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1.0

CHAPTER-1
INTRODUCTION

Project Information Matrix

Nature of project : Commercial Building (2 Basement + G + 11 Upper Floors)
Project Owner - BRIGADE ENTERPRISES LIMITED

Project Location : Perumal Nagar, Radial Road, Pallikaranai

Job Code - GT-2081

Scope Of Work

Field Work

Conducting twelve soil investigation bore holes of 150 mm & NX diameter.

Conducting Standard Penetration Test (SPT) within the borehole at every 1.0m depth in the
overburden soil and carrying out NX core drilling in the rock formation.

The depth of investigation varies from 8.0m (minimumy) to 15.0m (maximum) below the existing
ground level.

The termination of the borehole is based on the total core recovery ratio and rock quality design
encountered in the respective borehole investigation location.

Collection of soil samples 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 water samples if groundwater table met within the investigation depth.

Laboratory Work

Natural Moisture Content
Atterberg limits

Grain Size Analysis

Strength test on rock core samples

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

Liquefaction aspects

Foundation System

Recommendation
Annexure For BRIGADE ENTERPRISES LTD
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2.0

2.1
211

2.1.3

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 1S: 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 siurry 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 dritling 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:

2.1.3.1 Disturbed Samples:

21.4

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. In the present case,
the ground water table during the investigation period is varying from 1.0m to 1.5m below the
existing ground level. The borehole ground water table matches with ground water table
observed at the open well exists at the project site.

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
2 For BRIGADE ENTERPRISES LTD
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2.2
2.21

2.2.2

2,23

23

% 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

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 1.5.2720 (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. 2.15 to 2.26.

On Fine Grained Soil

On the SPT sample index property tests were conducted to estimate consistency. These test
results are presented in Tables-2.1to 2.4. The graphical representation of hydrometer analyses
curve for the representative samples in each bore is presented in Fig. 2.27 to 2.40.

Chemical Analysis Tests

On representative soil-water extract and ground water samples chemical analysis tests were
conducted to estimate pH, Chloride and Sulphates and these results are presented in Table-
2.13

Summary:

The locations of the field investigation boreholes are shown in site plan given in Fig.2.0. The
average sub soil profiles encountered at each location along with their classification and
engineering properties are presented in Figs.2.1 to 2.12.

The cross section variation of sub soil strata in both lateral and vertical is presented in Fig. 2.13
&2.14.

