+ Grey Green to Grey Brown,Moist,Fine to
- o+ o+ Coarse Grains Sand Size Particles With
- Gravels Size Particles Mixture,Very
C | Sll;TbHan:jmgr >100)| 17:50 | - | WS | -175) + + Dense,Completely Weathered Rock -
C ebounde o+t Grade W5 Rock Formation
18 + o+ Disintegrated Hypersthene Granitic Rock
= + + +
- 09 [ 00 + +
o To DB 0 0 + + +
C g 09 | 40 + 4
- N + + + .
= 19 SPT Hammer | >100(f 19.00 [ - | WS | -19.0 L41190
= Pt + +
- 2 Rebounded ) .
o g + + + Grey,Pink Grey,Brown Shades at times,
L +  + Medium & Coarse Grain Structure,Strong
C 10 | 30 + + + to Extreme Strong, Moderately to
N To oB |l 67 | 12 + o+ Slightly Weathered Rock - Grade W3 &
= 20
- 11 | 15 + + + W2 Rock _
C + 4 Hypersthene Granitic Rock Formation
CS - Core Sample DS - Disturbed Sample LOGGED S.Stephen raj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 22/03/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 3.60 *(F) - Sample Failed
WS - Wash Sample DB - Diamond Bit DATE 03/04/2023 CASING DEPTH (m) 0.00
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=
(&) MARINE

SITE INVESTIGATION RECORD

BORE HOLE No.

THE SPIRIT OF ENGINEERING SHEET 3 | OF | 3
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE X V4
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 20/03/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 22/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
i Drilli . . .
5’ riing progress j & [|Core Details SPT Details Sample Details Layer Data
i per metre E a
2 Time Salle®] o Blows/cm. -
SE sO0|a > Z o < ° <
&= & s e ¢f o = g N T RL 5 ol B G hnical D .
= g ' g5lzzl o || @ g e -3 2 0. | Type (m) S Z| 8 eotechnical Description
=4 He [ Mn leallcgll 2 | & | & | & |l -
8 |- x © = 5]
- + + +
- + +
- ™ - - - - || 2050 | 16 | CS | -205)(+ + + Grey,Pink Grey,Brown Shades at times,
B g + + Medium & Coarse Grain Structure,Strong
o1 N 12 00 + + + to Extreme Strong, Moderately to
- S T oe |l 69 | 16 + + Slightly Weathered Rock - Grade W3 &
- S 0 + 4+ + W2 Rock
C N 13 45 + o+ Hypersthene Granitic Rock Formation
B + + +
- + +
22 |t - - - - 22.00 | 16 [ CS | -22.0 L5 1220
— 23
— 24
— 25
— 26
— 27
— 28
— 29
= 30
CS - Core Sample DS - Disturbed Sample LOGGED S.Stephen raj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 22/02/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 3.60
WS - Wash Sample DB - Diamond Bit DATE 03/04/2023 CASING DEPTH (m) 0.00

Borehole terminated at 22 m depth below E.G.L
FIG.2.5 Sub Soil Profile at BH-05 Location
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- BORE HOLE No. BH-06
SEOMARINE SITE INVESTIGATION RECORD
THE SPIRIT OF ENGINEERING SHEET 1 | OF | 3
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE ">
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 07/03/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 09/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
55 Drilling progress = ~||Core Details SPT Details Sample Details Layer Data
i per metre E a
2 Time Salle®] o Blows/cm. -
SE sO0|a > Z o < ° <
&= & s e ¢f o = g N T RL 5 o | B G hnical D .
s |8 &5lzs)l o= | 8|2 lxS] & o. | Tyee [RLmJl & 2|8 eotechnical Description
=4 He [ Mn |l 2als8ll ¢ | 2 | & | & 15> -
8 ~|F x © =1 %)
- 16 00
- To sC| - - Brown,Moist,Poorly Graded,Fine &
r 16 02 3 2 3 5 |[[0.50 1 SS | -05 Medium Grains Sands,Loose,Silty SAND
C 16 | 15 (SM)
C Sand With Clay Lenses
—1 To SC - - 245 111128 Y
- 16 17 2 5 20 25 |1.25 2 SS -1.3 v - - -
C Brown,Moist,Poorly Graded,Fine &
r 16 40 5 45 Medium Grains Sands,Traces of
- Q To SC - - ' Gravels,Medium Dense,Clayey Silty
- o
- N 16 | 44 ) SAND (SC)
— 2|5 5 18 | 15 33 [[2.00 3 SS -2.0 L2120
C o
I~ ~
- ~1| 16 59
B o 2.45
- To SC - -
- 17 02
— 3 8 | 10| 10| 20 [{3.00 4| ss | -30
C 17 | 20
B 3.45
- To SC - -
- 17 23
I (S 5| 9| 9| 18 [4.00 5| ss | -40
C 09 | 00
B 4.45
- To SC - -
- 09 04
~ 5 3| 7| 8] 15 [5.00 6 | Ss | -50
C 09 | 25
- To e °45
- 09 28 Brown Grey,Grey Beyond 5.0m,Moist,
N Poorly Graded, Pred. Fine Grains Sands &
5 4| 8 8 16 |l6.00 71 ss | 6.0 Medium Grains Sands Mix,Medium Dense
C & Dense,Silty SAND (SM) & Poorly
r 5.45 Graded SAND (SP-SM)
o 09 [ 55 ' & Traces of Shells @ Times
C ™
C 8 To SC - -
C LS 09 58
- 2]
- =]
~
C 9]
o © 10 | 13 | 17 30 [[7.50 \L 8 SS -7.5
- 10 | 17 -9
- To SC - -
- 10 22
— o 10 | 12 | 14 26 |9.00 \L 9 SS -9.0
C 9.45
o 10 45
- To SC - -
- 10 47
— 10
CS - Core Sample DS - Disturbed Sample LOGGED K.Sivasankaran PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 08/03/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G.Sharmila WATER TABLE (m) 3.80
WS - Wash Sample DB - Diamond Bit DATE 10/03/2023 CASING DEPTH (m) [ 0.00
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- BORE HOLE No. BH-06
SEOMARINE SITE INVESTIGATION RECORD
SHEET 2 | OF | 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE "> J
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 07/03/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 09/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
55 Drilling progress = ~||Core Details SPT Details Sample Details Layer Data
i per metre E a
e Time Salle®] o Blows/cm. -
= < O|ls x| Z o - ° I
- | ] °F o sl o = g & o |l & : Tt
< ® g~z 2|l 2 o o w -3 2 No. | Type |RL (m) Y S 2 Geotechnical Description
= e (i [28(8gll & [ [ 2 215> © 3 e
8 =\F & © =1 8|
L 4 8 10 18 [[10.50 10 | SS |-10.5
C 10.95
—11 11 15
- To sc | - -
C 1 20 Brown Grey,Grey Beyond 5.0m,Moist,
C Poorly Graded, Pred. Fine Grains Sands &
C Medium Grains Sands Mix,Medium Dense
— 12 3 8 17 25 ||112.00 11| SS |-12.0 & Dense,Silty SAND (SM),Poorly Graded
C SAND (SP-SM) & Clayey Silty SAND
C 12.45 (sc)
C & Traces of Shells @ Times
C 12 | oo
=13 To SC - -
- 12 05
C 14.0
—14 22 | 52 | 60 | 112 ||14.00 12 | SS |-14.0
C + 4
B Q 14.45
- o + F . . . .
- N + o+ Grey Green,Moist,Fine & Medium Grains
N 8 12 35 4 Sand Size Particles,Very Dense, Residual
— 15| © To SC - - + 4 Soil to Completely Weathered Rock -
- ©| 12 | 48 Grade W5 Rock Formation
C . Disintegrated Hypersthene Granitic Rock
- + +
C + 4+
- + + |L5[16.0
— 16 5Cm Penet for | >100](16.00 13| SS |-16.0
= + +
N 56 Blows 16.05
- + +
C s + o+
r Total Drilling + 4+ Grey Brown,Moist,Medium to Coarse
C Time 55 DB 9 0 + o+ Grains Structure,Highly Fractured,
— 17 mins + 4 Disintegrated at Parts,Highly Weathered
C Rock - Grade W4 Rock Formation
C + o+ Hypersthene Granitic Rock Formation
- + +
C + o+
N + + .
— 18 - - - - 18.00 | 14 | CS |-18.0 L6 1180
= + +
- + +
- + +
N + o+ .
o 16 09 + + Grey,Brown Grey,Medium to Coarse
- 19 To DB || 27 0 Grains Structure,Fractured Moderately,
C 17 | oo + o+ Discoloured @ Times,Moderately
r + o+ Weathered Rock - Grade W3 Rock
o — - - - - 19.50 | 15 CS | -195 + + Formation
N g + + Hypersthene Granitic Rock Formation
- A +  +
—20|| 3
= o + +
N >
r 3 + +
CS - Core Sample DS - Disturbed Sample LOGGED K.Sivasankaran PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 08/03/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G.Sharmila WATER TABLE (m) 3.80
WS - Wash Sample DB - Diamond Bit DATE 10/03/2023 CASING DEPTH (m) || 0.00
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—~ BORE HOLE No. BH-06
SEOMARINE SITE INVESTIGATION RECORD
SHEET 3 | OF | 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE X \/
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 07/03/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 09/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
55 Drilling progress = ~||Core Details SPT Details Sample Details Layer Data
i per metre E a
e Time Salle®] o Blows/cm. -
5 E =0fa > > Z o < ° =
&= & °Flo | a = g N T RL 5 ol B hnical D .
= g ' 23 z3| o o g e -3 2 0. | Type (m) S Z| 8 Geotechnical Description
= He [ Mn leallcgll 2 | & | & | & |l -
8 ~|F x © =1 %)
- + + + GTEY,BTOWIT GTEY, MEUTUTT [0 CUarse
r 09 25 + o+ Gral_ns Structure,Frgctured Moderately,
- To oB || 27 0 o+ 4+ Discoloured @ Times,Moderately
- 10 45 Weathered Rock - Grade W3 Rock
C +ot Formation
- + + + i i
L 21 . R . - 21.00 | 16 | cs | -21.0 L7 121.0! nvnersthene Granitic Raock Formation
- + +
- 11 15 + + +
- To DB || 95 | 45 + +
- 12 | 40 + + +
- + +
—22 - - - - 22.00 | 17 | Cs |-22.0
N g + + +
- 8 Total Drilling + +
r g T'm9 lhr (f DB |[ 95 | 81 + + + Grey,Pink Shades,Medium to Coarse
- S Smins + + Grain Structure,Fractured @ Times,
- o + + + Slighlty Weathered Rock & Fresh Rock
— 3 ) ) ) ) 2300 | 181 CS | -230) Formation - Grade W2 & W3 Rock
C 15 15 + + + Formation
C To pB |l 83| 83 + o+ Hypersthene Granitic Rock
- 15 | 45 o+ o+
- + +
—24 - - - - 2400 | 19 [ CS |-24.0
- + + +
- 15 15 + +
- To DB || 80 | 80 + + +
- 15 | 45 + o+
- + + + .
25| et - - - - 25.00 | 20 [ CS | -25.0 L8 1250
— 26
— 27
— 28
— 29
= 30
CS - Core Sample DS - Disturbed Sample LOGGED K.Sivasankaran PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 09/03/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G.Sharmila WATER TABLE (m) 3.80
WS - Wash Sample DB - Diamond Bit DATE 10/03/2023 CASING DEPTH (m) 0.00

Borehole terminated at 25 m depth below E.G.L
FIG.2.6 Sub Soil Profile at BH-06 Location
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— BORE HOLE No. BH-07
SEOMARINE SITE INVESTIGATION RECORD
SHEET 1 | OF | 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE ">
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 21/02/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 04/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
55 Drilling progress = ~||Core Details SPT Details Sample Details Layer Data
i per metre E a
e Time Salle®] o Blows/cm. -
s E = 0Olla >»| = Z o - ° =
ST 2 oS g a 3 2 | No. | Type [RL(m) g o | g Geotechnical Description
£ a ' 2o|ls gl @ 0 S 2 |Es 2 : = z| g p
=4 He [ Mn leallcgll 2 | & | & | & |l -
8 ~|F x © =1 %)
- 14 45 7% /
- To sc| - -
o 14 47 6 6 4 10 [f0.50 1 SS -0.5
C 15 | o0 Brown,Moist,Poorly Graded,Fine &
C To sc ) i 2.45 Medium Grains Sands,Very Loose &
- N Loose,Clayey Silty SAND (SC) With
B 15 03 2 2 2 4 |[1.25 - SS | -1.3 Brick Pats
u 15 | 15
» 2.45
- To sc| - -
- 15 16
—2 2 4 6 10 [[2.00 2 SS -2.0 L1 20
C 15 | 30
- 2.45
- To SC - -
- 15| 31 Brown,Moist,Poorly Graded,Fine Grains
- Sands,Fine & Medium Grains
— 3 61468 10 (13.00 3| Ss |80 Sands,Loose,Silty SAND (SM) & Poorly
C 15 | 39 s Graded SAND - Silty SAND (SP-SM)
u To sc| - | - :
- 15 41
— 4 - 6 | 8 | 14| 22 [[4.00 4| ss | -40 L3 40
- N
- 16 04
L 8 4.45
r N To SC - -
- | 16 | 05
= —
= N
—5 4 6 8 14 |[5.00 5 SS -5.0
C 16 | 15
B 5.45
- To SC - -
- 16 16
— 6 4| 4| 6 | 10 [6.00 6 | ss | -6.0
C 6.45
C 16 | 45 s Brown @ Times,Grey Beyond 5.0m,
C To B . Moist,Poorly Graded,Fine & Medium
C o 16 | 47 Grains Sands,Loose & Medium Dense,
- Poorly Graded SAND (SP), Silty SAND
r (SM) & Poorly Graded SAND - Silty
- 8 8 10 18 [[7.50 \L - *SS | -7.5 SAND (SP-SM)
C 7.95
— 8 17 15
- To SC - -
- 17 17
I (S 8 | 8 | 14| 22 [[9.00 \L 7| ss | -90
C ™
=S
- N o9 | 00 045
- N
C g To SC - -
E ol & | 09| 02
CS - Core Sample DS - Disturbed Sample LOGGED S.Stephen raj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 22/02/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 4.30 *(SS) - Sample Failed
WS - Wash Sample DB - Diamond Bit DATE 01/03/2023 CASING DEPTH (m) || 0.00
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— BORE HOLE No. BH-07
SEOMARINE SITE INVESTIGATION RECORD
SHEET 2 | OF | 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE ">
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 21/02/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 04/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
55 Drilling progress = ~||Core Details SPT Details Sample Details Layer Data
i per metre E a
e Time Salle®] o Blows/cm. -
3 £ sO0|a > Z o < ° <
87 g s [ gf 2 I 2 | No. | Type [RL(m) g o |l & Geotechnical Description
£ o eolsdllollw |8 | ¢ (kS 2 - Ty > zZ| 2 p
=4 He [ Mn leallcgll 2 | & | & | & |l -
8 ~|F x © =1 %)
C Grey,Loose & Medium Dense, Poorly
B L4 |105| Graded SAND - Silty SAND (SP-SM)
L 4 4 4 8 lO.SO\L 8 SS | -10.5 -
C 10.95
— 1 09 50 Grey,Moist,Poorly Graded,Fine & Medium
B To sC| - - Grains Sands,Loose,Poorly Graded
C 09 | 52 SAND - Silty SAND (SP-SM)
12 6 6 10 16 lZ.OO\L 9 SS | -12.0 L51120
C 12.45
E 10 | 20 Grey,Black,Moist,Fine & Medium Grains
— 13 To SC - - Sands,Medium Dene,Silty SAND (SM)
N 10 23 With Clay Lenses
C L6 |14.0
— 14 10Cm Penet for | >100(14.00 | | 10 | SS | -14.0
- + + +
N 75 Blows 14.10
- + +
- + + +
C 10 | 50 ot
= Q + + +
= 15| o To DB - - o+ Brown,Grey Brown,Moist,Fine to Coarse
- g 11 | 05 + o+ o+ Grain Sand Size Particles With Traces of
- o Gravels,Very Dense, Completel
F S SPT Hammer | >100| 1550 | - | ws |-155[ + + Wonthors R{mk oo vcs Ro)ék
- N Rebounded + 4+ + :
B Formation
16 + + Disintegrated Hypersthene Granitic Rock
= + + +
- + +
- 11 40
- + + +
- To DB || 10 0
- + +
C 121 10 + + +|L7]|170
— 17 - - - - 17.00 | 11 | CS | -17.0 -
= + +
- + + +
- + +
- + + +
- + +
— 18 13 30
r To ol 18| o + o+ Grey, Shades of Brown Discolouration,
r 14 30 + + Medium & Coarse Grains Structure,Highly
- - - - - 1850 | 12 | CS | -185(+ + + Fractured,Moderately Weathered Rock -
N +  + Grade W3 Rock Formation
C + + o+ Hypersthene Granitic Rock Formation
— 19
= + +
- + + +
o 15 30 + +
- To DB || 60 0 + + +
- 16 40 + + L8 | 20.0
— 20 . B . B 2000 | 13 | CS | -200 T + + Brown Grey,Medium to coarse erain
N + o+ Structure,Moderately to Slightly
C Weathered Rock - Grade W3 & W2 Rock|
CS - Core Sample DS - Disturbed Sample LOGGED S.Stephen raj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 22/02/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 4.30
WS - Wash Sample DB - Diamond Bit DATE 01/03/2023 CASING DEPTH (m) 0.00
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—~ BORE HOLE No. BH-07
SEOMARINE SITE INVESTIGATION RECORD
SHEET 3 |OF| 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE X V4
LOCATION Mount Road, Chennai MACHINE No. - CHAINAGE (m) - BORE START DATE 21/02/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N - BORE END DATE 04/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 3
55 Drilling progress = ~||Core Details SPT Details Sample Details Layer Data
i per metre E a
e Time Salle®] o Blows/cm. -
3 £ sO0|a > Z o < ° <
S8 oS g a = 2 No. | Type |RL g o |l & Geotechnical Descripti
£ a ezl o= |8 |9 (k= g - Typ (m) > Z| 8 eotechnical Description
= He [ Mn leallcgll 2 | & | & | & |l -
8 |- x © = 3]
- + + +
- + +
- + + +
- + +
- + + +
— 21 09 05
- + +
- To DB || 75 7
- + + +
- 10 25
r ™ - - - - || 2150 [ 14| CS | -215) + + Grey,Brown Grey @ Times,Medium to
B S + + + Coarse Grain Structure,Highly to Medium
o N + + Fractures,Moderately to Slightly
- 3 o + + + Weathered Rock - Grade W3 & W2 Rock
r F Total drilling + + Formation
C © [time Lhr34( DB || 60 | 14 + O+ o+ Hypersthene Granitic Rock
C mins
- + +
- + + +
— 23 - - - - 23.00 [ 15| CS | -23.0
- + +
- + + +
o 14 15 + +
- To DB || 75 67 + + +
- 16 05 + +
e 2] | et - - - - 24.00 [ 16 | CS | -24.0 91240
— 25
— 26
— 27
— 28
— 29
— 30
CS - Core Sample DS - Disturbed Sample LOGGED K.Sivasankaran PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 04/03/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G.Sharmila WATER TABLE (m) 4.30
WS - Wash Sample DB - Diamond Bit DATE 07/03/2023 CASING DEPTH (m) 0.00