For BRIGADE ENTERPRISES LTD
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- BORE HOLE No. BH-01
N (o T— SITE INVESTIGATION RECORD — IGOE
THE SPIRIT OF ENGINEERING
150mm | ./
PROJECT NAME PROPOSED CONSTRUCTION OF A COMMERCIAL BUILDING DIA OF BORE HOLE — -
LOCATION herumahNagsr, Ratial MACHINE No. CHAINAGE {m) BORE STARTDATE || 03/06/2020
Road, Pallavaram
STRUCTURE 2B + G + 11 Upper Floors DRILLING METHOD Rotary N BORE END DATE 05/06/2020
CO-ORDINATES
JOB CODE GT-2081 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 3
2 Drilling progress | _ _ llcore Details SPT Details Sample Details Layer Data
per metre [ 8
w =
z _| Time 5@ ® Blows/cm £
S Elg 3818 2] = Z2el|l < 2 £
a s o= [|2 gl 2 ol w -5 53 No | Type [RL(m) g S| & Geotechnical Description
£ 19w |mnlEQlE8SE 2|2 |T eS| 2 8 2
él 2 Q & 14 S 0 (=] (7]
f= L,
: 7
- 11 40 ¢
o To sC|l -
X 11 | 44 . . '
L y Brownish Grey,Moist,Poorly Graded, Fine
= 1 7 |12 14| 26 [[100 1| ss ; to Medium Grains,Medium Dense, Clayey
: S Silty SAND (SC)
B § 2|0 145 / Y
- b} To sSC - ' ¢
- | 12| o8 o
C |8 : / 20
=2 6cm penet for | >100([2.00 ws a -
E 55blows 2.06
- 14 37
- To DB + + +
- 15 | 30 o+
B + o+ o+ Brown,Greyish Brown,Moist,Very
e 3 [ 12cm penet for | >100/((3.00 2| S8S | -30 w g Dense Completely Weathered Rock -
L - 58blows 315 b+ B Grade V Weathering Partly Mixed With
® " Residual Soil Grade V! Weathering
r To DB ¥ 2 u & (Descent from Hypersthene Granite Rock)
- 1| 22 + o+ +
C + o+
=4 7cm penet for | >100(14.00 3 | ws | -40
= o + + +
= P 55blows 4.07
F Q |Total Drilling| + + |12]45
- S| Timethr || DB || 27 | O + + +
B =4 25min + 4+
E g + o+ o+ Grey (Medium to Dark), Brownish Grey at
= 5 [ b= i - 500 4 CS | -50 - Times,Medium to Coarse Grains,
B i, = m Fractured at Places,Moderately
I Total Drilling Weathered Rock Grade Ill Rock
o Time thr || DB || 83 | 34 ast (Descent from Hypersthene Granite Rock)
B 58min + + +
- + + | L3]| 60
= 6 |t 1 - - - - 6.00 5 CS | -60 T T
- Total Drilling + o+
3 Time 2hrs || DB || 82 | 70 + + + _ .
- g 27min + o+ Grey _(Medlum to Dark).l?lnk S_hades,
- 8 8 o o Medium to Coarse Grains, Slightly
— 7 Py - - 7.00 6 CS | -7.0 Weathered Rock to Fresh Rock Grade 1l
- + +
- 124 to | Rock (Descent from Hypersthene
C 3 15 19 il Granite Rock)
- To DB || 95 | 76 + o+
- 17 | 17 + o+ o+
- + 4+
C g [l— - || 8oo | 7 | cs |80 L4 8.0
C
- 9
= 10
CS - Core Sample DS - Disturbed Sample LOGGED 8. Tyson Raj PROJECT SITE DETAILS REMARKS
3§ - Split Spoon Sample SC - Soil Culter DATE 03/06/2020 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bil CHECKED A. Vinoth WATER TABLE (m) 1,20
WS - Wash Sample DB - Diamond Bil DATE 08/06/2020 CASING DEPTH (m) 0.00