Borehole terminated at 24 m depth below E.G.L
FIG.2.7 Sub Soil Profile at BH-07 Location
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- BORE HOLE No. BH-08
SEOMARINE SITE INVESTIGATION RECORD
SHEET 1 | OF | 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE ">
LOCATION Mount Road, Chennai MACHINE No. GD-03 CHAINAGE (m) BORE START DATE 17/02/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 21/02/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
55 Drilling progress = ~||Core Details SPT Details Sample Details Layer Data
i per metre E a
e Time Salle®] o Blows/cm. -
s E = 0Olla >»| = Z o - ° =
ST 2 oS g a 3 2 | No. | Type [RL(m) g o | g Geotechnical Description
£ a ' 2o|ls gl @ 0 S 2 |Es 2 : = z| g p
=% Hro | Min. >3 [[5 8 < 5 S & > 4
8 ~|F x © =1 %)
- 10 38 A
B To sc | - - D D
o 10 39 46 | 20 6 26 |0.50 1 SS -0.5 Filled Up Soil
- A Sand Mixed in Brick Pats & Debris
- 10 49 5 45
—1 To SC - - ' il 1s
- 10 50 8 8 8 16 [[1.25 2 SS -1.3 -
u 11 | o2
» 2.45
- To sc | - -
- 11 03
—2 6 8 10 18 [[2.00 3 SS -2.0
C 11 | 14
- 2.45
- To SC - -
- 11 15
C Yellow, Yellow Brown,Moist,Poorly
— 3 4 4 6 3.00 4 SS -3.0 . L -
- 10 Graded,Fine & Medium Grains Sands,
C 11 | 26 . Loose & Medium Dense,Silty SAND (SM)
u To sc| - | - :
- 11 27
— 4 8 | 8| 10| 18 [4.00 5| ss | -40
C 11 | 38
B 4.45
- To SC - -
C ™
- ~ 1 39
- I 5.0
—5 S 2 4 0 4 |5.00 6 SS
C S 11| s3
C ~
- 5.45
- A To sc| - -
- 11 54
— 6 2| 1] 1] 2 [e00 7| ss
- 2| 1 6.45 ‘ | ‘
- To sc R : Grey,Moist,Poorly Graded,Fine Grains
- 12 16 Sands & Medium Grains Sands Mix, Very
7 Loose,Clayey Silty SAND (SC) or Silty
C SAND With Clay Lenses & Silty SAND
C (SM)
o 2 1 2 3 ||7.50 8 SS -7.5
- 12 | 39 -9
- To SC - -
- 12 40
= 9 8 | 10| 10| 20 [9.00 9 | ss | -90 L3 90
C 9.45 Grey,Moist,Poorly Graded,Fine & Medium
n 14 23 Grains Sands,Medium Dense,Poorly
- To SC | - - Graded SAND - Silty SAND (SP-SM)
B 14 | 24
10
CS - Core Sample DS - Disturbed Sample LOGGED R.Kamalakannan PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 17/02/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G.Sharmila WATER TABLE (m) 5.00
WS - Wash Sample DB - Diamond Bit DATE 27/022023 CASING DEPTH (m) [ 0.00
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- BORE HOLE No. BH-08
SEOMARINE SITE INVESTIGATION RECORD
SHEET 2 | OF | 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE "> \/
LOCATION Mount Road, Chennai MACHINE No. GD-03 CHAINAGE (m) BORE START DATE 17/02/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 21/02/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
(—DE Drilling progress || | & ||core Details SPT Details Sample Details Layer Data
i per metre E a
e Time Sm|es o Blows/cm. N
= E = 0O|ls > N Z o o ° i
87 g s [ gf 2 I 2 | No. | Type [RL(m) g o |l & Geotechnical Description
s |8 nllgolzsflcla|8|g RS & N g8 (=18 P
a Hr. Min. ,2‘ olle 8 o < b & & > Jaw
8 ~|F x © =1 %)
L 8 10| 8 18 |10.50 10 | SS |-10.5
E 10.95 Grey,Moist,Poorly Graded,Fine & Medium
—11 14 49 ’ Grains Sands,Medium Dense,Poorly
C To sC - R Graded SAND - Silty SAND (SP-SM)
C 14 | s0
12 o 4 6 14 | 20 ([12.00 11| SS |-12.0 120
C S
- N 12.45
- -~
S E
- = 15 18 Grey,Moist,Poorly Graded,Fine & Medium
13 — To sc ) ) Grains Sands,Medium Dense,Clayey Silty
- 15 20 SAND (SC)/ Silty Sand With Clay
C Lenses
C 14.0
— 14 11Cm Penet for | >100/14.00 12| SS |-14.0 . -
N 50 Blows 14.11 Green Yellow,Brown Shades,Moist, Fine &
N 16 05 Medium Grains Sand Size Particles,Very
- To SC - - Dense,Residual Soil - Grade W5 Rock
C 16 13 Formation/ Disintegrated Hypersthene
C 15.0 Granitic Rock
= 15|p=—t SPT-Hammer |>100|| 15.00 | - WS | -15.0
- Rebound
- 10 | 48
o To DB 8 0
- 10 | 56
N Green Black,Medium to Coarse Grain
— 16 - - - - 16.00 | 13 [ CS | -16.0 Structure,Highly Fractured &
- Disintegrated,Discoloured,Highly
- Weathered Rock - Grade W4 Rock
C 11 | 20 Formation
N To DB [ 9 0 Disintegrated Hypersthene Granitic Rock
— 17 11 | 38
C ™
C ol
C o
o % - - - - 1750 | 14 | CS |-17.5 17.5
C e
C s}
= 18
C Total drilling
- ime 4 DB |[ 89 | 51
- i mien55 Grey,Brown & Yellow Grey Shades,
C Medium to Coarse Grain
C Structure,Fractured @ Times,Slightly
L 19 R _ R _ 1900 | 15| cs | -19.0 Weathered Rock - Grade W2 Rock
C Formation
C Hypersthene Granitic Rock
— 20
CS - Core Sample DS - Disturbed Sample LOGGED R.Kamalakannan PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 18/02/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G.Sharmila WATER TABLE (m) 5.00
WS - Wash Sample DB - Diamond Bit DATE 27/022023 CASING DEPTH (m) 0.00

27




=
(&) MARINE

SITE INVESTIGATION RECORD

BORE HOLE No.

THE SPIRIT OF ENGINEERING SHEET 3 | OF | 3
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE "> V%
LOCATION Mount Road, Chennai MACHINE No. GD-03 CHAINAGE (m) BORE START DATE 17/02/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 21/02/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
i Drilli . . .
5’ riing progress j & [|Core Details SPT Details Sample Details Layer Data
i per metre E a
2 Time Salle®] o Blows/cm. -
2 E = 0O|ls > N Z o o ° i
S8 oS g a = 2 No. | Type |RL g o |l & Geotechnical Descripti
£ a leofzgll ol |8 |g kS g - Typ (m) > Z| 8 eotechnical Description
= He. | Min |l >a (|5 g @ . T S |le = -
[a] F © — ™
- + + +
- + +
r o + o+t Grey,Brown & Yellow Grey Shades,
r N + + Medium to Coarse Grain
o Y 14 00 + + + Structure,Fractured @ Times,Slightly
- S T oell s7 | 71 + + Weathered Rock - Grade W2 Rock
- S 0 + 4+ + Formation
C N5 30 + o+ Hypersthene Granitic Rock
B + + +
- + +
22 |t - - - - 22.00 | 16 [ CS | -22.0 L1220
— 23
— 24
— 25
— 26
— 27
— 28
— 29
= 30
CS - Core Sample DS - Disturbed Sample LOGGED S.Stephenraj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 21/02/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G.Sharmila WATER TABLE (m) 5.00
WS - Wash Sample DB - Diamond Bit DATE 27/022023 CASING DEPTH (m) || 0.00

Borehole terminated at 22 m depth below E.G.L
FIG.2.8 Sub Soil Profile at BH-08 Location
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- BORE HOLE No. BH-09
SEOMARINE SITE INVESTIGATION RECORD
SHEET 1 | OF | 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE ">
LOCATION Mount Road, Chennai MACHINE No. ATV CHAINAGE (m) BORE START DATE 17/02/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N - BORE END DATE 20/02/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
55 Drilling progress = ~||Core Details SPT Details Sample Details Layer Data
i per metre E a
2 Time Salle®] o Blows/cm. -
SE sO0|a > Z o < ° <
- | ] °F o sl o = g 5 o| & : Pt
< < ' 23 z3| o o 9 e -3 8 No. | Type |RL (m) > 2| g Geotechnical Description
=4 He [ Mn leallcgll 2 | & | & | & |l -
8 ~|F x © =1 %)
- 15 20 A
C To sc| - - I I
r 15 21 2 4 4 8 |[[0.50 1 SS | -05 D A D Brown,Moist,Poorly Graded,Fine &
- 15 31 Medium Grains Sands,Loose,Silty SAND
— 1 To sc| - - 0-95 | s
- 15 32 4 6 8 14 ([1.25 2 SS -1.3 -
u 15 | 43
» 2.45
- To sc | - -
B 15 | 44
—2 ™ 6 8 10 18 [[2.00 3 SS -2.0
- ol
- 15 57
L 8 2.45
r N To SC - -
- Q| 15 | 58
C S
—3 6 10 | 12 22 ||3.00 4 SS -3.0
C 16 | 14
B 3.45
- To SC - -
- 16 15
— 4 6 | 6 | 8 | 14 [[4.00 5| ss | -40
C 16 | 26
B 4.45
- To SC - -
- 16 27
Y (S 6 | 8| 8| 16 [5.00 6 | Ss | -50
C 09 20 Brown,Grey Beyond 7.5m Depth,Moist,
C To sc _ - .45 Poorly Graded,Fine & Medium Grains
N 09 22 Sands,Medium Dense,Silty SAND (SM) &
- Poorly Graded SAND - Silty SAND (SP-
— 6 6 6 6 12 |[6.00 - *SS | -6.0 SM)
- /WS
C 09 1 6.45
- To SC - -
B 09 | 44
— 7
C ™
C I3
C o
- % 4| 4| 8| 12 |[z.50 7| SS|-75
=13
— s|—| 10 | 30 -9
- To SC - -
- 10 32
= 9 6 | 4| 10| 14 [9.00 \L 8 | ss | -9.0
C 10 50 9.45
- To SC - -
- 10 54
10
CS - Core Sample DS - Disturbed Sample LOGGED S.Stephenraj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 18/02/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G.Sharmila WATER TABLE (m) 3.40
WS - Wash Sample DB - Diamond Bit DATE 21/02/2023 CASING DEPTH (m) 0.00
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- BORE HOLE No. BH-09
SEOMARINE SITE INVESTIGATION RECORD
SHEET 2 | OF | 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE "> \/
LOCATION Mount Road, Chennai MACHINE No. ATV CHAINAGE (m) BORE START DATE 17/02/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 20/02/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
55 Drilling progress = ~||Core Details SPT Details Sample Details Layer Data
i per metre E a
e Time Salle®] o Blows/cm. -
s E = 0Olla >»| = Z o - ° =
a7 s [ gf 2 e 2 | No. | Type [RL(m) g o |l & Geotechnical Description
£ o eolsdllollw |8 | ¢ (kS 2 - Ty > zZ| 2 p
=4 He [ Mn leallcgll 2 | & | & | & |l -
8 ~|F x © =1 %)
L 6 8 12 20 lO.SO\L 9 SS | -10.5
— 11 11 | 10 10.95
- To sc| - -
- 11 12
E Grey,Moist, Poorly Graded,Fine & Medium
— 12 16 6 8 14 ([12.00 10 | SS |-12.0 Grains Sands,Medium Dense,Silty SAND
C (SM) & Clayey Silty SAND (SC)
- 12.45
C 1 | 41
=13 To SC - -
B 11 | 44
— 14 16 | 18 | 20 38 14.00\L 11 SS | -14.0 14.0
C 14.45
B & Green,Grey Green,Moist,Poorly Graded,
- 12 12
C 5 8 T sc ) ) Fine to Coarse Sand With Traces of
o N 0 Gravels,Dense,Clayey Silty SAND (SC)/
C g 12 16 Cemented Binder
C —
C 16.0
16 70 | 80 | 96 | >100 lS.OO\L 12 SS | -16.0
C 16.45
B 14 ] 00 Grey Brown,Moist,Fine to Coarse Sand
N To DB - - Size Particles,Very Dense,Residual Soil
— 17 14 | 45 to Completely Weathered Rock - Grade
N W5 Rock Formation
C Disintegrated Hypersthene Granitic Rock
C 18.0
— 18 SPT-Hammer |>100| 18.00 - WS | -18.0
- 16 00 Rebound
- To DB || 75 20 . . .
- 17 00 Grey,Pink Grey,Medium to Coarse Grain
B Structure,Fractured @ Parts,
C Discolouration @ Parts,Slightly
» 19 N - N - 19.00 [ 13| CS |-19.0 Weathered Rock to Fresh Rock
C Formation - Grade W2 & W1 Rock
C Formation
- Hypersthene Granitic Rock
— 20
CS - Core Sample DS - Disturbed Sample LOGGED S.Stephenraj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 18/02/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G.Sharmila WATER TABLE (m) 3.40
WS - Wash Sample DB - Diamond Bit DATE 21/02/2023 CASING DEPTH (m) 0.00

30




=
(&) MARINE

SITE INVESTIGATION RECORD

BORE HOLE No.

THE SPIRIT OF ENGINEERING SHEET 3 | OF | 3
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE "> V%
LOCATION Mount Road, Chennai MACHINE No. ATV CHAINAGE (m) BORE START DATE 17/02/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 20/02/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
i Drilli . . .
5’ riing progress j & [|Core Details SPT Details Sample Details Layer Data
i per metre E a
2 Time Salle®] o Blows/cm. -
= < O|ls x| Z o - ° I
&= & s e ¢f o = g N T RL 5 ol B G hnical D .
s |8 l&5lzg)lcllelalglss| & o. | Tyee [RLmJl & - eotechnical Description
=4 He [ Mn leallcgll 2 | & | & | & |l -
8 |- x © = 5]
- 10 16 \l/ + +
- To DB || 89 73 +
o 11 37 - - - - 2050 [ 14| CS | -20.5 + +
- + Grey,Pink Grey,Medium to Coarse Grain
L & + + Structure,Fractured @ Parts,
— 2l Q + Discolouration @ Parts,Slightly
B N + 4+ Weathered Rock to Fresh Rock
C Q To DB |[ 100 { 75 + Formation - Grade W2 & W1 Rock
- Q| 15 | 40 + o4 Formation
o + Hypersthene Granitic Rock
—22
- + +
- T s |22
- — - - - - || 2250 | 15 | cs | -22.5 4l 21225
— 23
— 24
— 25
— 26
— 27
— 28
— 29
= 30
CS - Core Sample DS - Disturbed Sample LOGGED K.Loganathan PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 20/02/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G.Sharmila WATER TABLE (m) 3.40
WS - Wash Sample DB - Diamond Bit DATE 21/02/2023 CASING DEPTH (m) [ 0.00

Borehole terminated at 22.5 m depth below E.G.L
FIG.2.9 Sub Soil Profile at BH-09 Location
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— BORE HOLE No. BH-10
SEOMARINE SITE INVESTIGATION RECORD
SHEET 1 | OF | 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE ">
LOCATION Mount Road, Chennai MACHINE No. ATV GD-04 CHAINAGE (m) BORE START DATE 14/02/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 17/02/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 4
(—DE Drilling progress || | & ||core Details SPT Details Sample Details Layer Data
i per metre E a
e Time Salle®] o Blows/cm. -
s E = 0Olla >»| = Z o - ° =
a7 s [ gf 2 e 2 | No. | Type [RL(m) g | B Geotechnical Description
< (8 eoflzgl|loflw 8% |[ES] 8 : T = 8
=% Hro | Min. >3 [[5 8 < 5 S & > 4
8 ~|F x © =1 %)
- 15 25
C To sc| - | - [ I Filled Up Soil
- L1] 0.5
o 15 26 2 2 3 5 |0.50 1 SS -0.5
C 15 | 36
— 1 T sc 245
- 0 ° . Brown,Moist,Poorly Graded,Fine &
N 15 37 2 2 2 4 |[1.25 2 SS -13 Medium Grains Sands,Loose,Silty SAND
n SM) With Gravels
C 15 | 51 (
- 2.45
- To SC - -
- 15 52 .
—2 3 3 5 8 |2.00 3 SS -2.0 L2120
E 16 01 5 45 Brown,Moist,Poorly Graded,Fine &
o To SC - - ' Medium Grains Sands,Loose,Poorly
C IR 16 | 02 Graded SAND - Silty SAND (SP-SM)
- o
- N .
= 3| 17 | 16 | 12 28 ||3.00 4 SS -3.0 L3130
N o
I~ S~
- < | 16 16
L — 3.45
- To SC - -
- 16 17
— 4 4 6| 14| 20 [[4.00 5| ss | -40
C 16 | 33
B 4.45
- To SC - -
- 16 34
~ 5 3| 5| 7| 12 [[5.00 6 | Ss | -50
C 16 | 54
- 5.45
» To sC - - Brown @ Parts,Grey Beyond 5.0m,
- 16 | 55 Moist,Poorly Graded,Fine & Medium
- Grains Sands,Loose & Medium Dense
— 5[ 6 9 11| 20 [6.00 - | WS | 60 Sands,Silty SAND (SM) & Poorly Graded
C SAND - Silty SAND (SP-SM)
C 15 50 6.45 Traces of Sea Shells @ Location
C To sc| - -
- 15 51
— 7
L 4| 4| 6| 10 |7.50 \L 7| ss|-75
C ™
M
- 7.95
— 8| 16 | 38
- N
C % To SC - -
- L] 16 | 39
= 9 2|10 2 2 |9.00 \L 8 | ss | -9.0 L4 90
C 0.45 Grey,Moist,Poorly Graded,Fine & Medium
» 16 55 Grains Sands,Very Loose,Silty SAND
C To SC - - (SM)
- 16 56
10
CS - Core Sample DS - Disturbed Sample LOGGED K.Loganathan PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 15/02/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G.Sharmila WATER TABLE (m) 3.60
WS - Wash Sample DB - Diamond Bit DATE 21/02/2023 CASING DEPTH (m) 0.00
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- BORE HOLE No. BH-10
SEOMARINE SITE INVESTIGATION RECORD
SHEET 2 | OF | 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE "> J
LOCATION Mount Road, Chennai MACHINE No. ATV GD-04 CHAINAGE (m) BORE START DATE 14/02/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 17/02/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 4
(—DE Drilling progress || | & ||core Details SPT Details Sample Details Layer Data
i per metre E a
e Time Salle®] o Blows/cm. -
= < O|ls x| Z o - ° I
87 g s [ gf 2 I 2 | No. | Type [RL(m) g o |l & Geotechnical Description
£ o eolsdllollw |8 | ¢ (kS 2 - Ty > zZ| 2 p
=4 He [ Mn leallcgll 2 | & | & | & |l -
8 ~|F x © =1 %)
C Grey,Moist,Poorly Graded,Fine & Meadium |
C Grains Sands,Very Loose, Silty SAND
- 6| 6| 8| 14 10.50\L 9 | ss |-105 L5110 (SM)
C 10.95
—11 10 02
- To SC - -
- 10 03
— 12 2 2 4 6 |[[12.00 10 | SS | -12.0 Grey,Moist,Poorly Graded,Fine & Medium
C Grains Sands,Loose & Medium
C 12.45 Dense,Poorly Graded SAND - Silty
- SAND (SP-SM) & Silty SAND (SM)
C 10 | 20
=13 To SC - -
- 10 22
— 14 18 | 26 | 34 60 14.00\L 11 SS | -14.0 14.0
C 14.45 /
E o | 10 | 45 7/ Brown Grey,Moist,Poorly Graded,Fine &
= 15| S To SC | - - 7 Medium Grains Sands,Very Dense,
C S| 10 49 7 Clayey Silty SAND (SC)
C o /
~ 4 4
o © /
C — //
— 16 9Cm Penet for | >100[16.00 | | 12 | Ss | -16.0 /f 16.0
- 72 Blows 16.09 o+ Yellow Brown,Moist,Pred. Gravels,Fine to
- 11 26 + 4+ 4+ Coarse Sand Mixture,Very Dense,
- To SC - - Residual Soil to Completely Weathered
C 11 37 +oF s l170 Rock - W5 Rock Formation
- + + + .
— 17 SPT Hammer | >100(f 17.00 - WS | -17.0
= + + +
- Rebounded
- + +
o 12 06 + + +
- To DB 16 0 + +
E e 12 | 40 + o+ o+
u + o+ Yellow,Grey Brown,Fine to Coarse Grain
r + + + Structure,Highly Fractured, Discoloured @
o - - - - 1850 | 13| CS | -185( + + Parts,Highly Weathered Rock - Grade
C + + + W4 Rock Formation
C 14 | 10 + o+ Hypersthene Granitic Rock Formation
19 To DB 0 0
= + + +
B 14 | 46
- + +
- + + +
- + +
o + + +|19]20.0
= 20 B : B - 20,00 B WS | -20.0 Grey Brown,Medium 1o coarse Gramn
r + + + Structure,Highly Fractured,Discoloured @
C + Fractures Moderately Weathered Rock -
CS - Core Sample DS - Disturbed Sample LOGGED K.Loganathan PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 16/02/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G.Sharmila WATER TABLE (m) 3.60
WS - Wash Sample DB - Diamond Bit DATE 21/02/2023 CASING DEPTH (m) 0.00
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- BORE HOLE No. BH-10
SEOMARINE SITE INVESTIGATION RECORD
SHEET 3 | OF | 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE X \/
LOCATION Mount Road, Chennai MACHINE No. ATV GD-04 CHAINAGE (m) BORE START DATE 14/02/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 17/02/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 4
55 Drilling progress = ~||Core Details SPT Details Sample Details Layer Data
o per metre oa
e Time Salle®] o Blows/cm. -
3 £ sO0|a > Z o < ° <
&= & °Flo | a = g N T RL 5 ol B hnical D .
= g ' 23 53| o o g e -3 2 o. | Type (m) S Z| 8 Geotechnical Description
=4 He [ Mn leallcgll 2 | & | & | & |l -
8 ~|F x © =1 %)
= + + +
C 15 | 05 o
- 8 + + +
- N To DB || 40 0
C S| 15 | 49 o
- < + o+ +
— 21| ©
B — + + Grey Brown,Medium to Coarse Grain
r + + + Structure,Highly Fractured,Discoloured @
L — - - - - 2150 | 14| CS | -21.5( + + Fractures,Moderately Weathered Rock -
C + + + Grade W3 Rock Formation
C + o+ Hypersthene Granitic Rock
— 22
- + + +
N Total drilling + o+
- time 56 DB || 43 0 + + +
C mins + +
- + + +
— 23 - - - - 23.00 | 15| CS |-23.0 L10123.0
- + + +
- m + +
- S + + +
- g 11 | 08 + o+
o o To DB || 91 | 63 + + +
— 24([= Grey,Pink Grey,Medium to Coarse Grain
ol 11 51 + + >
- o+ o+ Structure,Fractured @ Parts,Slightly
- Weathered Rock to Fresh Rock
- - - - - 2450 | 16 | CS | -245(| + + .
- Formation - Grade W2 & W1 Rock
r + + + ;
- Formation
- 25 tot Hypersthene Granitic Rock
= + + +
- 12 18 + +
- To DB || 95 [ 95 + + +
- 13 10 + +
= + + +|L11|26.0
e 26 | e - - - - 26.00 | 17| CS |-26.0
— 27
— 28
— 29
— 30
CS - Core Sample DS - Disturbed Sample LOGGED K.Loganathan PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 17/02/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G.Sharmila WATER TABLE (m) 3.60
WS - Wash Sample DB - Diamond Bit DATE 21/02/2023 CASING DEPTH (m) 0.00