Borehole terminated at 8 m depth below E.G.L
FIG.2.1 Sub Soil Profile at BH-01 Locatiorror BRIGADE ENTERPRISES L D|
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- BORE HOLE No. BH-02
G(EOMAR.NE SITE INVESTIGATION RECORD
SHEET 1 i OF i 1
THE SPIRIT GF ENGINEERING.
150mm [ ./
PROJECT NAME PROPOSED CONSTRUCTION OF A COMMERCIAL BUILDING DIA OF BORE HOLE = J
LOCATION Perurmal Nagar, Radial MACHINE No. CHAINAGE {m) BORE START DATE || 06/06/2020
Road, Pallavaram
STRUCTURE 2B + G + 11 Upper Floors DRILLING METHOD Rotary N BORE END DATE 10/06/2020
CO-ORDINATES
JOB CODE GT-2081 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 4
3 Drilling progress || _ __licora Detalls| SPT Details Sample Details Layer Data
] per metre @ g
z _ Time Eallo® Blows/cm L
2 €| 52185 3l 5 | g
a ® = o @ o ] . e
£ 8 e ™ §5 E § oflels8 # = 5 g No. | Type |RL{m) E, 2|8 Geotechnical Description
3 Fefegll = e | B8]
C 14 | 17
o To SC -
C Q) 14| 19 . ,
= 8 Brownish Grey,Brown,Moist,Poorly
— 1S 3 7 10 | 17 ||1.00 1 SS Graded, Fine to Medium Grains, Medium
5 =4 Dense, Clayey Silty SAND (SC)
L 8 14 45 145
o To SC -
- 14 50
- 2.0
i | 35 15Cm >100}12.00 2 S8
F 09 | 15 Penet for 2.30 Brown,Greyish Brown Moist,Very
E & solll « 65Bows o g H Dense,Completely Weathered Rock -
o 0 Grade V Rock (Descent from
o 09 | 30 -+ +lies e Hypersthene Granite Rock)
- 3 s 10Cm penet for | >100]{3.00 3| ws|-30
- ‘; 55blows 3.10 o+ 4 Grey,Medium to Coarse Grains,Highly
- o |Total Drilling, DB 8 0 Fractured,Highly Weathered Rock Grade
- g Time 30min 3 P IV Rock (Descent from Hypersthene
» P~ A Granite Rock)
- 1) h
e 4 | - - - 400 | 4| CS | 40
E + o+ o+ Grey (Medium to Dark),Brownish Grey at
-  otal Times,Medium to Coarse Grains,
k c_’lf,a Drsllrl:ng DB || 70 | 43 + + + Fractured at Places,Moderately
: Uity Weathered Rock Grade Il Rock
H + 4+ +]| L (Descent from Hypersthene Granite Rock)
b 5 |t | - = - - 5.00 5 CS | -5.0 4150
- Total Drilling b £
o Time 1hr || DB || 90 | 90
L Q| 30min + o+ +
o P y
- I
L 6|3 I : - . || 600 | 6| Ccs|-60
A =) + + + Grey (Medium to Dark),Pink Shades,
- 4 Total Drill Medium to Coarse Grains,Slightly
o ?T; el oe || 52 | 52 + o4+ Weathered Rock to Fresh Rock Grade II
- to | Rock (Descent from Hypersthene
C 4 + + + Granite Rock)
_—— | - - 7.00 7 CS -7.0
- o
- ] DT%?IaI + + +
- o rilling
e 3 DB || 92 92
S|
" =4 Time §hrs b o+ 4
o P=] 10min v s | 80
L 8 | . .| 800 | 8| cs|-80 '
- 9
= 10
CS - Core Sample DS - Disturbed Sample LUGLGED K. Qivasaniaran RROJECT SITF NFTAI § REMARKS
S8 - Split Spoon Sample SC - Soil Cutter DATE 10/06/2020 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED A. Vinoth WATER TABLE (m) 1.20
WS - Wash Sample DB - Diamond Bil DATE 12/06/2020 CASING DEPTH (m) 0.00