Borehole terminated at 26 m depth below E.G.L
FIG.2.10 Sub Soil Profile at BH-10 Location
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- BORE HOLE No. BH-11
SEOMARINE SITE INVESTIGATION RECORD
SHEET 1 | OF | 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE ">
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 25/03/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 28/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
55 Drilling progress = ~||Core Details SPT Details Sample Details Layer Data
i per metre E a
e Time Salle®] o Blows/cm. -
3 £ sO0|a > Z o < ° <
87 g oS g a I 2 | No. | Type [RL(m) g | B Geotechnical Description
£ a ezl o= |8 |9 (k= g | Typ > Z2| 3 eotechni escriptio
=4 He [ Mn leallcgll 2 | & | & | & |l -
8 ~|F x © =1 %)
L 14 | oo A
C To sc| - - I I
- 14 08
—1
- 7 12 | 19 31 |1.25 1 SS
L 14 | 25
- 1.70
- To sc| - -
- 14 27
—2 o 9 14 | 17 31 |2.00 2 SS
- ol
- 15 00
C I 2.45
- ® To SC - - . .
- S| 15| o2 Brown,Moist,Poorly Graded,Fine &
C ﬁ Medium Grains Sands,Dense & Medium
— 3 6 11 | 14 25 ||3.00 3 SS | -3.0 Dense,Clayey Sitly SAND (SC), Silty
C SAND (SM) & Poorly Graded SAND -
C 16 00 3.45 Silty SAND (SP-SM)
- To SC - -
- 16 03
— 4 7 | 15| 31| 46 [[4.00 4| ss | -40
C 17 | o2
B 4.45
- To SC - -
- 17 04
Y (S 7| 19| 9| 28 |[5.00 5| ss | -50
C 09 | 00
B 5.45
- To SC - -
- 09 05
— 6 0| 2] 2] 4 [eo00 6 | ss 6.0
C 09 | o5 6.45
r Grey,Moist,Poorly Graded,Fine & Medium
N To sC - - Grains Sands,Loose,Clayey Silty SAND
C - 09 28 (SC)
C ™
C ol
- I 7.5
o & 3 12 | 17 29 ||7.50 7 SS
M
= s||N| 10 | 00 7.9
- To SC - -
B 10 | o3 ) ] ]
o Grey,Moist,Poorly Graded,Fine & Medium
- Grains Sands,Medium Dense &
L Dense,Silty SAND (SM) & Poorly Graded
— 9 12 | 17 | 20 | 37 |[9.00 \L 8 | ss | -9.0 SAND - Silty SAND (SP-SM)
C 10 30 9.45
- To SC - -
- 10 32
10
CS - Core Sample DS - Disturbed Sample LOGGED S.Stephen raj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 27/03/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 3.60
WS - Wash Sample DB - Diamond Bit DATE 06/04/2023 CASING DEPTH (m) 0.00
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- BORE HOLE No. BH-11
SEOMARINE SITE INVESTIGATION RECORD
SHEET 2 | OF | 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE "> \/
LOCATION Mount Road, Chennai MACHINE No. - CHAINAGE (m) - BORE START DATE 25/03/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N - BORE END DATE 28/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 3
(—DE Drilling progress || | & ||core Details SPT Details Sample Details Layer Data
o per metre o8
e Time Salle®] o Blows/cm. -
s E = 0Olla >»| = Z o - ° =
a2~ g FlOo o [a) =] =4 N T RL @ o s G hnical D P
= g ' g5z sl o o g e -3 2 0. | Type (m) S Z| 8 eotechnical Description
=4 He [ Mn leallcgll 2 | & | & | & |l -
8 ~|F x © =1 %)
L 11 | 18 | 24 | 42 lO.SO\L 10| SS |-105
— 11 10 | 55 10.95
- To SC - -
- 10 | 58
— 12 11 | 18 | 20 | 38 lZ.OO\L 11| SS |-12.0
C 12.45
- 11 20 Grey,Moist,Poorly Graded,Fine & Medium
13 T sc ) ) Grains Sands,Medium Dense &
- 0 Dense,Silty SAND (SM) & Poorly Graded
C 1) 22 SAND - Silty SAND (SP-SM)
— 14 10 | 20 | 20 | 40 14.00\L 12| SS |[-14.0
C 14.45
C ™
N 8 11 | 40
— 15 & To TCB| - -
- 0| 12 00
- o
~
C ~
» N
— 16 SPT Hammer | >100|| 16.00 | - WS | -16.0 L3 1160
= + + +
- Rebounded
- + +
- + + +
= 14 | 00
- + +
- To DB 0 0
- + + +
17 14 | 25
= + +
- + + +
- + +
- + + +
- + +
= 18 SPT Hammer |>100] 18.00 | - | WS [-18.0 No Core Recovery
C Rebounded o+ o+ Wash Cutting Observed to be
r + + Disintegrated Hypersthene Granitic Rock
- + + +
- + +
- 15 30
- + + +
19 To DB 0 0
= + +
- 17 30
- + + +
- + +
- + + +
- + +
= 20 SPT Hammer | >100}| 20.00 | - WS | -20.0
= + + +
L Rebounded +  +
CS - Core Sample DS - Disturbed Sample LOGGED S.Stephen raj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 27/03/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 3.60
WS - Wash Sample DB - Diamond Bit DATE 06/04/2023 CASING DEPTH (m) 0.00
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=
(&) MARINE

SITE INVESTIGATION RECORD

BH-11

BORE HOLE No.

THE SPIRIT OF ENGINEERING SHEET 3 | OF | 3
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE X \/
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 25/03/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 28/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
55 Drilling progress = ~||Core Details SPT Details Sample Details Layer Data
o per metre oa
e Time Salle®] o Blows/cm. -
= E = 0O|ls > N Z o o ° i
&= & s e ¢f o = g N T RL 5 ol B G hnical D .
s |8 &Gz dl ofle | 8|9 |[ES] 2 o. | Type [RL(m) > 2| 8 eotechnical Description
=% Hro | Min. >3 [[5 8 < 5 Py % > a 4 o
8 |- x © = 3]
- + + +
C g 17 | 35 .
C I To DB 0 0 No Cpre Recovery
- & 18 15 + + + Wash Cutting Observed to be
N (<] + Disintegrated Hypersthene Granitic Rock
= ~
- N + + +
= 21|— SPT Hammer |>100]| 21.00 | - WS | -21.0 L4210
- +
- Rebounded
- + + +
- +
- + + +
- 09 00 +
— 22 o To DB | 60 | 7 + o+ o+ Grey,Pink Grey,Brown Grey Shades @
B N 10 | 30 + Times/Discolouration,Highly Fractured,
- N Medium to Coarse Grain
- = - - - - -
- 8 2250 1 131 CS 25)+ + + Structures,Strong,Moderately Weathered
C o) + Rock - Grade W3 Rock Formation
L o3 N + o+ o+ Hypersthene Granitic Rock Formation
- +
- + + +
- 11 00 +
- To DB || 67 7 + + +
- 12 30 + L5 | 24.0
Y| — - - - - 24.00 | 14 | CS |-24.0
— 25
— 26
— 27
— 28
— 29
= 30
CS - Core Sample DS - Disturbed Sample LOGGED S.Stephen raj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 28/03/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 3.60
WS - Wash Sample DB - Diamond Bit DATE 06/04/2023 CASING DEPTH (m) 0.00

Borehole terminated at 24 m depth below E.G.L
FIG.2.11 Sub Soil Profile at BH-11 Location
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- BORE HOLE No. BH-12
SEOMARINE SITE INVESTIGATION RECORD
SHEET 1 | OF | 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE "
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 29/03/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 30/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 2
55 Drilling progress = ~||Core Details SPT Details Sample Details Layer Data
i per metre E a
e Time Salle®] o Blows/cm. -
s E = 0Olla >»| = Z o - ° =
ST 2 oS g a 3 2 | No. | Type [RL(m) g o | g Geotechnical Description
£ a ' 2o|ls gl @ 0 S 2 |Es 2 : = z| g p
=% Hro | Min. >3 [[5 8 < 5 S & > 4
8 ~|F x © =1 %)
- 12 | 00 Brown, Moist, Stiff, Sandy Silty CLAY (CI)
— 1 To SC - - NN Sandy Silty Clay of Medium Plasticity
- 12 | o1 516 | 7] 13 [125 1] sS | -1.3 [RNunn Filled Up Soil @ 1.0m Depth
C ONNONNNRNY
u 12 | 23 170 NNNNNNN
o . NONNN,
C To scf - | - AN
o N OANNN,
C 12 | 25 AR
2 2| 4| 5] 9 [eo0 2| ss | 20 [SSssas L] 20
C 12 | 40
- 2.45
- To SC - -
- 12 41
— 3 3| 2] 2| 4 |300 3| ss | -30
E 12 | 45 545 Brown,Moist,Poorly Graded,Fine &
- To SC - - ' Medium Grains,Loose & Very Loose,Silty
- 12 | 46 SAND (SM) & Clayey Silty SAND (SC)
— 4 2|1 3| 3| 6 [400 4 | ss
C 14 | oo
B 4.45
- To SC - -
C ™
- | 14 02
- S 5.0
— 5 5 4 6 7 13 |[5.00 5 SS
- =]
- >| 14 | 30 5 45 Grey,Moist,Poorly Graded,Fine & Medium
- N To sc| - - ’ Grains,Medium Dense,Clayey Silty SAND
- 14 | 32 (SC)
— 6 14 | 14 | 17 | 31 [6.00 6 | ss | -6.0 L3 60
- 1 | a0 6.45
- To SC - -
B 14 | 43
—7
L 18 | 23 | 25 48 |[7.50 7 SS -7.5
- Grey,Moist,Poorly Graded,Fine & Medium
38 15 10 7.95 Grains Sands,Dense,Silty SAND (SM) &
N To sc _ R Poorly Graded SAND - Silty SAND (SP-
C 15 | 12 SM)
= 9 13| 16 | 17 | 33 [9.00 \L 8 | ss | -9.0
C 15 35 9.45
- To SC - -
- 15 38
— 10
CS - Core Sample DS - Disturbed Sample LOGGED S.Stephen raj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 29/03/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 2.50
WS - Wash Sample DB - Diamond Bit DATE 03/04/2023 CASING DEPTH (m) [ 0.00
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- BORE HOLE No. BH-12
SEOMARINE SITE INVESTIGATION RECORD
SHEET 2 | OF | 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE "> \/
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 29/03/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 30/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 2
(—DE Drilling progress || | & ||core Details SPT Details Sample Details Layer Data
i per metre E a
e Time Salle®] o Blows/cm. -
s E = 0Olla >»| = Z o - ° =
ST 2 oS g a 3 2 | No. | Type [RL(m) g ol g Geotechnical Description
£ a ' 2o|ls gl @ 0 S 2 |Es 2 : = zZ| g p
=% Hro | Min. >3 [[5 8 < 5 S & > 4
8 ~|F x © =1 %)
C Grey,Moist,Poorly Graded,Fine & Meadium
C Grains Sands,Dense,Silty SAND (SM) &
C 1wl 26|35 61 lO'SO\L 10| ss |-105 L4 |10.5]| Poorly Graded SAND - Silty SAND (SP-
C 10.95
— 11 16 10 Green Grey,Moist,Poorly Graded,Fine &
C To sc - N Medium Grains Sand,Very Dense,Sitly
C 16 | 13 SAND (SM)
- )
C 1S
- N .
— 12([ & 63 SPT >100{(12.00 11| SS |-12.0 120
- g Hammer 12.15
C Y Rebound
B Green Grey,Moist,Fine to Coarse Grain
- 16 | 35 ) )
13 T sc ) ) Sand Size Particles,Traces of
- 0 Gravels,Very Dense,Clayey Silty SAND
C 171 05 (SC)/Cemented Sand
C 14.0
= 14| SPT Hammer |>100] 14.00 | - | WS [-14.0
- Rebounded
C 09 | 00
15 To TCB|l O 0
- 10 | 00
C No Core Recovery
- Wash Cutting Observed to be
= 16 SPT Hammer | >100|(f 16.00 | - WS | -16.0 Disintegrated Hypersthene Granitic Rock
- Rebounded
C 10 | 20
C g To DB 0 0
— 1715 | 11 15
I
(1S
r S SPT Hammer |[>100| 1750 | - | WS | -17.5 17.5
- ™ Rebounded
— 18
C 11 | 30
- To DB || 66 7 Grey,Pink Grey,Brown Grey Shades @
- 13 00 Times/Discolouration,Highly Fractured,
C Medium to Coarse Grain
— 19 N - - - 19.00 [ 12| CS |-19.0 Structures,Strong,Moderately to Slightly
C Weathered Rock - Grade W3 & W2 Rock
C Formation
- Hypersthene Granitic Rock Formation
- 14 | 00
- To DB | 71| 38
= 20
= 15 | 45
CS - Core Sample DS - Disturbed Sample LOGGED S.Stephen raj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 30/03/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 2.50
WS - Wash Sample DB - Diamond Bit DATE 03/04/2023 CASING DEPTH (m) 0.00
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- BORE HOLE No. BH-12
SEOMARINE SITE INVESTIGATION RECORD
SHEET 3 |OF| 3
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL CUM COMMERCIAL BUILDING DIA OF BORE HOLE "> V%
LOCATION Mount Road, Chennai MACHINE No. CHAINAGE (m) BORE START DATE 29/03/2023
STRUCTURE s Basem'fl';totss Upper DRILLING METHOD Rotary N BORE END DATE 30/03/2023
CO-ORDINATES
JOB CODE GT-2473 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 2
i Drilli . . .
5’ riing progress j & [|Core Details SPT Details Sample Details Layer Data
i per metre E a
2 Time Salle®] o Blows/cm. -
3 E| 52182 Z o 5 2 <
o =1 [ o . . e
< < ' 23 3| o o 9 e -3 § No. | Type |RL (m) :g), S § Geotechnical Description
=4 He [ Mn leallcgll 2 | & | & | & |l -
8 |- x © = 5]
- ) + + + )
- 3] Grey,Pink Grey,Brown Grey Shades @
L o + + . . . .
- N Times/Discolouration,Highly Fractured,
C 8 . ° . B 2050 | 13 | CS [-20.5(+ + +)18]205 Medium to Coarse Grain
- S Structures,Strong,Moderately to Slightly
g Weathered Rock - Grade W3 & W2 Rock
r Formation
- Hypersthene Granitic Rock Formation
— 22
— 23
— 24
— 25
— 26
— 27
— 28
— 29
= 30
CS - Core Sample DS - Disturbed Sample LOGGED S.Stephen raj PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 30/03/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 2.50
WS - Wash Sample DB - Diamond Bit DATE 03/04/2023 CASING DEPTH (m) 0.00

Borehole terminated at 20.5 m depth below E.G.L
FIG.2.12 Sub Soil Profile at BH-12 Location
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CROSS SECTION PROFILE
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GL +00. OO GL +00.00
0.00 V 0.00 \/_
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16
33
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6.00 (e
7 [ 03
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21
10.5 19
42 12.0
20
14 .0 14.0
- >100
42
1/7.5
18.0
>100
0 22.0
BH-08
28 (O by
BH—-0Z2
LEGEND
D[TD Filled Up Soil <1 Highly & Moderately Weathered
CACEESC T T
Sl ===~ Rock— Grade W4 & W5 Rock
SILTY SAND (SM) Slightly Weathered Rock & Fresh
L JRock — Grade Wg & W3 Rock
SILTY CLAY (CI) Residual Soil & Completely Weathered
L. " JRock — Grade W5 Rock Formation
Poorly Graded SAND (SP)
CLAYEY SILTY SAND (SC)

FIG.2.13 CROSS SECTIONAL VARIATION OF SUB
SOIL PROFILE THROUGH BH-0Z2 & 08
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FIG.2.14 CROSS SECTIONAL VARIATION OF
PROFILE THROUGH BH—-01,09,006,04 & 11
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GRAIN SIZE DISTRIBUTION CURVE
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Fig. 2.16 GRAIN SIZE DISTRIBUTION CURVE - BH-01
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GEOMARINE
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GEOMARINE
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GEOMARINE
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Fig. 2.19 GRAIN SIZE DISTRIBUTION CURVE - BH-04
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Fig. 2.21 GRAIN SIZE DISTRIBUTION CURVE - BH-06
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Fig. 2.23 GRAIN SIZE DISTRIBUTION CURVE - BH-08
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GEOMARINE

% OF FINES

FINES SAND

100.00

GRAVEL

90.00

vl

=

3

80.00

0] LA

"~

70.00

60.00

50.00

—e—13m
—8—20m
—A—3.0m
—%—4.0m
—%—50m
—e—6.0m
—+—75m
—e=—9.0m
10.5m
——120m
—8—14.0m
16.0 m
18.0m

40.00

30.00

/
!

i

AN

20.00

A

A

10.00

0.00
0.0001

0.001

vd

[AM\ANEAN
AL AN

LN \NAY VAN

=

\
|\
\ | M NR\N

WA\

0.01 0.1 1
GRAIN SIZE (mm)

Fig. 2.24 GRAIN SIZE DISTRIBUTION CURVE - BH-09

10

100

52




GEOMARINE
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100.00 T — = » —
A 0 —8—13m
90.00 4 y Fzom
/ —%—3.0m
4 —%—A4.0m
80.00 /l/ / ’F\/ﬂ/ —0—50m
—+—6.0m
—=—90m
70.00 105m
/ / ——12.0m
\_} —8—140m
60.00 s e i 160m
1] / 20.0m
50.00 g ] /
/}/
40.00 4 /
/ /
/lﬂ
30.00 % i
/]
4 A/
20.00 - /fﬁj
/ N
L1
10.00 a Zd /ﬁ /]
’ L1 i
/ /,// //
e
0.00 | =1 L
0.0001 0.001 0.01 0.1 1 10 100

GRAIN SIZE (mm)

Fig. 2.25 GRAIN SIZE DISTRIBUTION CURVE - BH-10

53




GEOMARINE

% OF FINES

FINES SAND GRAVEL
100.00 ]
| —e—13m
/r /65; —&—20m
/ —a&—3.0m
90.00 —%—4.0m
—=—50m
—o—6.0m
80.00 75m
—=—90.0m
10.5m
7000 —o—12.0m
/r/ —8—14.0m
60.00 /Q/
50.00 /n/ /// ‘
40.00 //?/
30.00 /
|
20.00 / ] /
1| 7 //
/‘/ 1 / = y
10.00 = = 7
1l 4zt = | L
Z4 /_=¢==/ ==
- L_—
0.00 .é/ E—|
0.0001 0.001 0.01 0.1 1 10 100

GRAIN SIZE (mm)

Fig. 2.26 GRAIN SIZE DISTRIBUTION CURVE - BH-11

54




GEOMARINE

TR SPRIT OF ENOINERRING

% OF FINES

FINES SAND

GRAVEL

100.00 3 =

90.00 / //7/

/
80.00
/ /
70.00 lj

60.00

(.

——2.0m
—&—3.0m
—a—4.0m
—#—50m
——6.0m
—&—75m
—+—9.0m
—=—105m

120m

W

N Al

/]

30.00 v

ANN

20.00 -

/
sl

N

NERAVAN
\
e

\

10.00

ANAN

= 9 .

,\
N\
I\ N

N

\
\
W\

A\

0.00 I = Az — "

0.0001 0.001 0.01 0.1 1
GRAIN SIZE (mm)

Fig. 2.27 GRAIN SIZE DISTRIBUTION CURVE - BH-12

10

100

55




HYDROMETER ANALYSIS CURVE
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LABORATORY TEST RESULTS



GEOMARINE LABORATORY TEST REPORT
T s o8 Enoms—" GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY
Phone No.: 044-24481485, 044-24480305 nd
NO.11 2™ MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM, CHENNAI

Name & Address of the Customer : M/s BRIGADE ENTERPRISES LTD., Customer Reference : By Email
Sample Description : Soil Sample Period of Testing ;. 01/12/2022 to 08/12/2022
Source of Sample : Customer Supplied- Borehole No. BH-01 Sample Identification Number : SS/GMC/112022/566/BHO1
Sample Condition : Satisfactory Test Report No. . GT-2473/BH-01
Test Method : As per Bureau of Indian Standards Report Date 1 9/12/2022
Sample Receipt Date : 30/11/2022 Test Report Pages . One Page
Table-2.1 Laboratory Classification of Soil Samples from BH-01
Fine Grained (FG) - Coarse Grained (CG)
= ' ! i 3 - o 5 >=3 GRAIN SIZE ANALYSIS - e
Elelelgs |=5 |5 % SESEN I 3 Ead 5 2 ~ ;
= 2 2 lSdin|8dn 5’\/5'53 % U @ &4 . s P> = < AS PER IS 2720 (P-IV) - 1985, 2 g 3 2z IS-Notation
a || > sl Sool~roolEco| T4 £5 S0 S8 9 g e 5 A RA-2015 - — ~ g 23 % @
g Nl fsgeflz=ge| =8 >~ S &« S £ S [9xg € £ e |20 % ]
>l 2 1% Saé SRg|3Rg| 24 °2 uksldeN s 7 £< 8 Qo o = || £ £ E 8 2|52 o
= | ¢ o) s -~ S5 9ptlzenl @ 2 4 o |k Sl slalsl] =3 = O lle < e -
sl - 8 eolsl02s5122501 €0 za llzeqlB e .- 2 < z llgx ||l = || © S S S S 3 g |25 s 2 ) -
ENla I X15cR|353acl||H5acd| 22 270 | 2aeR|[e R 5 s e o ol 3 o 5 S sl1 = e o a |EF|€a = 2 c
% ] - ZuWo|logwuo||fue < = 20 Z 0o f|w ) O o = o 15} > o =} Q = = 5 = 5 © @©
g%ﬁ jaﬁ i%ﬁ o Sv %D_\—ig a - *5) w(i)% g g 8 F b} S .E Lll.ld) o 0] n
< < < wn? |~ 2 £ © | = 5 |8
125 18 || SS| 20.2 46.9 20.6 26.2 1.0 10.9 23.1 V. Stiff Above cl 00 || 02 || 5.8 |[129 | 60.1 | 21.0| - - - - - FG>50% | FG>50% | FG>50%
2.0 30 |f Ss 221 30.1 16.7 13.4 0.6 - 16.7 CG>50% || Above - - 0.1 |[ 0.8 || 17.3 | 35.9 45.9 - - - - - M.Dense <50% SC
30| 28 || ss| 200 - - - - - - CG>50% - - 2.60 0.0 || 0.2 || 11.5 || 52.2 36.2 - - - - - M.Dense <50% SM
40| 20 || ss| 184 - - - - - - CG>50% - - - 21 || 2.6 | 56.5 || 28.6 10.3 - - - - - M.Dense <50% SP-SM
50| 32 || Ss| 225 - - - - - - CG>50% - - - 0.0 || 0.0 || 27.3 | 65.4 7.3 - - - - - Dense <50% SP-SM
60| 6 | SS|f 322 46.4 225 23.9 0.6 12.1 6.3 M.Stiff Above cl - 0.0 || 0.0 || 20.9 || 27.7 | 35.0 ” 165 - - - - - FG>50% | FG>50% | FG>50%
75| 28 || Ss| 19.4 - - - - - - CG>50% - - - 0.0 || 3.4 || 30.9 | 534 12.3 - - - - - M.Dense <50% SM
9.0 25 || sS|f 19.2 - - - - - - CG>50% - - 2.62 0.0 || 0.2 | 31.3 || 59.0 9.6 - - - - - M.Dense <50% SP-SM
105 32 || ss| 173 - - - - - - CG>50% - - - 1.8 || 0.4 |[41.6 | 46.1 10.1 - - - - - Dense <50% SP-SM
120/ 54 || sS| 18.6 - - - - - - CG>50% - - - 4.0 || 3.0 || 400 44.2 8.8 - - - - - V.Dense <50% SP-SM
14.0 86 || SS| 14.0 - - - - - - CG>50% - - - 04 |[ 0.2 | 41.9 [ 413 16.3 - - - - - V.Dense <50% SM
16.0/ 48 || sS| 16.2 - - - - - - CG>50% - - - 33 |[ 39 331335 26.3 - - - - - Dense <50% SM
18.0[ >100( SS| 14.4 - - - - - - CG>50% - - - 18.3 || 13.6 || 36.6 || 21.9 9.7 - - - - - V.Dense <50% SP-SM
19.0|| >100{f ws No Penetration of SPT, Wash Sample Collected for Classification 0.2 || 120 | 71.6 || 15.6 0.5 - - - - - V.Dense -
** END OF REPORT**
Terms and Conditions . .
(1) The test results furnished corresponds to the sample received Authorised Slg{natory
(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations. L\\J//)(
(3) Any correction in this reports invalidates the reports A. \;INOTH

(Technical Manager)
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GEOMARINE

Tk SPATT OF EWOINEE VD,

Phone No.: 044-24481485, 044-24480305

Name & Address of the Customer
Sample Description
Source of Sample
Sample Condition

M/s BRIGADE ENTERPRISES LTD.,

Soil Sample

Customer Supplied- Borehole No. BH-02

Satisfactory

LABORATORY TEST REPORT

GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY

NO.11 2" MAIN ROAD, KANNAPA NAGAR EXTN,

KOTTIVAKKAM, CHENNAI
Customer Reference

Period of Testing
Sample Identification Number
Test Report No.

By Email

07/12/2022 to 09/12/2022

SS/GMC/112022/566/BH02

GT-2473/BH-02

Test Method As per Bureau of Indian Standards Report Date 9/12/2022
Sample Receipt Date 06/12/2022 Test Report Pages One Page
Table-2.2 Laboratory Classification of Soil Samples from BH-02
Fine Grained (FG) ° Coarse Grained (CG)
= ' : ' s/ ~ = >=3 GRAIN SIZE ANALYSIS o
£ o v [ = < —_ S = < O 15 Ea € 5 .
= s |7 s S = 3 s> b x 2 S AS PER IS 2720 (P-IV) - 1985 o g 2 -
sl 2l2(Sen|8dn|Sdal Soledale £a . 2 Io8 RA-ZOELS ) , 3 g3 ) IS-Notation
2| = sl gooflroc2o|Eco =R £35 S-S0 =8 9 o s e - —_ ~ IE =5 2 2
3 5 DleggaflsagfEad Sa >\§ IRY[= g« s _D::g 2 Ong 3 € 3 LgQOQ @
ol TS|85S Nz|onz) 22 | 52 |snEfzeng z | E3 ) £ |E2%| gl ENENE|SEIEE] &
° ' o n = n-flon®|| © IS n . = i ) < = . S S < < < g ) 3 3 |2 g ~g 3
El B | slsegSeg|bas] gL | 27 |28 28 & | s |G |29zl S|E[S||°|S|Ec|ed]| = 2 2
< n Fllgwo voelllua|| 8= 20 ZES5|lw =& o o= 2 o . [ @ E] o = > SOle 3 [ [
n X4 Jlowz| < - c = =g w o = n © 3 = c = © <] E= 1 [9] h 1%}
s & 38 ze o ST llze"[§ o 3 vl SP3|I 8lz|®| o £ i o x o
sSw %) [ (8] I o T 5 o ol o S 2 5 S
< < < 0 < < o O
1.25( 22 || ss 13.0 Clay Binder CG>50% - - - 0.0 0.4 || 17.7 || 39.9 42.0 - - - - - M.Dense <50%
201 34 | ss 7.4 - - - - - - CG>50% - - - 06 || 0.8 || 334 505 14.8 - - - - - Dense <50% SM
3.0 40 || SS 11.0 - - - - - - CG>50% - - - 0.0 3.2 || 54.9 | 32.2 9.7 - - - - - Dense <50% SP-SM
40| 30 || ss 18.5 - - - - - - CG>50% - - 2.54 0.0 || 0.6 || 40.0 || 48.6 10.8 - - - - - M.Dense <50% SP-SM
50 29 [| ss| =201 - - - - - - CG>50% - - - 00 (| 14 | 215 70.0 7.1 - - - - - M.Dense <50% SP-SM
6.0 9 SS Sample Failed
75] 4 [|ss| 351 36.7 18.3 18.4 0.1 14.2 25.0 CG>50% || Above - - 0.0 || 0.0 || 89 |[50.8 | 285 || 118 - - - - - V.Loose <50% scC
901 21 [|ss| =204 - - - - - - CG>50% - - 2.58 14 [ 03 |[ 183 686 11.5 - - - - - M.Dense <50% SP-SM
105 36 [| SS|| 216 - - - - - - CG>50% - - - 08 || 0.6 | 26.2 [ 64.0 8.5 - - - - - Dense <50% SP-SM
12.0f 47 | ss 15.7 - - - - - - CG>50% - - - 25 || 29 || 316 || 54.5 8.5 - - - - - Dense <50% SP-SM
140 37 | ss 13.9 - - - - - - CG>50% - - - 00 | 1.3 | 50.2 [ 30.3 18.2 - - - - - Dense <50% SM
16.0] 47 | ss 14.6 Clay Binder 18.2 CG>50% - - - 329 6.0 [ 215 | 20.8 18.8 - - - - - Dense <50% SM
18.0|| >100 || WS No SPT Penetration & No Core Recovery/ Wash Sample Collected for Physical Observation & Laboratory Test 8.9 || 26.0 || 46.7 || 18.0 0.3 - - - - - V.Dense

Terms and Conditions

(1) The test results furnished corresponds to the sample received
(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations.
(3) Any correction in this reports invalidates the reports

** END OF REPORT**
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Authorised Signatory
o

A. VINOTH

(Technical Manager)




GEOMARINE

Tk SPATT OF EWOINEE VD,

Phone No.: 044-24481485, 044-24480305

Name & Address of the Customer
Sample Description
Source of Sample
Sample Condition

M/s BRIGADE ENTERPRISES LTD.,

Soil Sample

LABORATORY TEST REPORT

GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY
NO.11 2" MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM. CHENNAI

Customer Supplied- Borehole No. BH-03

Satisfactory

Customer Reference
Period of Testing

Sample Identification Number

Test Report No.

By Email
06/04/2023 to 10/04/2023

SS/GMC/112022/566/BH03

GT-2473/BH-03

Test Method As per Bureau of Indian Standards Report Date 10/04/2023
Sample Receipt Date 05/04/2023 Test Report Pages One Page
Table-2.3 Laboratory Classification of Soil Samples from BH-03
Fine Grained (FG) ° Coarse Grained (CG)
o ' ! ' < - ~ - = E. = GRAIN SIZE ANALYSIS = o
El o | 2]s= S =3 x S X I 2 Edq = 5 .
-~ E s || =7 =4 S v = > LLI X o > g AS PER IS 2720 (P-IV) - 1985, 2 T > IS-Notation
sls|clzca|lealccs| &5 | 22 |52 24 z | ¢ FRE RA2015 g led| 2
oy z S s92EQQIES] = =0 259 |(= S 9 2 x 2 s NS — — ~ o 23 =% c
2| - o le2QqsaN|Sas| £ > IRY|m g« S £ 2 198 € £ e [[talo = o
ol zls|sk<|Z25<|3585< - o= o <P eN« 3 £z < Ono = £ £ g 1szls e A
glelalcec|aec|oe| 27 | 22 [2a=20 % |53 | 2 |S=7|S|E|E]|¢ sl13l 2l 3125l ¢
=3 - o2 (22 - Q = 2 ~un b4 o0 < ~ S < X S & g 215 s = 5
Ela [ Sl5cC|35c8|Faed| B2 ETEN ISEVEN TN s s e R Bl ] el S|Sls|a|c]|S|Ec|ed g : 2
s n Flguwuo||duo w o < = 20 Ziofvw o o o~ = a0 > o = @ = 2 = ] 5 © ]
%] L aQaaSa = o = = A |l w o k= mR2) T s = c = < o =T ] 1) [}
$o |76 |25 8§~ %5 & z ol N I I I e CN il
[«]
< < < 2 - ‘Q a = 2 S
1.25| 30 SS 14.1 45.3 214 23.9 13 14.3 23.1 V. Stiff Above (¢]] - 0.0 0.0 45 | 21.9 73.6 - - - - - FG>50% FG>50% FG>50%
2.0 32 SS 16.7 - - - - - CG>50% - - - 1.0 0.2 3.0 || 54.6 41.2 - - - - - Dense <50% SM
3.0 29 SS 114 - - - - - CG>50% - - 2.57 0.0 0.5 || 248 || 62.3 12.4 - - - - - M.Dense <50% SM
4.0 30 SS 17.5 - - - - - - CG>50% - - - 0.5 0.7 75 || 78.0 13.3 - - - - - M.Dense <50% SM
50 33 || SS 18.7 - - - - - - CG>50% - - - 2.6 2.4 || 51.9 || 36.0 7.1 - - - - - Dense <50% SP-SM
6.0 2 SS 37.0 33.8 16.1 17.7 -0.2 - 18.2 CG>50% Above - - 0.0 0.0 9.5 || 46.4 | 27.2 || 17.0 - - - - - V.Loose <50% SC
7.0 - [ruDS UDS Failed
7.5 6 SS 29.0 55.1 19.2 35.9 0.7 12.5 50.0 M. Stiff Above CH - Lenses of Sand 61.6 || 38.4 - - - - - FG>50% FG>50% FG>50%
9.0 32 || SS 15.6 - - - - - - CG>50% - - - 0.0 0.3 || 39.6 || 48.0 12.0 - - - - - Dense <50% SP-SM
10.5) 61 SS 15.3 - - - - - - CG>50% - - 2.69 0.6 0.5 || 46.6 || 44.6 7.6 - - - - - V.Dense <50% SP-SM
12.0)| 55 SS 15.7 - - - - - - CG>50% - - - 2.9 1.7 || 67.8 |[ 21.8 5.7 - - - - - V.Dense <50% SP-SM
14.0(f >100| SS 11.7 - - - - - - CG>50% - - - 0.9 2.1 || 534 |f 25.3 18.4 - - - - - V.Dense <50% SM
16.0ff >100 || WS 1.4 0.2 || 54.0 || 38.0 6.3 - - - - - V.Dense
No SPT Penetration & No Core Recovery/ Wash Sample Collected for Physical Observation & Laboratory Test
18.0(f >100 || WS 0.8 05 || 445 | 414 12.8 - - - - - V.Dense

Terms and Conditions

(1) The test results furnished corresponds to the sample received
(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations.

(3) Any correction in this reports invalidates the reports
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** END OF REPORT**

Authorised Signatory
A
A. VINOTH
(Technical Manager)




GEOMARINE LABORATORY TEST REPORT
e " GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY
Phone No.: 044-24481485, 044-24480305 nd
NO.11 2" MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM. CHENNAI

Name & Address of the Customer : M/s BRIGADE ENTERPRISES LTD,, Customer Reference : By Email
Sample Description : Soil Sample Period of Testing : 03/04/2023 to 06/04/2023
Source of Sample : Customer Supplied- Borehole No. BH-04 Sample Identification Number : SS/IGMC/112022/566/BH04
Sample Condition : Satisfactory Test Report No. . GT-2473/BH-04
Test Method : As per Bureau of Indian Standards Report Date :10/04/2023
Sample Receipt Date : 31/03/2023 Test Report Pages . One Page
Table-2.4 Laboratory Classification of Soil Samples from BH-04
Fine Grained (FG) ° Coarse Grained (CG)

fo ' ' ' < - ~ - > = = GRAIN SIZE ANALYSIS o

£ o v [ = < - S < O 15 Ea € 5 .