Borehole terminated at 8 m depth below E.G.L

FIG.2.2 Sub Soil Profile at BH-02 Lodation*

IGADE ENTERPRISES LTD
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4 ~ BORE HOLE No. BH-03
K = Y— SITE INVESTIGATION RECORD
_ <IN E SHEET 1 [ OF i 1
THE SPIRIT OF ENGINEERING
150mm | ./~
PROJECT NAME PROPOSED CONSTRUCTION OF A COMMERCIAL BUILDING DIA OF BORE HOLE = 7
LOCATION Parumal Negar, Radlal MACHINE No. . CHAINAGE (m) - BORE STARTDATE || 06/06/2020
Road, Pallavaram
STRUCTURE 2B + G + 11 Upper Floors DRILLING METHOD Rotary N BORE END DATE 10/06/2020
CO-ORDINATES
JOB CODE GT-2081 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 4
ity Drilling progress : g
8 = melro = g Core Details SPT Details Sample Details Layer Data
2 Time E allo = Blows/cm "
2 E sOllg = & Z o < 2 <
27 ¢ o |[C g o L2l 8 |no| mpe|remf & o | & Geotechnical Description
s 18w [mn 8228l e8] % (&S| S ” g [*|38 pte
§ r in >a |5 3 P by ® g |o
C 16 | 47
C To sC
L&) 16| 50
IR
= 1 ([ 5 4 7 i 14 |{1.00 1 SS | 1.0
£ =
i g 17 | 07 1.45 ¥ Brownish Grey,Brown Moist,Poorly
5 To SC Graded, Fine to Medium Grains, Medium
Z 17 | o9 Dense,Clayey Silty SAND (SC)
e 2 [ i 12 | 18 30 ||2.00 2 SS | -20
3 10 | 44
- L A\
s To sc 2.45 7/
- 10 54 //
~- 3 SPT Hammer | >100|| 3.00 | 3 | ws | -3.0 [(&Leed SHE
F | 17 Rebound T E Grey,Brown,Greyish Brown,Very Dense,
- Completely Weathered Rock - Grade V
o + + +
- e MEBlf) 1 9 Rock (Descent from Hypersthene Granite
- " 43 + o+
g + + +|L2] 40 Bl
-4 SPT Hammer | >100]| 400 | 4 | ws [ -40 : ,
N g Rebound + o+ Grey (Medium to Dark),Brownish Grey at
B & |Total Drilling + + 4 Times,Medium to Coarse Grains,
e @ | Time 1hr DB || 23 10 + + Fractured at Places,Moderately
r g 35min v + + + Weathered Rock Grade Il Rock
= o + o+ (Descent from Hypersthene Granite Rock)
b— 5 - - - - 5.00 5 CS | -5.0 e L34 5.0
o 15 | os + o+ Grey,Medium to Coarse Grains,Highly
o T DB 3 0 b Fractured Highly Weathered Rock Grade
- ° n IV Rock (Descent from Hypersthene
p 15 40 v v+ +laleo Granite Rock)
=6 < - 6.00 | 8| CS | -60
- + +
B 15 | 52 o+ o+
L To DB || 40 | 11 + o+
C 17 | 26 | + o+ o+
- +
C 7 f— s - lroo| 7] cs | 70T
- + o+ o+ Grey (Medium to Dark),Brownish Grey at
- Total Drilling + + Times,Medium to Coarse Grains,
L Time2hr || DB || 35 | 25 + + + Fractured at Places,Moderately
C Q| 45min + o+ Weathered Rock Grade Il Rock
- o \ N
r + o+ o+ (Descent from Hypersthene Granite Rock)
= 6|3 ] |- - [ 80| 8] cs|-s0
o =3 + +
B g DT_clJiFIaI + + +
- rilliing "
= Time 3hrs BB o | 59 ++ -
: = Y + + |15] 90
9 [l - - || 900 | 9| CS | 8.0 [ :
u 8 Grey (Medium to Dark),Pink Shades,
E < 09 jj1 ao L Medium to Coarse Grains,Slightly
. S To DB | 100 | 44 + o+ 4+ Weathered Rock to Fresh Rock Grade Il
- g 11| 00 ¥ + to 1 Rock (Descent from Hypersthene
- + + + i
L. qof - |l 1000 | 10| cs |-100 16 | 10.0 St e
CS - Core Sample DS - Disturbed Sample LOGGED R. Sivasankaran PRUJEL | SIIE UEIAILS REVARAS
S8S - Split Spoon Sample SC - Soil Culter DATE 10/06/2020 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bil CHECKED A. Vinoth WATER TABLE (m) 1.10
WS - Wash Sample DB - Diamond Bit DATE 12/06/2020 CASING DEPTH (m) 0.00