= = I = = > S > x SN o = V) - = o~ -

= % g TP S % 3~ Ea o % : o 2 i S é AS PER IS 2720 (P-IV) - 1985, 0:5 S 3 2 IS-Notation

= > 5 cesgllesg8llesa 3 ~ = s=2dfz &d > v o c el RA-2015 - g <5 2 7]

gl : o 2RSIERS|S8§| =& =2 [|[3R§[5 g« S ©c g o9 g el € [¥a|c % &

of Tl |3g(Sa|28g] 22 | 52 |4Rs[@grgE @ gz gleeclslels EflE|E|SEleel 3

= 0 ® T o] B o wElEEnE o < g eS| == s |27 8% 2 =

Elb lslscg|Scsloesg] 2L | 27 |28 =8 5 [se|c |Sea]s|elelS|SlSlc|c]|<c|Ec|ed]| = 2 2
s ol|~l2us o |Qus|f| s= 2d 256w x5 o S = @ g Q » £ ® = > Eo|e & 3 5
n R ] QD_H g o S = s w3 o w o k= F 0 T s = c = K S &= (] o [}

Sa =5 o 8 xo r o @ <@ & o ® T n @) € wo e ©
o
< < < ne [~ 2 £ o | = 5 s
1.25( 28 SS 11.9 - - - - - - CG>50% - - - 0.0 1.8 || 15.0 || 48.4 34.8 - - - - - M.Dense <50% SM
2.0 30 SS 11.2 - - - - - - CG>50% - - - 0.0 0.0 || 19.3 || 40.5 40.2 - - - - - M.Dense <50% SM
3.0 21 SS 17.0 - - - - - - CG>50% - - - 0.8 1.8 || 32.0 || 57.0 8.4 - - - - - M.Dense <50% SP-SM
4.0 25 SS 18.5 - - - - - - CG>50% - - 2.64 0.0 0.7 || 53.9 || 35.1 10.4 - - - - - M.Dense <50% SP-SM
5.0 5 SS 27.2 - - - - - - CG>50% - - - 0.0 0.0 || 19.3 || 58.5 223 - - - - - Loose <50% SM
6.0 2 SS 54.7 47.6 21.7 25.9 -0.3 16.7 36.4 CG>50% Above - - 0.0 0.0 || 12.3 || 42.5 || 27.8 || 17.4 - - - - - V.Loose <50% SC
7.5 36 SS 21.1 - - - - - - CG>50% - - - 0.0 0.0 || 38.2 || 47.1 14.7 - - - - - Dense <50% SM
9.0 | 41 SS 16.8 - - - - - - CG>50% - - - 0.0 0.0 || 47.6 || 43.7 8.6 - - - - - Dense <50% SP-SM
10.5) 33 SS 18.2 - - - - - - CG>50% - - 2.64 0.0 1.3 || 48.7 || 42.3 7.7 - - - - - Dense <50% SP-SM
12.0)| 23 SS 18.6 38.7 22.4 16.3 1.2 14.2 40.0 V. Stiff Above Cl - 0.0 49 | 23.7 || 18.7 || 35.8 || 16.9 - - - - - FG>50% FG>50% FG>50%
14.0) 38 SS 17.2 34.8 16.3 18.4 1.0 14.8 27.3 CG>50% Above - - 0.0 0.0 || 254 || 36.7 37.8 - - - - - Dense <50% SC
16.0|f >100| SS 19.6 - - - - - - CG>50% - - - 16.0 [ 9.8 || 30.5 | 23.6 20.1 - - - - - V.Dense <50% SM
17.5(f >100 || WS 0.0 0.8 || 62.1 || 325 4.7 - - - - - V.Dense
No SPT Penetration & No Core Recovery/ Wash Sample Collected for Physical Observation & Laboratory Test -
19.0(f >100 || WS 0.0 0.6 || 64.0 || 31.9 35 - - - - - V.Dense
** END OF REPORT**

Terms and Conditions ) )
(1) The test results furnished corresponds to the sample received Authorised Slgfnatory
(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations. L.\J,/}
(3) Any correction in this reports invalidates the reports A \;INOTH

(Technical Manager)
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GEOMARINE LABORATORY TEST REPORT
e " GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY
Phone No.: 044-24481485, 044-24480305 nd
NO.11 2" MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM. CHENNAI

Name & Address of the Customer : M/s BRIGADE ENTERPRISES LTD,, Customer Reference : By Email
Sample Description : Soil Sample Period of Testing : 03/04/2023 to 06/04/2023
Source of Sample : Customer Supplied- Borehole No. BH-05 Sample Identification Number : SS/IGMC/112022/566/BH05
Sample Condition : Satisfactory Test Report No. . GT-2473/BH-05
Test Method : As per Bureau of Indian Standards Report Date :10/04/2023
Sample Receipt Date : 31/03/2023 Test Report Pages . One Page
Table-2.5 Laboratory Classification of Soil Samples from BH-05
Fine Grained (FG) ° Coarse Grained (CG)

fo ' ' ' < - ~ - > = = GRAIN SIZE ANALYSIS o

£ o v [ = < - S < O 15 Ea € 5 .

3 L s= =5 s S x SN M @ a V) - 5] 2 ~ .
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2.0 21 SS 8.3 - - - - - - CG>50% - - - 5.8 3.1 || 48.7 || 32.8 9.7 - - - - - M.Dense <50% SP-SM
3.0 20 SS 12.1 - - - - - - CG>50% - - - 4.4 3.7 || 57.3 || 25.0 9.6 - - - - - M.Dense <50% SP-SM
4.0 23 SS 17.3 - - - - - - CG>50% - - - 0.0 0.7 || 35.7 || 55.9 7.7 - - - - - M.Dense <50% SP-SM
5.0 30 SS 16.1 - - - - - - CG>50% - - - 0.0 2.4 || 62.0 || 28.5 7.1 - - - - - M.Dense <50% SP-SM
6.0 17 SS 17.3 - - - - - - CG>50% - - 2.65 0.0 0.0 || 25.5 || 64.3 10.2 - - - - - M.Dense <50% SP-SM
7.5 16 SS 16.9 - - - - - - CG>50% - - - 0.0 0.0 || 30.6 || 59.6 9.8 - - - - - M.Dense <50% SP-SM
9.0 29 SS 18.2 - - - - - - CG>50% - - 2.64 0.0 0.0 || 29.5 || 51.2 19.3 - - - - - M.Dense <50% SM
10.5) 28 SS 18.4 - - - - - - CG>50% - - - 0.0 0.0 || 45.7 || 47.9 6.4 - - - - - M.Dense <50% SP-SM
12.0) 19 SS 2.7 - - - - - - CG>50% - - - 0.8 0.6 || 48.8 || 15.3 34.7 - - - - - M.Dense <50% SM
14.0)| >100|| SS 3.7 - - - - - - CG>50% - - - 0.0 2.7 || 37.0 |[ 34.1 26.2 - - - - - V.Dense <50% SM
16.0)| >100|| SS 16.9 - - - - - - CG>50% - - - 109 || 11.7 || 34.0 || 26.6 16.9 - - - - - V.Dense <50% SM
17.5)| >100 || WS No Penetration & No Core Recovery/ Wash Sample Collected for Physical Observation 0.0 1.3 || 67.2 | 31.4 0.0 - - - - - V.Dense -
** END OF REPORT**

Terms and Conditions ) )
(1) The test results furnished corresponds to the sample received Authorised Slgfnatory
(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations. L.\J,/}
(3) Any correction in this reports invalidates the reports A \;INOTH

(Technical Manager)
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GEOMARINE LABORATORY TEST REPORT
e " GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY
Phone No.: 044-24481485, 044-24480305 nd
NO.11 2" MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM. CHENNAI

Name & Address of the Customer : M/s BRIGADE ENTERPRISES LTD,, Customer Reference : By Email
Sample Description : Soil Sample Period of Testing :11/03/2023 to 16/03/2023
Source of Sample : Customer Supplied- Borehole No. BH-06 Sample Identification Number : SS/IGMC/112022/566/BH-06
Sample Condition : Satisfactory Test Report No. . GT-2473/BH-06
Test Method : As per Bureau of Indian Standards Report Date . 17/03/2023
Sample Receipt Date : 09/03/2023 Test Report Pages . One Page
Table-2.6 Laboratory Classification of Soil Samples from BH-06
Fine Grained (FG) ° Coarse Grained (CG)
= ' ' ' s ~ = >=3 GRAIN SIZE ANALYSIS o
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< < < n < - Q a = 5 S
0.5 5 SS 8.6 Clay Binder 9.1 CG>50% - - - 0.0 2.0 || 185 | 39.3 40.3 - - - - - Loose <50% SM
125 25 | ss 15.8 25.8 16.4 9.5 1.1 - 0.0 CG>50% || Above - - 7.2 | 0.8 || 25.4 || 34.9 | 25.0 || 6.8 - - - - - M.Dense <50% sc
20| 33 SS 24.5 - - - - - - CG>50% - - - 7.1 || 10.8 || 44.6 || 23.5 14.0 - - - - - Dense <50% SM
30| 20 || ss| 249 - - - - - - CG>50% - - 2.63 00 || 1.9 || 24 || 85.7 10.1 - - - - - M.Dense <50% SP-SM
40| 18 [ ss| 476 - - - - - - CG>50% - - - 0.0 | 0.0 || 341 59.4 6.5 - - - - - M.Dense <50% SP-SM
50| 15 || ss|| 221 - - - - - - CG>50% - - - 0.0 | 0.0 || 188 70.8 10.4 - - - - - M.Dense <50% SP-SM
60| 16 || SS| =202 - - - - - - CG>50% - - 2.62 0.0 || 0.0 || 235 | 64.3 12.2 - - - - - M.Dense <50% SM
751 30 | ss 18.4 - - - - - - CG>50% - - - 0.0 |[ 0.0 | 334 59.0 7.7 - - - - - M.Dense <50% SP-SM
9.0 26 | ss 17.4 - - - - - - CG>50% - - - 0.0 | 0.0 || 39.5 | 53.0 7.6 - - - - - M.Dense <50% SP-SM
105 18 | ssS 18.3 - - - - - - CG>50% - - - 0.0 || 0.0 || 404 |[ 513 8.3 - - - - - M.Dense <50% SP-SM
12.0f 25 | ss 15.1 24.1 15.7 8.4 1.1 13.2 7.7 CG>50% || Above - - 0.0 |[ 0.0 | 434 348 21.8 - - - - - M.Dense <50% sc
14.0|[ >100( sS 16.7 Clay Binder 16.7 CG>50% - - - 0.0 |f 10.1 | 38.3 |[ 29.5 221 - - - - - V.Dense <50% SM
16.0|[ >100( SS 2.6 - " - " - " - " - - CG>50% - - - 155 | 31.1 || 439 || 8.2 1.4 - - - - - V.Dense <50% SP
** END OF REPORT**
Terms and Conditions . .
(1) The test results furnished corresponds to the sample received Authorised Slg{natory
(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations. L\,\Jz/}
(3) Any correction in this reports invalidates the reports A \;INOTH

(Technical Manager)
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GEOMARINE LABORATORY TEST REPORT
e " GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY
Phone No.: 044-24481485, 044-24480305 nd
NO.11 2" MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM. CHENNAI

Name & Address of the Customer : M/s BRIGADE ENTERPRISES LTD,, Customer Reference : By Email
Sample Description : Soil Sample Period of Testing : 25/02/2023 to 01/03/2023
Source of Sample : Customer Supplied- Borehole No. BH-07 Sample Identification Number : SS/IGMC/112022/566/BH-07
Sample Condition : Satisfactory Test Report No. . GT-2473/BH-07
Test Method : As per Bureau of Indian Standards Report Date . 17/03/2023
Sample Receipt Date : 24/02/2023 Test Report Pages . One Page
Table-2.7 Laboratory Classification of Soil Samples from BH-07
Fine Grained (FG) ° Coarse Grained (CG)
fo ' ' ' < - ~ b > = = GRAIN SIZE ANALYSIS o
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05| 10 || SS 15.6 24.9 15.7 9.1 1.0 - 7.7 CG>50% ([ Above - - 8.3 6.4 || 24.7 || 31.0 || 25.8 | 3.9 - - B B - Loose <50% SC
1.25| 4 SS Sample Failed
20| 10 || sS 10.6 - - - - - - CG>50% - - - 0.9 1.8 || 54.6 || 30.4 12.3 - - - - - Loose <50% SM
3.0 10 || ss 25.3 - - - - - - CG>50% - - - 0.0 0.0 1.8 || 90.0 8.2 - - - - - Loose <50% SP-SM
4.0 22 SS 19.6 - - - - - - CG>50% - - - 0.0 0.4 | 423 || 57.3 0.0 - - - - - M.Dense <50% SP
5.0 14 SS 24.2 - - - - - - CG>50% - - 2.61 0.0 0.0 || 29.7 || 57.3 13.0 - - - - - M.Dense <50% SM
6.0 10 SS 19.1 - - - - - - CG>50% - - - 3.3 2.2 || 29.5 | 55.3 9.8 - - - - - Loose <50% SP-SM
75| 18 || SS Sample Failed
9.0 22 SS 18.4 - - - - - - CG>50% - - - 0.0 0.7 || 32.1 || 57.3 9.9 - - - - - M.Dense <50% SP-SM
10.5 8 SS 16.7 - - - - - - CG>50% - - - 1.0 0.6 || 46.3 || 45.3 6.8 - - - - - Loose <50% SP-SM
12.0f 16 SS 30.9 - - - - - - CG>50% - - - 0.0 3.0 || 32.7 || 30.9 335 - - - - - M.Dense <50% SM
14.0(f >100| SS 12.7 - - - - - - CG>50% - - - 7.2 || 11.4 | 41.1 ] 37.1 3.2 - - - - - V.Dense <50% SP
15.5)| >100 || WS No SPT Penetration & No Core Recovery/ Wash Sample Collected for Physical Observation & Laboratory Test 0.6 6.2 || 90.2 || 3.0 0.0 - - - - - V.Dense -
** END OF REPORT**
Terms and Conditions . .
(1) The test results furnished corresponds to the sample received Authorised Slg{natory
(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations. L\,\Jz/}
(3) Any correction in this reports invalidates the reports A \;INOTH

(Technical Manager)
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Phone No.: 044-24481485, 044-24480305

Name & Address of the Customer

M/s BRIGADE ENTERPRISES LTD.,

LABORATORY TEST REPORT

GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY

NO.11 2" MAIN ROAD, KANNAPA NAGAR EXTN,

KOTTIVAKKAM. CHENNAI

Customer Reference

By Email

Sample Description Soil Sample Period of Testing 25/02/2023 to 01/03/2023
Source of Sample Customer Supplied- Borehole No. BH-08 Sample Identification Number SS/GMC/112022/566/BH-08
Sample Condition Satisfactory Test Report No. GT-2473/BH-08
Test Method As per Bureau of Indian Standards Report Date 17/03/2023
Sample Receipt Date 24/02/2023 Test Report Pages One Page
Table-2.8 Laboratory Classification of Soil Samples from BH-08
Fine Grained (FG) ° Coarse Grained (CG)
= ' : ' s/ ~ = >=3 GRAIN SIZE ANALYSIS o
£ o v [ = < - S < O 15 Ea € 5 .
= —= = — >‘ 5) >I = < S 7] = N _ = o~ _
el = s l€qul8aulSinl 3 3.1z X4 a >c< AS PER IS 2720 (P-IV) - 1985, 2 g 32 > IS-Notation
2l S| §lecelcsaslece] 25 | E5 |sS3g <5 2 8 o c [zg® RA-2015 _ € =[5 2 @
gl ofggs|[se85 |28 €& =2 3% g9 = & c g loxg | € |¥2(0 % &
of Tl |3g(Sa|28g] 22 | 52 |4Rs[@grgE @ £ | E o2 ol el EflE|E|SEleel 3
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05| 26 || SS Brick Pieces With Sand
1.25( 16 || SS| 101 - - - - - - CG>50% - - - 0.0 || 0.0 |[48.3 | 36.0 15.7 - - - - - M.Dense <50% SM
20 18 || ss| 131 - - - - - - CG>50% - - - 0.4 || 0.7 |[57.8 | 29.0 12.1 - - - - - M.Dense <50% SM
30 10 || sS| 242 - - - - - - CG>50% - - - 00 || 0.0 | 45 |[ 819 13.6 - - - - - Loose <50% SM
40| 18 [ ss| =200 - - - - - - CG>50% - - 2.62 0.0 (| 0.0 | 37.7 | 50.3 12.1 - - - - - M.Dense <50% SM
50 4 | ss| =200 21.2 14.6 6.6 0.2 17.6 0.0 CG>50% || Above - - 00 || 0.0 | 11.2 || 69.4 19.4 - - - - - V.Loose <50% sc
60| 2 | ss| 234 - - - - - - CG>50% - - - 00 (| 00 | 88 [[67.1 24.1 - - - - - V.Loose <50% SM
75 3 | ss| 191 - - - - - - CG>50% - - - 0.0 || 0.0 |[ 26.0 || 60.4 13.7 - - - - - V.Loose <50% SM
90| 20 || ss| 169 - - - - - - CG>50% - - - 0.0 (| 0.0 | 284 | 60.9 10.7 - - - - - M.Dense <50% SP-SM
105/ 18 || ss| 185 - - - - - - CG>50% - - - 0.0 || 0.0 |[36.7 | 555 7.8 - - - - - M.Dense <50% SP-SM
12.0 20 || ss| 257 32.4 15.0 17.4 0.4 14.7 - CG>50% || Above - - 0.0 || 0.6 |[30.3 | 36.9 [ 28.0 || 42 - - - - - M.Dense <50% scC
14.0( >100| SS || 141 Clay Binder CG>50% - - - 0.0 | 1.0 || 272 ][ 47.0 34.9 - - - - - V.Dense <50% SM

Terms and Conditions

(1) The test results furnished corresponds to the sample received
(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations.

(3) Any correction in this reports invalidates the reports
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** END OF REPORT**

Authorised Signatory
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A. VINOTH
(Technical Manager)




GEOMARINE LABORATORY TEST REPORT
e " GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY
Phone No.: 044-24481485, 044-24480305 nd
NO.11 2" MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM. CHENNAI

Name & Address of the Customer : M/s BRIGADE ENTERPRISES LTD,, Customer Reference : By Email
Sample Description : Soil Sample Period of Testing : 25/02/2023 to 03/03/2023
Source of Sample : Customer Supplied- Borehole No. BH-09 Sample Identification Number : SS/GMC/112022/566/BH09
Sample Condition : Satisfactory Test Report No. . GT-2473/BH-09
Test Method : As per Bureau of Indian Standards Report Date . 17/03/2023
Sample Receipt Date : 24/02/2023 Test Report Pages . One Page
Table-2.9 Laboratory Classification of Soil Samples from BH-09
Fine Grained (FG) ° Coarse Grained (CG)
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1.25( 14 SS 10.3 - - - - - - CG>50% - - - 0.0 15 || 46.9 || 37.4 14.3 - - - - - M.Dense <50% SM
2.0 18 SS 9.5 - - - - - - CG>50% - - - 0.0 44 | 64.3 | 24.3 7.1 - - - - - M.Dense <50% SP-SM
30| 22 SS 23.8 - - - - - - CG>50% - - - 243 || 4.2 6.4 || 46.5 18.6 - - - - - M.Dense <50% SM
4.0 14 SS 16.7 - - - - - - CG>50% - - - 0.0 1.2 || 64.7 || 28.9 5.3 - - - - - M.Dense <50% SP-SM
5.0 16 SS 17.4 - - - - - - CG>50% - - - 0.0 1.1 || 56.4 || 30.6 12.0 - - - - - M.Dense <50% SP-SM
6.0 12 || WS Sample Failed/ Wash Sample Collected 0.0 1.8 || 93.0 | 5.2 0.0 - - - - - M.Dense <50% SP
7.5 12 SS 19.2 - - - - - - CG>50% - - - 0.0 0.0 || 29.5 || 60.2 10.3 - - - - - M.Dense <50% SP-SM
9.0 14 SS 17.3 - - - - - - CG>50% - - 2.62 0.0 0.7 || 42.2 || 49.8 7.3 - - - - - M.Dense <50% SP-SM
10.5( 20 SS 17.2 - - - - - - CG>50% - - - 0.0 2.1 || 38.4 || 46.6 12.9 - - - - - M.Dense <50% SM
12.0) 14 SS 44.7 32.7 13.2 19.5 -0.6 - 25.0 CG>50% Above - - 0.0 0.0 || 22.9 || 51.0 || 20.6 || 55 - - - - - M.Dense <50% SC
14.0f 38 SS 15.1 23.7 16.0 7.7 1.1 12.9 9.1 CG>50% Above - - 4.9 8.8 || 285 || 32.7 25.1 - - - - - Dense <50% SC
16.0f| >100(f SS 11.0 - - - - - - CG>50% - - - 0.0 || 15.8 || 30.4 || 30.5 23.4 - - - - - V.Dense <50% SM
18.0|| >100 || WS No SPT Penetration & No Core Recovery/ Wash Sample Collected for Physical Observation & Laboratory Test 0.0 1.5 || 52.8 || 42.5 3.2 - - - - - V.Dense -
** END OF REPORT**

Terms and Conditions . .
(1) The test results furnished corresponds to the sample received Authorised Slg{natory
(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations. L\,\Jz/}
(3) Any correction in this reports invalidates the reports A \;INOTH

(Technical Manager)
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GEOMARINE LABORATORY TEST REPORT
e " GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY
Phone No.: 044-24481485, 044-24480305 nd
NO.11 2" MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM. CHENNAI

Name & Address of the Customer : M/s BRIGADE ENTERPRISES LTD,, Customer Reference : By Email
Sample Description : Soil Sample Period of Testing :18/02/2023 to 27/03/2023
Source of Sample : Customer Supplied- Borehole No. BH-10 Sample Identification Number : SS/IGMC/112022/566/BH10
Sample Condition : Satisfactory Test Report No. . GT-2473/BH-10
Test Method : As per Bureau of Indian Standards Report Date . 17/03/2023
Sample Receipt Date : 17/02/2023 Test Report Pages . One Page
Table-2.10 Laboratory Classification of Soil Samples from BH-10
Fine Grained (FG) ° Coarse Grained (CG)

fo ' ' ' < - ~ b > = = GRAIN SIZE ANALYSIS o

£ o v [ = < - S < O 15 Ea € 5 .

= s &5 s g = ) s> W X g S AS PER IS 2720 (P-1V) - 1985 o T IS-Notat

sl 2|E[sce|8in|Sin] & g2 lcdzle dagl » | & ig& o )7 198 e IE8] 2 e

a | > slSaollraall=ao T 5 £ s S-S =8 9 ) c TN —_ — ~ 5 213 % @

3 : DleggaflsagfEad £a >\§ SR g« S _D::E 2 O g [ € [ LgQOQ [}

ol Tl |SSE|SSR|gNE] 22| 52 |socmEry z | E | % |22%|e]e|g ENENE|SEIEE] &

afl e g w_lae Qe | & g nlETe ] @ < sl =11 S1Elsl1&) =2 (22|57 2 T

el | SlsCl5cd|neg] 32 | 27 |Sc8P 25 & se | 5 [S¥sls sl E Sl |Ec|sd| = 3 T
s n FlZuolowus || %us © = 20 ZES5|lw =& o o= 2 a ! e 2] S @ = > Eolge § R T S
n L aQaaSa = o S = s w3 o w o k= F 0 T s = c = K S &= (] o [}

S5 55 T p 8 x o r o 2 <@ 5 o @ T n (@) c wo e ©
< < < ne [~ 2 £ o | = 5 s

0.5 5 SS 18.7 - - - - - - CG>50% - - - 176 || 1.3 || 23.5 | 25.9 31.7 - - - - - Loose <50% SM
1.25 4 SS 22.8 Clay Binder 9.1 CG>50% - - - 36.6 || 0.7 7.2 9.2 46.4 - - - - - V.Loose GM <50%
2.0 8 SS 13.5 - - - - - - CG>50% - - - 1.1 3.9 || 65.7 || 22.5 6.8 - - - - - Loose <50% SP-SM
3.0 28 SS 24.6 - - - - - - CG>50% - - - 0.0 0.4 || 24.8 || 61.9 12.9 - - - - - M.Dense <50% SM
4.0 20 SS 28.7 Clay Binder 8.3 CG>50% - - - 1.3 35 || 47.4 | 27.2 20.6 - - - - - M.Dense <50% SM
5.0 12 SS 23.2 - " - " - | - " - - CG>50% - - 2.62 0.0 0.8 || 26.1 || 61.8 11.2 - - - - - M.Dense <50% SP-SM
6.0 20 |fws Sample Failed

7.5 10 SS 155 - - - - - - CG>50% - - - 0.0 0.0 || 28.7 || 61.8 9.5 - - - - - Loose <50% SP-SM
9.0 2 SS 19.1 - - - - - - CG>50% - - - 0.0 0.2 || 31.5 || 52.6 15.7 - - - - - V.Loose <50% SM
10.5) 14 SS 17.1 - - - - - - CG>50% - - - 1.2 1.5 || 52.5 | 36.1 8.7 - - - - - M.Dense <50% SP-SM
12.0 6 SS 25.0 - - - - - - CG>50% - - 2.63 1.0 0.6 7.7 || 73.5 17.2 - - - - - Loose <50% SM
14.0f 60 SS 13.4 25.2 14.6 10.6 1.1 - 10.0 CG>50% Above - - 0.0 0.9 || 39.9 || 39.6 19.6 - - - - - V.Dense <50% SC
16.0|f >100| SS 10.2 - - - - - - CG>50% - - - 214 | 94 || 27.1 || 24.7 17.5 - - - - - V.Dense <50% SM
17.0|| >100 [ WS

No Penetration & No Core Recovery/ Wash Sample Collected for Physical Observation & Laboratory Test 0.0 1.8 || 67.2 | 29.2 1.8 -
20.0 - WS
** END OF REPORT**

Terms and Conditions ) )
(1) The test results furnished corresponds to the sample received Authorised Slg{natory
(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations. L.\J,/}
(3) Any correction in this reports invalidates the reports A \;INOTH

(Technical Manager)
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Phone No.: 044-24481485, 044-24480305

Name & Address of the Customer
Sample Description
Source of Sample
Sample Condition

M/s BRIGADE ENTERPRISES LTD.,

Soil Sample

LABORATORY TEST REPORT

NO.11 2" MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM. CHENNAI

Customer Supplied- Borehole No. BH-11

Satisfactory

GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY

Customer Reference

Period of Testing
Sample Identification Number

Test Report No.

By Email
03/04/2023 to 06/04/2023

SS/GMC/112022/566/BH11

GT-2473/BH-11

Test Method As per Bureau of Indian Standards Report Date 10/04/2023
Sample Receipt Date 31/03/2023 Test Report Pages One Page
Table-2.11 Laboratory Classification of Soil Samples from BH-11
Fine Grained (FG) ° Coarse Grained (CG)
= ' : ' s/ ~ = >=3 GRAIN SIZE ANALYSIS - o
El o | 2]s= S =3 x S X I 2 Edq = 5 .
=\ 5 s | &F ok = I W X g S <=4 AS PER IS 2720 (P-1V) - 1985, 0 g 3 > IS-Notation
slslelesg|Seg|oeal &€~ | 22 (g2 <5 = 2 . c [=28¢= RA-2015 € olz o 3
@ | : 6| ERR[EQR|=sL8| =& >9 [Se8([E ¢8R c o e s |okg ezl g (|¥a|c % g
Sl Zlsl&8z|28g|3Rg| 22 | €2 |ukzldsng =2 3| B lees| <] < ElE|E|[S3lse| ¢
sle[elSeElaefee| 27 | €2 [2uzTaY @ s< 25 €11 slcslslslzl2]cz2(2R)5% 2 B
Els (Sl5cg|3c8|bed]| B2 || 27 SN[ Zx s ce s |28slsslelSlSlclelc|cc|Ec|ss e z 2
%) W owg || W 8 c O ZuoW 59 8} = = & O > 2 3 e = 3 5 £ n o [ 8
s e 3o =0 o < (za [ o @ oo o s S T ) o =S S 12 o
=2 |72 |2 ° a2 F oo § “leldl=]" } S E
< < (6]
125 31 || ss| 129 29.2 16.8 12.4 1.3 15.7 9.1 CG>50% || Above - - 0.0 (| 0.0 | 11.4 || 56.0 32,6 - - - - - Dense <50% scC
20| 31 | ss 9.8 - - - - - CG>50% - - - 00 || 0.0 [ 293 271 43.6 - - - - - Dense <50% SM
30 25 || ss| 138 - - - - - - CG>50% - - - 00 || 05 | 16 |[ 855 12.4 - - - - - M.Dense <50% SM
40| 46 [ ss| 191 - - - - - - CG>50% - - 2.62 0.0 | 0.0 || 355 47.3 17.2 - - - - - Dense <50% SM
50( 28 || ss| 229 - - - - - - CG>50% - - - 00 (| 0.0 || 130 75.8 11.3 - - - - - M.Dense <50% SP-SM
60 4 | Ss| 406 36.5 17.1 19.4 -0.2 15.4 30.0 CG>50% || Above - - 0.0 || 0.0 || 19.8 | 40.9 || 26.0 || 132 - - - - - V.Loose <50% sc
75 29 || ss| 270 Clay Binder 10.0 CG>50% - - - 0.0 (| 0.0 | 24.0 446 31.4 - - - - - M.Dense <50% SM
9.0 37 || ss| 160 - - - - - - CG>50% - - 2.63 0.0 |[ 0.0 || 40.0 |[ 50.9 9.2 - - - - - Dense <50% SP-SM
105( 42 || ss| 180 - - - - - - CG>50% - - - 0.0 (| 0.0 | 333 54.9 11.8 - - - - - Dense <50% SP-SM
12.0 38 | SS| 222 - - - - - - CG>50% - - - 0.0 || 0.0 | 444 385 17.1 - - - - - Dense <50% SM
14.0 40 | ss Clay Binder CG>50% - - - 0.0 (| 0.0 | 13.0 39.3 471.7 - - - - - Dense <50% -
16.0( >100 || WS 20.3 || 6.7 | 455 || 25.7 1.8 - - - - - V.Dense
18.0|| >100 || WS No Penetration of SPT & No Core Recovery 0.0 1.5 || 52.5 || 37.0 9.0 - - - - - V.Dense
Wash Sample Collected for Physical Observation & Laboratory test
20.0[ >100 || ws 00 || 1.6 || 57.8] 38.3 2.3 - - - - - V.Dense
21.0[ >100 | ws 0.96 || 1.73 [|52.41/38.17 6.7 - - - - - V.Dense

Terms and Conditions

(1) The test results furnished corresponds to the sample received
(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations.
(3) Any correction in this reports invalidates the reports
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** END OF REPORT**

Authorised Signatory
A
A. VINOTH
(Technical Manager)
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Phone No.: 044-24481485, 044-24480305

Name & Address of the Customer
Sample Description
Source of Sample
Sample Condition

M/s BRIGADE ENTERPRISES LTD.,

Soil Sample

LABORATORY TEST REPORT

GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY
NO.11 2" MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM. CHENNAI

Customer Supplied- Borehole No. BH-12

Satisfactory

Customer Reference

Period of Testing
Sample Identification Number

Test Report No.

By Email
03/04/2023 to 06/04/2023

SS/GMC/112022/566/BH12

GT-2473/BH-12

Test Method As per Bureau of Indian Standards Report Date 10/04/2023
Sample Receipt Date 31/03/2023 Test Report Pages One Page
Table-2.12 Laboratory Classification of Soil Samples from BH-12
Fine Grained (FG) ° Coarse Grained (CG)
= ' ' ' s/ ' = >=3 GRAIN SIZE ANALYSIS o
5 o o || o= < _ S < O 9 Eda < 5 .
= —= = — >‘ 5) >I = < S 7] = N _ = o~ _
pgl (= = ST B SN 5 R e ] : . a zc < AS PER IS 2720 (P-1V) - 1985, 2 g2 2 IS-Notation
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sl 5| Slzallaeg|beg] 82| 20 |50 <5 & | s | & |BaF|c|s|5|e S Sl |°|°|coleq] = 2 g
" @ owo|lgwS c c O Z 5o (w me (@] = [TR®) > o 2 e = £ 5 F=ETN o) ° ©
Ao Sa" )| 3a o o= o — = %) m © [ S £ = = o 0] (%]
[s} 4 o o o < e o iT (7] O w o
=2 |2 |*¢ B2 |F oo 8 iR E > ]38
< < (6]
1251 13 [ sS| 223 39.3 21.7 17.6 1.0 13.4 16.7 Stiff Above cl 0.0 | 0.0 || 7.6 || 40.9 51.5 - - - - - FG>50% | FG>50% | FG>50%
20 9 [ ss|f =217 - CG>50% - - - 00 |[ 00 || 08 |[ 775 21.7 - - - - - Loose <50% SM
Clay Binder
30| 4 [|ss| =201 10.0 CG>50% - - - 0.0 || 54 | 218 39.7 33.1 - - - - - V.Loose <50% SM
40 6 [ ss| 391 25.4 16.4 8.9 -15 - 20.0 CG>50% || Above - - 0.0 |[ 0.0 || 18.8 ][ 49.4 || 23.6 || 8.2 - - - - - Loose <50% sc
50| 13 [ ss| =28.0 28.4 17.5 10.9 0.0 - 18.2 CG>50% || Above - - 0.0 | 0.0 || 17.8 || 46.8 35.3 - - - - - M.Dense <50% scC
6.0 31 | ss 18.9 - - - - - - CG>50% - - 2.62 0.0 | 06 || 28.2 | 60.4 10.8 - - - - - Dense <50% SP-SM
751 48 | ss 15.9 - - - - - - CG>50% - - - 0.0 | 0.0 || 37.8 | 52.7 9.5 - - - - - Dense <50% SP-SM
9.0 33 || ss| =206 - - - - - - CG>50% - - 2.64 0.0 || 0.4 | 33.7 || 58.0 7.8 - - - - - Dense <50% SP-SM
105 61 | SS 10.8 - - - - - - CG>50% - - - 0.0 || 1.4 || 51.8 || 28.0 18.8 - - - - - V.Dense <50% SM
12.0|[ >100( sSS 17.2 Clay Binder 0.0 CG>50% - - - 55 [ 7.4 || 15.7 | 29.1 42.3 - - - - - V.Dense <50% SM
14.0{[ >100 || ws
Sample Failed. No Penetration of SPT or Core Recovery
16.0( >100 | WS Wash Sample Collected for Physical Observation
17.5][ >100 || ws

Terms and Conditions

(1) The test results furnished corresponds to the sample received
(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations.
(3) Any correction in this reports invalidates the reports
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** END OF REPORT**

Authorised Signatory
A
A. VINOTH
(Technical Manager)
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Phone No.: 044-24480305

LABORATORY TEST REPORT

GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY

NO.11 2nd MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM, CHENNAI

Table 2.13 Result of Chemical Test

Name of the Customer:
Sample Identification Number:

Source of Sample:

M/s BRIGADE ENTERPRISES LTD.,
GMC/112022/566 Customer Reference:

Customer Supplied Period of Testing:

By Email

07/12/2022 to 08/12/2022 & 07/04/2023

Sample Condition: Satisfactory Report Date: 10/04/2023
Sample Description: Water and Soil Test Report No.: GT-2473
Sample Receipt Date: 06/12/2022 & 05/04/2023 Test Report Pages: One Page
Water SOIL
©)
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1.0 BH-01 4.00 7.74 43.0 77.2 4.00 6.58 27.8
2.0 BH-02 4.10 7.64 324 72.8 1.25 6.73 30.7
3.0 BH-03 3.60 7.52 1235 88.2 1.25 7.30 29.0
4.0 BH-04 3.50 7.48 136.2 815 1.25 7.46 30.2
5.0 BH-05 3.60 7.60 161.4 78.8 2.00 7.31 44.7
6.0 BH-06 3.80 7.58 35.7 65.8 1.25 7.58 325
7.0 BH-07 4.30 7.71 349 70.3 2.00 7.64 38.5
8.0 BH-08 5.00 7.63 38.5 31.6 3.00 7.83 36.0
9.0 BH-09 3.40 7.51 27.1 78.8 1.25 7.54 36.1
10.0 BH-10 3.60 7.76 25.9 88.2 2.00 7.51 33.1
11.0 BH-11 3.60 7.50 340.6 78.8 2.00 7.84 35.7
12.0 BH-12 2.50 7.65 216.9 92.9 2.00 7.98 36.8

Terms and Conditions

** END OF REPORT**

(1) The test results furnished corresponds to the sample received
(2) The tested sample will not be retained for more than 30 days from the date of issue of test report except in the case as required by the applicable regulations.
(3) Any correction in this reports invalidates the reports

81

Authorised signatory

Af\);"’w
A. VINOTH

(Technical Manaaer)
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Table-2.14 Results of Chemical Test for
Chloride in Soil Sample

Soil (2:1)
SL .
No. Bore HoleNo. Depth of Chlorides
Sample (m) (mg/kg)

1.0 BH-01 4.00 33.6
2.0 BH-02 1.25 20.5
3.0 BH-03 1.25 3.3
4.0 BH-04 1.25 22.2
5.0 BH-05 2.00 64.6
6.0 BH-06 1.25 17.5
7.0 BH-07 2.00 26.9
8.0 BH-08 3.00 12.7
9.0 BH-09 1.25 26.9
10.0 BH-10 2.00 8.0
11.0 BH-11 2.00 8.0
12.0 BH-12 2.00 8.0
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Phone No.: 044-24480305

LABORATORY TEST REPORT
GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY
NO.11 2nd MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM, CHENNAI

Table 2.15 Result of Rock Test
Sample Identification Number GMC/112022/566 Customer Reference By Email
Source of Sample Customer Supplied Period of Testing 07/12/2022 to 08/12/2022 & 07/04/2023
Sample Condition Satisfactory Report Date 10/04/2023
Sample Description Rock Sample Test Report No. GT-2473
Sample Receipt Date 06/12/2022 & 05/04/2023  Test Report Pages One Page
- —
g T 3 S 8 . & 8
8 = N o o - e
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we g & Ex i T
asa - W g Z o = o = g
Y2EE | E28 b g 28
= =] e = '
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S.No Zxr O m N X <« O o 2388 X o
REFERENCE (m) Oz < W e 08 a g« = 8
Osuwg o 0 o x ® [ " o
20K 02 o» w ¥ @ w =
20 kE= - = [} < x a9
(2% E < 0 =
w z w = n a %] ]
o o %) zZ o
%] o 2] P < L
< o < 2 =
1 BH - 01 24.00 to 25.00 89.4 3.18 0.15 98.24 4.71
2 BH - 01 25.00 to 26.00 99.17 3.53 0.12 97.35 4.95
3 BH - 02 24.00 to 25.00 - - 0.19 96.41 -
4 BH - 03 19.50 to 21.00 - 2.32 0.31 96.31 4.52
5 BH - 03 21.00 to 22.50 97.82 3.56 0.11 98.12 12.29
6 BH - 04 19.00 to 20.50 - 1.78 0.31 96.54 -
7 BH - 04 20.50 to 22.00 - 0.36 0.43 96.24 0.93
8 BH - 05 19.00 to 20.5 - 2.14 0.55 96.88 2.26
9 BH - 05 20.50 to 22.00 - 0.71 0.80 94.69 3.44
10 BH - 06 21.00 to 22.00 - 9.98 0.46 98.21 5.50
11 BH - 06 23.00 to 24.00 85.07 6.38 0.24 98.82 8.61
12 BH - 07 21.50 to 23.00 - 10.87 0.22 98.31 7.86
13 BH - 07 23.00 to 24.00 24.71 3.24 0.29 97.85 6.18
14 BH - 08 17.50 to 19.00 17.34 13.19 0.14 98.26 6.68
15 BH - 08 20.50 to 22.00 35.21 5.81 0.18 98.13 8.54
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Phone No.: 044-24480305

LABORATORY TEST REPORT

GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY
NO.11 2nd MAIN ROAD, KANNAPA NAGAR EXTN,

KOTTIVAKKAM, CHENNAI

Table 2.15 Result of Rock Test

Sample Identification Number
Source of Sample

Sample Condition

Sample Description

Sample Receipt Date

GMC/112022/566
Customer Supplied
Satisfactory

Rock Sample

06/12/2022 & 05/04/2023

Customer Reference
Period of Testing
Report Date

Test Report No.