Borehole terminated at 10 m depth belpw BRIEADE ENTERPRISES LTD
L~

FIG.2.3 Sub Soil Profile at BH-03 Location
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z _’ BORE HOLE No. BH-04
S AARINE SITE INVESTIGATION RECORD
? ! SHEET 1 | OF | 2
{HE SPIFIT OF ENGINEERING
150mm /
PROJECT NAME PROPOSED CONSTRUCTION OF A COMMERCIAL BUILDING DIA OF BORE HOLE = V4
LOCATION Perumal Nagar, Raciai MACHINE No. CHAINAGE (m) BORE STARTDATE ||  03/06/2020
Road, Pallavaram
STRUCTURE 2B + G + 11 Upper Floors DRILLING METHOD Rotary N - BORE END DATE 04/06/2020
CO-ORDINATES
JOB CODE GT-2081 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 2
5 Drilling progress || _ _ {lcore Detalls SPT Details Sample Details Layer Data
%, per metre @ g
3 _ Time Solle =] o Blows/cm N
3 E|l g 528zl 3 E | g £
[a ® o =[S g 2 ol v % o No | Type |RL(m) 3 21 & Geotechnical Description
£ I v [mn [[S8BS gl=i2130y> = 2 =
2 Felegl e s | el 8 (@
- 11 | 58
" To sC
- 11 58 . .
2 Brownish Grey,Grey,Moist,Poorly Graded,
— 1 3 3 6 9 |{1.00 1 SS | 10 Fine to Medium Grains, Loose,Clayey
= Siity SAND (SC
- 12 05 1.45 i e)
o To sC - -
- 12 17
L 2.0
— 2 = 10 | 13| 17 30 f(j2.00 2 S8
- ~ Brownish Grey,Brown,Moist,Dense,
- 12 35 + + . ! ' f
C |8 L <l - | - 245 v n g Residual Soil to Completley Weathered
o o o v o+ Rock Grade V & VI Rock (Descent from
- b 12 | 40 ¢ + ol Hypersthene Granite)
- o
b 3 32 | 45 | 58 | 103 |[3.00 3 SS | -3.0 —
- 14 | 20 ) + o+ o+
- 345
o To sC| - - + o+
- 14 | 24 + o+ +
o + +
bt 4 28 15cm | >100{14.00 4 | SS | 40 S
3 14 | a0 penet for 4.30 o Grey,Brown,Greyish Brown, Very Dense,
5 D sc i 58blows S Completely Weathered Rock - Grade V
o e B Rock (Descent from Hypersthene Granite
: 14 | 47 + o+ Rock)
£ + 4+ +
=5 |~ 12cm penet for | >100({5.00 l 5| 8s|-50f .
L 27blows 512
- 10 | 40 o+ 4+
- To DB + o+
- 11| 05 + o+ o+
5 + + |L3]860
— 6 10cm penet for | >100]i8.00 6 | ws | -6.0 —
C 57blows 6.10
- 1| 17 + o+
L To DBl 5| O + 4+ o+
- 11 ] 39 + o+
- + + +
b 7 - - 7.00 7 cs | -7.0 R
r S 11 | s0 o+ o+ Grey,Brownish Grey at Times,Medium to
- g To og |l & 0 % Coarse Grains,Highly Fractured, Highly
o Pr-] . Weathered Rock Grade IV Rock
- g 121 15 v . 4 (Descent from Hypersthene Granite Rock)
- s |[© . 800 | 8| CS | -80
. + + +
C 12 | 20 + 0+
- To pB| 13| 0 o+ o+
: 12 | 45 v + o+
C + o+ +
o O - 9.00 9 CS | 90 — L4180
[ Grey (Medium to Dark),Pinkish to Brown
C 12 50 FEER e Shades,Medium to Coarse
r To DB || 48 | 20 O Grains, Fractured at Places, Moderately
E 13 | 15 ) + + + Weathered Rock Grade Ill Rock
- + + i
E 10 ) 1000 | 10| s |-100 (Descent from Hypersthene Granite Rock)
CS - Core Sample B3 - Disturbed Sample LOGAED I{. Givasanltaran PRN.IFGT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 03/06/2020 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED A, Vinoth WATER TABLE (m) 1.30 *(F) - Sample Failed
WS - Wash Sample DB - Diamond Bil DATE 06/06/2020 CASING DEPTH (m) 0.00
For BRIGADE ENTERPRISES LTD
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- BORE HOLE No. BH-04
SEOMARINE SITE INVESTIGATION RECORD
=5 [ - SHEET 2 [ OF K 2
THE SPIRIT OF ENGINEERING
150mm /
PROJECT NAME PROPOSED CONSTRUCTION OF A COMMERCIAL BUILDING DIA OF BORE HOLE "~ 7
LOCATION Perumal Nagar, Radial MACHINE No. - CHAINAGE (m) BORE STARTDATE || 03/06/2020
Road, Pallavaram
STRUCTURE 2B + G + 11 Upper Floors DRILLING METHOD Rotary N BORE END DATE 04/06/2020
CO-ORDINATES
JOB CODE GT-2081 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 2
_ Drilling progress . 5 5
o il = g Core Details SPT Details Sample Details Layer Data
w =
3 Ti 5@ B Blows/cm N
TE[ o — s § § el £ Zoll < 2 £
|2 . 8slls g S o |g8| 9[5S § No. [ Type |RL (m} é-’, 2 § Geotechnical Description
§ Faie B 14 &S v =3 I
- + + +
C + o+
o + + +
C 14 | 15
C To DB |[ 35| 0 ik
- + + +
b 11 15 00
- ! & &+
- + + +
L - - ||11.50 1 CS |-115) + +
- + + +
E
— 12 ot
E < 15 | 10 + + + Grey (Medium to Dark),Pinkish to Brown
- g To DB || 16 0 + + Shades,Medium to Coarse
o S| 18 00 + + + Grains, Fractured at Places, Moderately
E e ¥ + + Weathered Rock Grade Il Rock
N g + + + (Descent from Hypersthene Granite Rock)
= 13 - - - 13.00 12| CS |-13.0
- + 4+
- 16 08 + + +
o To DB || 65 | 17 + +
- 17 | 00 + o+ o+
a 14 14 gO 13| CS 14.0 o
- = = ' TR o+ o+
- 17 | o9 + o+
- To DB || 74 | 17 + + +
- 18 | 02 J + o+
N + + +
e 15 - ||15.00 14| CS [-150 Cel Ik0
= 16
- 17
L
= 18
— 19
[~ 20
CS - Core Sample DS - Disturbed Sample LOGGED K. Sivasankaran PRUJEL T SI1E UEIAILS REMARRS
SS - Split Spoon Sample SC - Soil Cutter DATE 04/06/2020 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED A, Vinoth WATER TABLE (m) 1.30
WS - Wash Sample DB - Diamond Bit DATE 06/06/2020 CASING DEPTH (m) 0.00