Test Report Pages

By Email

07/12/2022 to 08/12/2022 & 07/04/2023
10/04/2023

GT-2473

One Page
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8 £ S S S 4 oS
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we 5 « E o2 rox
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S.No Zxr O m N X <« O o 2388 X o
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w z w = n a %] ]
o o) g a @ E o
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16 BH - 09 19.00 to 20.50 58.21 10.31 0.16 98.52 13.29
17 BH - 09 20.50 to 22.00 67.26 16.57 0.22 97.21 17.69
18 BH - 10 23.00 to 24.50 54.35 10.67 0.17 98.24 12.27
19 BH - 10 24.50 to 26.00 79.47 5.17 0.30 98.07 7.96
20 BH-11 21.00 to 22.50 - 1.07 0.34 96.45 2.95
21 BH - 12 17.50 to 19.00 - 2.34 0.28 96.81 3.93
22 BH - 12 19.00 to 20.50 - 1.43 0.41 97.13 8.85

Terms and Conditions

(1) The test results furnished corresponds to the sample received

** END OF REPORT**

Authorised Signatory

\

A. VINOTH
(Technical Manager)

(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations.

(3) Any correction in this reports invalidates the reports
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3.0

3.1

3.2

3.3

CHAPTER-3
GEOLOGY & SUB-SURFACE STRATIFICATION

PREAMBLE:

Geotechnical investigation carried out at a specific site provides location specific sub surface
engineering characteristics. However, in major project sites where the construction activities
spread over a very large area location specific sub surface strata characteristics are studied
together with the geological mapping data.

This is required to incorporate the impact of any documented macro-level geological
characteristics of the region on the foundation design, irrespective of the location specific sub
surface strata characteristics.

In view on the above, though it is beyond the scope of the present study to carry out macro-level
geological investigation the regional geology based on the published data is presented and
discussed.

CLIMATE AND RAINFALL:

The study area receives the rain under the influence of both southeast and northeast monsoons.
Predominantly northeast monsoon contributes rainfall and most of the precipitation occurs in the
form of cyclonic storm caused due to the depressions in Bay of Bengal. The north east monsoon
occurs between October & December. The southwest monsoon rainfall is highly erratic and
summer rains are negligible.

The normal annual rainfall over the study area varies from 1100 mm to 1200mm.
GEOMORPHOLOGY:

Chennai district forms part of coastal plains of northern Tamil Nadu. Major part of the district is
having flat topography with very gentle slope towards east. The altitudes of land surface vary
from 10 m above MSL in the west to sea level in the east.

Fluvial, marine and erosional landforms are noticed in the district. Marine transgression and
regressions and neo-tectonic activity during the recent past have influenced the morphology and
resulted in various present landforms.

Meandering streams with small sand bars are present along the course of Adyar River. The
pediment and buried pediment in Guindy area in and around the reserved forest, is the only area
where the ecological system is less disturbed, while the other areas are completely disturbed by
built up area with large-scale human interference and pollution.

GEOLOGY OF CHENNAI DISTRICT:

Chennai district is underlain by various geological formations from ancient Archaean to the

Recent Alluvium. The geological formations of the district can be grouped into three units, namely

i) Archaean crystalline rocks
i) Gondwana (Consolidated Clay/Clayey Silt) and Tertiary sediments and
iii) Recent Alluvium.

The Archaean crystalline rocks of the district comprise chiefly of Charnockite, gneisses and the

associated basic and ultra-basic intrusive dykes.
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3.4

3.5

GEOLOGICAL ORDER OF THE STUDY AREA:
The stratigraphy of the study area can be classified as recent formation which is underlain by
basement rock of meta-igneous origin (hypersthene granite/ Charnockite rock)

4 Deposits of Recent Age

Archaean Basement Rock (Charnockite Rock / Hypersthene Granite)

DESIGN SUB SOIL PROFILE: (WRT Foundation Engineering Application)

The sub soil characteristics obtained at the test location are further processed to arrive at the design

soil parameters required for the design of sub structure using the following shear strength correlations

with respect to the Standard Penetration Test Values of different layers.

% For Coarse Grained Material, Ref. IS: 6403 to estimate Angle of Shearing Resistance
(Reproduced and shown in Fig.Al)

%+ For Fine Grained Material, Ref. Terzaghi & Peck, 1948, to estimate Unconfined Compressive
Strength (Reproduced and shown in Fig.A2)

Based on the above, the average design soil characteristics are given below:
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REFERENCE BORE HOLE BH-01 Ref R.L. of G.L. (m): 0.00
Shear
Layer Thk. (m) E "? Parameters
: ) @ > o
§ — = 8 o £
5 3 Q @ Type of S Col @ 2 < g
5 ) D 2 ype of Strata olour @ o G x 2 153
z m = < o 2 c = = a
— o (@] o CIj E 8 U: 3
[t o = <
1.0 | 0.00 | 0.80 | 0.80 Filled Up Sand With Building Debris
20 | 0.80 | 2.30 | 1.50 Silty Clay Brown | 24 - Very Stiff | 205 | 160 | -
3.0 | 2.30 | 6.00 | 3.70 Silty Sand Brown | 27 [ Medium - 19 - 35
Dense
. Medium
40 | 6.00 | 7.50 | 1.50 Silty Clay Brown 6 - s | 155 ] 40 -
5.0 | 7.50 | 12.00 | 4.50 Silty Sand Grey 28 '\E')ed'“m , 19 ; 35
ense
. Very
6.0 | 12.00 | 16.00 | 4.00 Silty Sand Grey I - 21 - 43
ense
7.0 | 16.00 || 18.00 || 2.00 Silty Sand Grey 48 Dense - 20 - 41
8.0 | 18.00 | 21.00 | 3.00 | COompletely Weathered | g\, |l 5100 | VETY : 21 | - | 43
Rock Dense
Grey
9.0 [ 21.00 | 22.50 || 1.50 | Highly Weathered Rock | Brown, CRR: 20% : RQD: 0%
Brown
10.0 | 22.50 | 25.00 | 2.50 MOderateFLy(J‘c’\lieathered Grey CRR: 50% : RQD: 35% to 36%
11.0 | 25.00 || 26.00 (| 1.00 Fresh Rock Grey CRR: 75% ; RQD: 75%
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REFERENCE BORE HOLE BH-02 Ref R.L. of G.L. (m): 0.00
Shear
Layer Thk. (m) g % - Parameters
. (8] ™
2 e 5| & s | 5
5 ) < 2 Type of Strata Colour ? o % < g S
) o el £ o 2 = s 2| 8
- o (@] o CIj E 8 U: 3
= 2 = <
1.0 | 0.00 | 0.80 | 0.80 Filled Up Sand With Building Debris
2.0 | 0.80 | 2.00 | 1.20 Silty Sand Brown | 22 [ Medium - 185 - 34
Dense
3.0 | 200 | 6.00 || 4.00 Silty Sand Brown 33 Dense - 195 - 37
4.0 || 6.00 || 9.00 || 3.00 Clayey Silty Sand Grey 7 Loose - 14.5 - 29
5.0 | 9.00 | 10.50 | 1.50 Silty Sand Grey 21 'V[')ed'“m - 185 - 33
ense
6.0 || 10.50 || 14.00 || 3.50 Silty Sand Grey 42 Dense - 20 - 39
7.0 | 14.00 | 18.00 | 4.00 Silty Sand Géf:y” 42 | Dense i 20| - | 30
8.0 | 18.00 | 22.00 | 4.00 | COmpletely Weathered | g, 500 | Ve i 21 | - | 43
Rock Dense
9.0 | 22.00 | 25.00 | 3.00 | Moderately Weathered - gyo,,, CRR: 25% to 35% ; RQD: 0%
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REFERENCE BORE HOLE BH-03 Ref R.L. of G.L. (m): 0.00
Shear
Layer Thk. (m) E "? Parameters
. ) @ > o
2 3l 5 & g £
o 5] 2 2 Type of Strata Colour ? o @ < g 5
) o el £ o 2 = s 2| &
- a S 3 v < S o =
= 2 = <
1.0 || 0.00 || 2.00 || 2.00 Sandy Silty Clay Brown 30 - Very Stiff | 20.5 || 200 -
2.0 || 2.00 || 6.00 || 4.00 Silty Sand Brown 31 Dense - 195 - 36
30 | 6.00 | 7.50 | 1.50 Clayey Silty Sand Grey 2 Very - 13 - 20
' ' ‘ ' Loose
40 | 750 | 9.00 | 1.50 Silty Clay Grey, Black | 6 , Mes‘fi'#m 155 | 40 -
5.0 9.00 || 10.50 || 1.50 Silty Sand Grey 32 Dense - 19.5 - 37
. Very
6.0 (| 10.50 || 14.00 || 3.50 Silty Sand Grey 58 D - 20.5 - 42
ense
7.0 [ 14.00 | 16.00 | 2.00 | Clayey Silty Sand/ | Grey,Brown | _, . | Very : o1 | - | 43
Residual Soil Grey Dense
8.0 | 16.00 | 18.00 || 2.00 | ComPletely Weathered : >100 | Ve : 21 | - | 43
Rock Dense
Moderately to Slightly . 270 o - . Mo o
9.0 | 18.00 || 21.00 || 3.00 Weathered Rock Grey CRR: 67% to 75% ; RQD: 0% to 10%
10.0 || 21.00 || 22.50 || 1.50 Fresh Rock Grey CRR: 97% ; RQD: 97%
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REFERENCE BORE HOLE BH-04 Ref R.L. of G.L. (m): 0.00
Shear
Layer Thk. (m) E "? Parameters
. ) @ > o
2 2l o 5| 8 s £
] ) < 2 Type of Strata Colour ? o 2 < s &
T o0 £ g - e S s | = a
- o o 3} ) o 8 G ~
o = = > & N =
= 2 = <
1.0 | 0.00 || 5.00 | 5.00 Silty Sand Brown | 26 | Medium - 19 - 35
' ’ ’ ’ y Dense
) Very
2.0 || 5.00 | 7.50 | 2.50 Silty Sand Grey 4 - 135 - 20
Loose
3.0 | 7.50 | 12.00 | 4.50 Silty Sand Grey 37 | Dense - 195 - 38
4.0 || 12.00 | 14.00 | 2.00 Silty Clay Grey 23 - Very Stiff | 20.5 | 153 -
. Green
5.0 | 14.00 | 16.00 | 2.00 Clayey Silty Sand Grey 38 | Dense - 195 - 38
6.0 | 16.00 | 19.00 | 3.00 | Completely Weathered | g\l o100 | VerY ; 21 | - | a3
Rock Dense
7.0 | 19.00 | 22.00 | 3.00 | Moderately to Slightly Grey CRR: 54% to 57% ; RQD: 10% to 20%

Weathered Rock
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REFERENCE BORE HOLE BH-05 Ref R.L. of G.L. (m): 0.00
Shear
Layer Thk. (m) g % -~ Parameters
: (&) ™
2 2l 5| & s | 5
5 ) < 2 Type of Strata Colour ? o % < g S
) © £ £ a = g = | = a
- = 2 ¢ 5 3 S|l =
2 5 £ z 2 = =
o =
1.0 || 0.00 || 2.00 | 2.00 Filled Up soil Sand With Building Debris
2.0 | 2.00 | 14.00 | 12.00 Silty Sand Brown | 23 | Medium - 185 - 34
Dense
3.0 | 14.00 | 16.00 | 2.00 Silty Sand Green | 100 | Vew - 21 || - 43
Grey Dense
40 | 16.00 | 19.00 | 3.00 | COompletely Weathered = Grey -} ;44 Very - 21 | - | 43
Rock Green Dense
Moderately to Slightly . a0 o - . 190 o
5.0 [ 19.00 | 22.00 | 3.00 Wenthered RocK Grey CRR: 67% to 69% ; RQD: 12% to 16%
REFERENCE BORE HOLE BH-06 Ref R.L. of G.L. (m): 0.00
Shear
Layer Thk. (m) g % - Parameters
. (&) ™
2 N 5| & 5 | 5
5 ) < 2 Type of Strata Colour ? © @ < Y 8’
= o o [3) ) o 8 G ~
o g = > & = -
= 2 [ <
1.0 | 0.00 || 1.25 || 1.25 Silty Sand Brown 5 Loose - 14 - 20
20 | 125 | 2.00 | 0.75 Clayey Silty Sand Brown | 25 MDed'“m - 185 | - 35
ense
3.0 | 2.00 | 14.00 | 12.00 Silty Sand Brown |, | Medium i 185 - | 34
Grey Dense
Residual Soil to Gre Ver
4.0 | 14.00 | 16.00 | 2.00 | Completely Weathered Yol 112 y - 21 - 43
Green Dense
Rock
5.0 | 16.00 | 18.00 | 2.00 | Highly Weathered Rock | G [ >100 | V€Y - 21 | - | 43
Brown Dense
6.0 | 16.00 | 21.00 | 5.00 MOderategoc"l\(’eathered Grey CRR: 27% ; RQD: 0%
7.0 || 21.00 || 25.00 || 4.00 | Slightly Weathered Rock Grey CRR: 80% to 95% ; RQD: 45% to 83%
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REFERENCE BORE HOLE BH-07 Ref R.L. of G.L. (m): 0.00
Shear
Layer Thk. (m) E ‘? Parameters
. 7 @ )y o
2 3l o 5 & s |
5 5] < 2 Type of Strata Colour 2 v @ g g =
=0 2| =] g 81 =z : | 2] 2] &
S o 5 3 . 3 S | =
2 5 £ Z & = | =
o =
1.0 || 0.00 | 2.00 || 2.00 Filled Up Saoil Clayey Sand With Building Debris
20 | 2.00 | 4.00 || 2.00 Silty Sand Brown 10 Loose - 15 - 30
3.0 | 4.00 | 10.50 | 6.50 Silty Sand Grey 17 | Medium - 18 | - 32
Dense
4.0 | 10.50 | 12.00 || 1.50 Silty Sand Grey 8 Loose - 145 | - 30
5.0 | 12.00 | 14.00 | 2.00 Silty Sand Grey 16 | Medium - 18 | - 32
Dense
6.0 | 12.00 | 17.00 | 5.00 Comp'ete%z\éeathered Brown CRR: 10% : RQD: 0%
7.0 | 17.00 | 20.00 | 3.00 MOderateF'%X}’(eathered Grey CRR: 18% to 60% ; RQD: 0%
Moderately to Slightly . 2N0 o - .70 o
8.0 || 20.00 || 24.00 || 4.00 Weathered Rock Grey CRR: 60% to 75% ; RQD: 7% to 67%
REFERENCE BORE HOLE BH-08 Ref R.L. of G.L. (m): 0.00
Shear
Layer Thk. (m) E 2 - Parameters
: n 2 o ™
2 3l o 5| 8 g £
5 ) < 2 Type of Strata Colour ? © @ < g S
z m c c a = A = ~ 8
X 1 > —~
S a 5 3 . 3 S | =
© g = > & N =
= 2 = <
1.0 || 0.00 || 1.30 | 1.30 Filled Up Soil Sand With Building Debris
20 | 130 | 5.00 | 3.70 Silty Sand Yellow | 16 | Medum i 18 | - | 32
ense
3.0 | 5.00 | 9.00 || 4.00 Clayey Silty Sand Grey 3 Very - 13 | - 20
’ ’ ’ ’ Loose
4.0 | 9.00 | 12.00 | 3.00 Silty Sand Grey 19 | Medium - 18 | - 33
Dense
5.0 | 12.00 | 14.00 | 2.00 Clayey Silty Sand Grey o0 | Medium - 18 | - 33
Dense
5.0 | 14.00 | 15.00 | 1.00 Residual Soil Green | 00| Ve - 21 || - 43
Yellow Dense
. Green . . .
6.0 | 15.00 | 17.50 | 2.50 | Highly Weathered Rock | o°% CRR: 8% to 9% ; RQD: 0%
7.0 || 17.50 || 22.00 || 4.50 [ Slightly Weathered Rock Grey CRR: 87% ; RQD: 71%
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REFERENCE BORE HOLE BH-09 Ref R.L. of G.L. (m): 0.00
Shear
Layer Thk. (m) g % - Parameters
: (&) ™
2 2l 5| & s | 5
] ) < 2 Type of Strata Colour ? o 2 < s o
T o0 £ g - e S 2| = a
- o o 3} ) o 8 G ~
o = = > & N =
= 2 = <
1.0 || 0.00 || 1.30 | 1.30 Filled Up Soll Sand With Building Debris
2.0 | 1.30 | 14.00 | 12.70 Silty Sand Grey 16 | Medium - 18 | - 32
Dense
. Green
3.0 || 14.00 || 16.00 | 2.00 Clayey Silty Sand Grey 38 Dense - 19.5 - 38
Residual Soil to Ver
4.0 [ 16.00 || 18.00 | 2.00 Completely Weathered Grey >100 D y - 21 - 43
ense
Rock
5.0 | 18.00 | 2250 | 4.50 | Slghtly Weathered Rock | CRR: 75% to 100% : RQD: 20% to 75%
to Fresh Rock
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REFERENCE BORE HOLE BH-10 Ref R.L. of G.L. (m): 0.00
Shear
Layer Thk. (m) g % - Parameters
g N g g g £
5 3 Q @ Type of S Col 2 o s | & ;
o o o @ ype of Strata olour 2 ) 0 < Y o
=1 2| | £ 8 2 2 = £ ] 8
— o (@] o CIj E 8 U: 3
[t o = <
1.0 || 0.00 | 0.50 | 0.50 Filled Up Sail Sand With Building Debris
2.0 || 0.50 || 2.00 | 1.50 Silty Sand Brown 5 Loose - 14 - 20
3.0 || 2.00 | 3.00 || 1.00 Silty Sand Brown 8 Loose - 145 - 30
4.0 | 3.00 | 9.00 | 6.00 Silty Sand Grey 1g | Medium - 18 | - 32
Dense
5.0 | 9.00 | 10.50 | 1.50 Silty Sand Grey 2 Very - 13 | - 20
Loose
6.0 | 10.50 || 14.00 || 3.50 Silty Sand Grey 10 Loose - 15 - 30
. Very
7.0 || 14.00 | 16.00 || 2.00 Clayey Silty Sand Brown 60 Dense - 20.5 - 43
Residual Soil to vellow Ver
8.0 |[ 16.00 || 17.00 || 1.00 Completely Weathered >100 y - 21 - 43
Brown Dense
Rock
. Yellow . . .
9.0 [ 17.00 || 20.00 || 3.00 || Highly Weathered Rock Grey CRR: 0% to 16% ; RQD: 0%
10.0 | 20.00 | 23.00 | 3.00 | Moderately Weathered | Grey CRR: 40% to 43% : RQD: 0%
Rock Brown
11.0 | 23.00 || 26.00 || 3.00 || Slightly Weathered Rock Grey CRR: 91% to 95% ; RQD: 63% to 95%
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REFERENCE BORE HOLE BH-11 Ref R.L. of G.L. (m): 0.00
Shear
Layer Thk. (m) E ‘? Parameters
. 7 @ )y o
2 al 5| 8 s | S
5 ) < 2 Type of Strata Colour 2 v 2 g g >
5 @ el £ o g = s 2| o
- sl 2| g ¢ @ 3 S| =
2 5 £ Z & = | =
o ==
1.0 || 0.00 | 6.00 | 6.00 Clayey Silty Sand Brown 32 Dense - 195 - 37
. Very
20 | 6.00 || 7.50 | 1.50 Clayey Silty Sand Grey 4 L - 135 - 20
oose
3.0 7.50 || 16.00 || 8.50 Silty Sand Grey 37 Dense - 19.5 - 38
4.0 | 16.00 | 21.00 | 5.00 | COMPletely Weathered . 100 | Ve . 21 | - | 43
Rock Dense
5.0 | 21.00 | 24.00 | 3.00 MOderateF%\C’\lieathered Grey CRR: 60% to 67% ; RQD: 7%
REFERENCE BORE HOLE BH-12 Ref R.L. of G.L. (m): 0.00
Shear
Layer Thk. (m) g *E - Parameters
. (8] ™
= Ny 5| 2 s | g
5 o) < 2 Type of Strata Colour ? o 2 < 5 o
& @ IS £ . E c = i a
- = S o S < 3 5 3
el 3| £ z 2 SHE
o =
1.0 0.00 2.00 || 2.00 Sandy Silty Clay Brown 13 - Stiff 19 87 -
2.0 || 2.00 | 5.00 || 3.00 Silty Sand Brown 6 Loose - 14.5 - 29
3.0 | 5.00 | 6.00 | 1.00 Clayey Silty Sand Grey 13 MDed'“m - 165 | - 31
ense
4.0 | 6.00 [ 10.50 || 4.50 Silty Sand Grey 37 Dense - 195 - 38
5.0 | 10.50 | 12.00 | 1.50 Silty Sand Green | ¢, | Very i 21 | - | 43
Grey Dense
: Green Very
6.0 || 12.00 || 14.00 || 2.00 Clayey Silty Sand Grey >100 Dense - 21 - 43
7.0 | 14.00 | 17.50 | 3.50 | Completely Weathered . 100 | Ve . 21 | - | 43
Rock Dense
Moderately to Slightly Yellow . ARO o - .70 o
8.0 |[ 17.50 || 20.50 || 3.00 Weathered Rock Brown CRR: 66% to 71% ; RQD: 7% to 38%
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4.0

4.1

4.2
42.1

4.2.2

CHAPTER-4
LIQUEFACTION EVALUATION

PHENOMENA:

Liguefaction has historically been used in conjunction with a variety of phenomena that involve
soil deformations caused by monotonic, transient, or repeated disturbance of saturated
cohesion-less soils under un-drained conditions. The generation of excess pore water pressure
under un-drained loading conditions is a hallmark of all liquefaction phenomena. When
saturated cohesion-less soils subjected to rapid loading resulting in undrained conditions
undergo densification generates excess pore pressures and decreases effective stresses,
eventually leading to excess deformation failures, commonly known as liquefaction.
Liguefaction phenomena that result from this process is generally divided in two main groups:
flow liquefaction and cyclic mobility. Both flow liquefaction and cyclic mobility are very important
and any evaluation of liquefaction hazards should carefully consider both.

LIQUEFACTION SUSCEPTIBILITY:

Not all soils susceptible to liquefaction; consequently, the first step in a liquefaction hazard
evaluation is the evaluation of liquefaction susceptibility. There are several criteria by which
liquefaction susceptibility can be judged, and some are different for flow liquefaction and cyclic
mobility. These include Historical, Geologic, Compositional, and State Criteria (Initial stress
state before liquefaction).

Of the above four criteria, except the state criteria, the other three provide a qualitative
evaluation of the liquefaction susceptibility of a deposit. The state criteria provide an analytical
approach to quantify the liquefaction susceptibility with respect to the stress-strain response of
the deposit against the environmental loading conditions.

The evaluation of liquefaction susceptibility based on state criteria is an independent and
involved elaborate laboratory monotonic and cyclic loading testing programme and this is
beyond the scope of present investigation. However, the liquefaction susceptibility pertinent to
the present site sub surface characteristics are qualitatively outlined in the following sections.

Further, based on the published correlation with respect to the corrected SPT-values, an
attempt is made to provide a basic and guideline analysis on the liquefaction potential pertinent
to ZONE-IIl earthquake coefficient.

QUALITATIVE APPROACH:

HISTORICAL CRITERIA:

Historically, the present site location never documented any post-earthquake generated soil
flows or local liquefaction related effects.

GEOLOGIC CRITERIA:

Geologic process that sort soils into uniform grain size distribution and deposit them in loose
states produce soil deposits with high liquefaction susceptibility. Similarly, the older geological
formations are less susceptible to liquefaction compared to the recent deposits like Fluvial,

Colluvium and Aeolian deposits.
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4.2.3

4.3
43.1

FORMATION CHARACTERISTICS:
The geological succession of the project site with respect to the geotechnical investigation is

classified based on the investigation boreholes and presented below:

Top 0.8m to 2.0m Filled Up Soil (Sand with Building Debris)

0.8m to 6.0m Medium Dense, Silty Sand/Clayey Sand & @ Location Loose, Relative
Density

6.0m to 8.0m Very Loose & Loose, Silty Sand/Clayey Sand & @ Location, Soft, Silty

Clay with Lenses of Sand
8.0m to 16.0m/18.0m Dense & Very Dense, Silty Sand/Clayey Sand & @ Location, Medium
Dense, Clayey Sand is encountered
16.0m/18.0 to 18.0m/22.0m Completely to Highly Weathered Rock
>18.0m to 22.0m Moderately to Slightly Weathered Rock Followed by Fresh Rock
Formation
COMPOSITION CRITERIA:
Since liquefaction requires the development of excess pore pressure, liquefaction susceptibility
is influenced by the compositional characteristics that influence volume change behaviour.
These characteristics include particle size, shape and gradation. No specific Indian Standards
are available to arrive at the potential particle size that chiefly contributes to the liquefaction.
Further, well graded soils are less susceptible to liquefaction than poorly graded soils. Similarly
rounded particles are more susceptible than angular particles as they tend to density.
In general, the composition of particles that is susceptible to liquefaction is encountered in loose
state of deposition in alluvial and fluvial environment. In the present case, the sub soil from the
existing ground level being dense soil followed by rock formation of different degree of

weathering which indicates the deposit is non-susceptible to liquefaction phenomena.

QUANTITATIVE APPROACH:

FLOW LIQUEFACTION:

Flow liquefaction can occur, when the shear stress required for static equilibrium of a soil mass
(the static shear stress) is greater than the shear strength of the soil in its liquefied state. Flow
liquefaction can occur either under monotonic or under cyclic loading conditions. In this failure,
the cyclic stresses bring the soil to an unstable state at which its strength drops sufficiently to
allow the static stresses to produce the flow. The flow liquefaction is characterised by sudden
nature of occurrence and speed of occurrence.

The cyclic mobility can develop when the static shear stress is smaller than the steady-state
shear strength and can occur in both loose and dense soils. A combination of static and cyclic
loading generally produces cyclic mobility. However, no cyclic testing programme is carried out
as it is beyond the scope of present investigation.

In the absence of cyclic testing programme a basic analysis based on the published data using
in situ test results (SPT) is presented below to characterize the Liquefaction Resistance of the

sub surface deposits encountered in the present site.
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Further, as a first order of approximation and in the absence of rigours testing programme
focusing on liquefaction steady, it is pressured that the clayey strata are non-susceptible to
liquefaction and analysis is limited to sandy strata.

4.3.1.1 LIQUEFACTION RESISTANCE CHARACTERIZATION USING IN SITU TEST

RESULTS:

(Ref.“GEOTECHNCIAL EARTHQUAKE ENGINEERING” by Steven L. Kramer, University of
Washington, Prentice-Hall International Series in Civil Engineering and Engineering Mechanic,
2005, Page77-381.

Seed et al (1975) developed a relationship between cyclic stress ratios (CSR) causing
liquefaction and corrected SPT-values (Ni)eo for silty sands in M=7.5 earthquakes. Further a
magnitude correction factor for cyclic stress approach for different earthquake magnitudes is

also developed.

The above relationships are reproduced in Figs.4.1 and Table-4.1. Based on this method, for
the present site, the following approach is adopted to arrive at Liquefaction Resistance

Characterization of the sub surface deposits encountered in the present site.

Step-l: Using the Zone Factor (Z), Importance Factor (I),Response reduction factor and
Average response acceleration coefficient (Sa/g) pertinent to Zone-lll, the design

horizontal and vertical seismic coefficients are estimated as per 1S:1893.

Step-2: Using the design seismic coefficient, compute the design seismic shear for
corresponding to effective vertical stress (cyclic shear stress) due to overburden is

computed.

Stet-3: Using the average corrected design SPT-value arrive at the design angle of shearing

resistance compute the effective shear strength (static strength)

Step-4: Arrive at the CSR value of the deposit by dividing the cyclic shear stress with the

effective shear strength.

Step-4: Based on the CSR-Niso relation from Fig.4.1 and using the magnitude correction factor
corresponding to Zone-lll (M=6), the probable liquefaction/no-liquefaction

characterization is arrived at and the details are given below:

Table 9-2 Magnitude Correction
Factors for Cyclic Stress Approach

1\/1€lgl‘.illl(lt‘,. M CSRM/CSRM= 15

i
&1 1.50
6 1.32
63 113
73 1.00
8} 00

TABLE-4.1 MAGNITUDE CORRECTION FACTORS FOR CYCLIC STRESS APPROACH
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Figure 9.31 Relationship between cyclic stress ratios causing liquefaction and (N, )go
values for silty sands in M = 7.5 earthquakes. (After Seed et al. (1975). Influence of SPT
procedures in soil liquefaction resistance evaluations, Journal of Geotechnical
Engineering, Vol. 111, No. 12. Reprinted by permission of ASCE.)

FIG 4.1: RELATIONSHIP BETWEEN CYCLIC STRESS RATIOS OF LIQUEFACTION
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4.4

SUSCEPTIBILITY TO LIQUEFACTION:

Liquefaction is a phenomenon occurs in sand and silts having relative density loose to very
loose formation. Further the phenomenon can occurs in soft to very soft, clays of low plastic
nature. The low plastic nature indirectly infers the predominant percentage of silt size particle
which are highly susceptible to liquefaction.

In the project site no silt and sand with relative density having neither very loose nor very soft
to soft low plastic clay strata exits within the investigation depth.

% The present project site falls in Seismic Zone-lll, as per IS 1893 (Part-I).

% In the project site, the sub soil formation encountered being medium dense to very
dense formation from the existing ground level the formation is not susceptible to
liqguefaction as per Zone-lll seismic intensity.

« The liquefaction analysis is presented in Annexure-I
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5.0

5.1

52

5.3

CHAPTER-5
FOUNDATION SYSTEM

PREAMBLE:
In the design of foundation system, the stress-strain compatibility of the super structure, sub
structure and the bearing strata should be satisfied both individually and as a combined system.
In view of this, the following data are needed for the design of foundation system, defined in
terms of the type of sub structure and the bearing strata characteristics.
e The super structure characteristics along with the loading pattern on the sub structure
e The sub soil characteristics that define the required substructure configuration for a
safe transfer of super-structural loads to the bearing strata
Considering the above aspects of the foundation design, the suitable type of foundation system
is presented below.
PROPOSED STRUCTURES
An understanding of the proposed construction and the order of loads on the foundations is
needed for choosing the appropriate foundation system. In the present case, the proposed
structure is configured with three basement floors and forty-five upper floors, and is meant for
residential occupancy. For this kind of structure, the column loads could vary between 1000kN
to 13000 kN.
The above-mentioned loads have no bearing on the design of either sub or super structures
and are mentioned just to provide an insight to choose an appropriate foundation system with
respect to subsoil conditions.
SUB SURFACE CHARACTERISTICS:
The geological succession of the project site with respect to the geotechnical investigation is

classified based on the investigation boreholes and presented below:

Top 0.8m to 2.0m Filled Up Soil (Sand with Building Debris)

0.8m to 6.0m Medium Dense, Silty Sand/Clayey Sand & @ Location Loose, Relative
Density

6.0m to 8.0m Very Loose & Loose, Silty Sand/Clayey Sand & @ Location, Soft, Silty

Clay with Lenses of Sand

8.0m to 16.0m/18.0m Dense & Very Dense, Silty Sand/Clayey Sand & @ Location, Medium
Dense, Clayey Sand is encountered

16.0m/18.0 to 18.0m/22.0m Completely to Highly Weathered Rock

>18.0m to 22.0m Moderately to Slightly Weathered Rock Followed by Fresh Rock
Formation

FOUNDATION SYSTEM:

The proposed structure is high rise building with 45 upper floors and three basement floors. For
the proposed three basement floor, the lower basement floor including foundation thickness
could be placed at a depth of 14.0m (As per client information). Hence, adopt raft foundation
that is located in Dense to Very Dense, Clayey to Silty Sand at the depth of 14.0m below the

existing ground level.
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54

54.1

5.5

5.6

The recommended allowable net safe bearing pressure for the design of raft is 1200 kPa and
typical computation is presented in the Annexure-I.

For the design of raft, the recommended modulus of sub grade reaction of the bearing strata
(ks) is 75,000 kN/m3

GROUND WATER LOWERING/DEWATERING:

In the present site, the ground water table during the period of investigation is about 2.5m to
5.0m from the existing ground level. Lowering of such high ground water table has the following
challenges:
% Containing the subsidence effect on the neighbourhood foundation or structures or
roads

R/

« Effective disposal that ensures non circulation of the same into the project zone.
CONTROL OF SUBSIDENCE:

It is possible to control the subsidence with the adoption of cut-off walls around the excavation
and carry out ground water lowering operation within the cut-off walls. Hence to contain the
effect of subsidence on neighbourhood adopt the cut-off walls Cut-Off walls is a vertical barrier
installed from ground level to the underlying rock formation. The vertical barrier could be
diaphragm wall/ contiguous piles/ secant piles.

In the present case, the cut-off wall shall have a minimum socket depth of 1.0m into the
underlying rock formation. For effective cut-off adopt diaphragm walls.

CAUTION NOTE:

Apart from dewatering borehole provide ground water monitoring borehole of 4Nos at corners

of the excavation (outside the excavation/diaphragm wall).

Due to dewatering continuous monitoring of ground elevation outside the shoring system is
mandatory and in case of any settlement observations, stop dewatering/ground water lowering.
Resume dewatering after carrying out the study by the geotechnical consultants.
EXCAVATION SHORING:

For shoring, it is ideal to adopt diaphragm wall from basement water proofing considerations.
Since the scope of work does not cover the design of shoring system the same is not presented
in this report.

LOWER BASEMENT SLAB UPLIFT:

Since there is possibility of leakage of ground water from the tip of the diaphragm wall, check

the lower basement slab/raft for uplift considering ground water table at existing ground level.
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6.1

6.2

CHAPTER-6
RECOMMENDATIONS

RECOMMENDATION FOR THREE BASEMENT FLOOR:

7
°n

®,
L %4

For the kind of sub soil conditions and the proposed construction with three basement floors
R.C.C Raft can be provided as foundation system.

The raft can be located at a depth of 14.0m below the existing ground level and shall be
designed for an allowable safe net bearing pressure of 1200 kPa.

Since the formation at the founding level is dense to very dense formation and beyond
being rock formation, the settlement will be of immediate in nature and the estimated
settlement for the corresponding safe bearing pressure is within the permissible limit as per
IS 1904.

The present project site falls in seismic zone-Ill as per IS 1893-P-I

The recommended modulus of subgrade modulus ks is 75,000 kN/m3

GENERAL RECOMMENDATIONS:

®,
L %4

*,
0.0

The chlorides content in ground water & soil-water extract is less than the permissible limit
of 500 mg/l as per IS 456 Table 1.0. Hence no special reinforcement is required for the
construction.

Corresponding to the sulphate content in 2:1 Water-Soil extract and ground water use Table
4.0 of IS 456 Clause 1.0 for minimum cement content and maximum water cement ratio.
Hence ordinary Portland cement can be used.

Before excavation is started a workshop shall be conducted including the Owner, Architect,
Structural Engineer, Geotechnical Engineer and Execution agency to ensure the proposal
given by the contractor is workable and safe.

Before construction activities are initiated, a scientific due-diligence of the condition of the
neighbouring structures shall be carried out and authenticated. This is required to ensure
that no undue claims or interpretations are made by the neighbourhood that the

construction activities cause damages to their structures

AUTHORISED SIGNATORY

DR. C.V. PRASAD,
GEOMARINE CONSULTATNS PVT LTD,,
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TYPICAL BEARING CAPACITY COMPUTATIONS FOR SHALLOW FOUNDATION
1.0 COMPUTATION OF BEARING CAPACITY AS PER 1S:6403

1.1 Geometrical Data :

Shape of the Foundation Raft

Depth of Embedment below the lowest basement floor "D."(m): 2.0
Depth of lowest basement floor below E.G.L "Dy,"(m): 12.0
Depth of Foundation Below E.G.L "Df" (m): 14.0
Breadth of Footing "B" (m): 10.0
Length of Footing "L" (m): 10.0
B/L 1.00
Inclination of Vertical Load with the Vertical (a) 0.00

1.2 Soil Data:
Type of Effective Bearing Strata : Sand

Type of Shear Failure: General
Average SPT "N" of the Bearing Strata : 37

Angle of Shearing Resistance 37.93
1.3 Design Parameters:

Bulk Density of Soil above the foundation depth (youK) 18 kN/m’
Water Table Correction Factor (w') 0.50
Effective overburden pressure at foundation level (q) 16.00 kN/m?
Bearing Capacity Factors:
N = N/A
Ny = 51.38
Ng = 83.94

Shape Factors:
Sc= -
Sq=1.20
S, = 0.60

Depth Factors :

DC =
Dy = 1.02
Dy = 1.02

Inclination Factor:

o= 1.00
Iy = 1.00
lg= 1.00

1.4 Ultimate Bearing Capacity (Qu) :
Qu=g*(Ng-1)*Sq*Dg*lq + 0.5*B*g*Ng*Sg*Dg*Ig*w' 3289.72 kPa
(g should be read as gama)
1.5 Safe Bearing Capacity (Qsafe) :
Factor of Safety (F.S.) : 2.50
Qsafe : 1315.89 kPa
Say Qsare 1200 kPa
50 Computation of Settlement for Maximum Pressure and Size of Footing :
"~ (as per 1S:8009-Part-I-Ref. Eq.11) (Elastic Analysis)
Layer-l (Medium Dense Sand)
The immediate elastic settlement (S)= qB(1-m?)*I/Es
g= bearing pressure 1200.00 kPa
Poission's Ratio (n) 0.30
Modulus of Elasticity (Es)(Ref. Joseph E Bowels,1996,page316,Table5.6, Japanese
design standards)

Average Modulus of Elasticity (Es) 96200
Size of footing considered for maximum settlement(m) 10.00
Influence factor 1.00
Rigidity Factor 0.80
Depth Factor 0.76
Elastic Settlement (DH;) 69.02 mm

<75 mm
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v/ our services doesn't just end there
,,/7'4—

Buying & Selling Services

“ Property Buying Assistance, Property Selling Support, Market
Price Analysis, Owner Outreach and Negotiation.

Legal & Documentation Services

“ Certified EC, Patta, legal opinions, property verification, due
diligence, litigation solutions, and legal heir certificates.

Property Development & Approvals

V Building plan approvals, construction, layout and sub-division
approvals, zone conversion, and occupancy certification.

NRI & Investment Services

\/ Escrow Services, Rentals, Litigation Solutions, Property
Valuation and Property Management

Compliance & Special Services

V Demolition, Vaasthu checks, regularization of unauthorized
buildings, and office space solutions.

Verified ¢ RealEstate”


https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
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