Borehole terminated at 15 m depth below E.G.L
FIG.2.4 Sub Soil Profile at BH-04 Logatipmic ANDE ENTERPRIS
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= BORE HOLE No. BH-05
SsShanrine SITE INVESTIGATION RECORD
EOMARIN SHEET 1 |oF| 2
THE SFHRIT OF ENGINEERING
150mm /
PROJECT NAME PROPOSED CONSTRUCTION OF A COMMERCIAL BUILDING DIA OF BORE HOLE - 7
LOCATION Parumal Nagar, Radial MACHINE No. CHAINAGE (m) BORE STARTDATE || 03/06/2020
Road, Pallavaram
STRUCTURE 2B + G + 11 Upper Floors DRILLING METHOD Rotary N BORE END DATE 04/06/2020
CO-ORDINATES
JOB CODE GT-2081 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 2
a Drilling progress | _ _ licore petalls SPT Details Sample Details Layer Data
per metre @ 8
w =0
2 Time SGofe®| o Blows/cm g
2 €l 528 &l & zgf £ ° =
a N o = [I2 2] 2 ol wl-= 8 | No | Type |RL(m) o S % Geotechnical Description
g 1° olEslzsl e 22| 2ls3] @ g 8
8 He | Min | 2@ |fo &) o 3 | S e pr}
o o — ©
E 11 | 40
- To sc| = | =
= 11 45 . . g .
- Pale Grey to Greyish White,Moist, Medium|
= 1 3 4 3 7 |[1.00 1 SS Stiff, Sandy Silty CLAY (Cl) Sandy silty
I clay of medium plasticity
- 12 05 1.45
= To SC -
- 12 10
L 2.0
— 2 4 10 | 13 23 [j2.00 2 S8
- =]
- I
- 8 12 30 5 45 Brownish Grey,Grey,Moist,Poorly Graded,
b ) To SC - - ' Fine to Medium Grains, Medium
e g 12 | 35 Dense,Clayey Silty SAND (SC)
C o 3
b 3 5 37 | 58 95 ||3.00 l 3 SS 0
- 14 | 25
- 3.45
o To sC - # + +
E 14 | 35 +
- + +
b 4 8 25 | 55 80 |4.00 4 SS | 40 "
C Grey,Brown,Greyish Brown,Very
- 14 | 55 o+
L i sc 4.45 " Dense,Completely Weathered Rock -
» 0 . Grade V Rock (Descent from
C 15 | 07 . Hypersthene Granite Rock)
e 5 [t 25 [ 11cm | >100]/5.00 l 5| ss |50, ",
o penet for 5.26
N 10 ]| 25 55blows +
- To SC + +
. 11 | 00 +
L + + 13| 6.0
— 6 15¢cm penet for | >100 (6,00 6 | SS | -60 -
5 55blows 515
= 1 18 + +
5 To pef| 5| 0 +
L 11 | 35 [
B +
e 7 - - 7.00 7 CS | -7.0 L B
o
S]] 11| 4 +
L N To DB 3 0 + +
L "go 12 | 05 + Grey,Brownish Grey at Places,Medium to
ol g v + + Coarse Grains,Highly Fractured,
=: 8 - - 8.00 8 Cs | -80 + Completely to Highly Weathered Rock
: 12 | 1 . O eranens Grarie Aock)
C To oBf 13| o + ypersthene Granite Rock)
B 12 | 40 + 4
- v +
- o - 900 | 9| cs | 90
o + +
- 12 | 50 N
C To pB| 4 | © + o+
F 13 | 20 +
- + 4+
C_ 10 | - | - |l1000]10] CS |-100 L4 [ 100
CS - Core Sample DS - Disturbed Sample LOGGED K. Sivasankaran PRUJEL | 3iTE DETAILO NCMARIGE
$S - Split Spoon Sample SC - Soil Cutter DATE 03/06/2020 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungslen Carbide Bit CHECKED A. Vinoth WATER TABLE (m) 1.00
WS - Wash Sample DB - Diamond Bil DATE 06/06/2020 CASING DEPTH (m) 0.00

10
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Authorised Signatory




11

i

— BORE HOLE No. BH-05
SESMARINE SITE INVESTIGATION RECORD
SHEET 2 I OF | 2
THE SPIRIT OF ENGINEERING
150mm \/
PROJECT NAME PROPOSED CONSTRUCTION OF A COMMERCIAL BUILDING DIA OF BORE HOLE m— 7
LOCATION herumal/NagaryRadial MACHINE No. s CHAINAGE {m} BORE STARTDATE || 03/06/2020
Road, Pallavaram
STRUCTURE 2B + G + 11 Upper Floors DRILLING METHOD Rotary N BORE END DATE 04/06/2020
CO-ORDINATES
JOB CODE GT-2081 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 2
— Drilling progress = . n
G e 58 Core Details SPT Details Sample Details Layer Data
z Ti Ealo= Blowsfcm _
SEl  ——3BI5Z] 2 = za| < ® g
a ® o= |[C 2| 2 ol w2 o No | Type [RL(m) ) 218 Geotechnical Description
ol u [mnflsglESl S22 ] IsS| & g 2
Igl r [ @, '2 & 4 s u;’ 8 7] -
- + + +
- 14 | 15 + o+
b To DB || 23 15 + + +
- o
= N | 15 15 + +
r S + + +
= 11l 3 - - - ||11.00 11 CS | -11.0
: = + +
E 1= [rotal Dritiin + o+ o+
C = Time 1hr 9 ol 25 0 + o+ Grey (Medium to Dark),Pinkish to Brown
& 50min o+ o+ Shades Medium to Coarse
L A B Grains,Fractured at Places, Moderately
b= 12 - - ||12.00 12| CS |-120 Weathered Rock Grade Ill Rock
B ot 4 (Descent from Hypersthene Granite Rock)
C o + +
- & [Total Drilling + o+ o+
- N Time2hr | DB || 63 | 17 + 4+
C (8| s52min + o+ 4+
b= 13| 5
- 3 + +
o v + + +
C = | = - |13s0 | 13| cs |-135 + + |L5]135
= 14
— 15
— 16
— 17
e 18
o
— 19
— 20
€8 - Core Sample US - Uisturbed Sample LUGGED K. Slvasankaran PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Culter DATE 05/06/2020 GROUND LEVEL (m) || 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED A. Vinoth WATER TABLE (m) 1.00
WS - Wash Sample DB - Diamond Bit DATE 09/06/2020 CASING DEPTH (m) || 0.00
Borehole terminated at 13.5 m depth below E.G.L
FIG.2.5 Sub Soil Profile at BH-05 Location —, ~ » ne =2 RISES] I TD

Authorised Signatory




%.C;‘ BORE HOLE No. BH-06
GEOMARINE SITE INVESTIGATION RECORD — ; |OF1 ]
THE SPFIT OF ENGINEERING
150mm /
PROJECT NAME PROPOSED CONSTRUCTION OF A COMMERCIAL BUILDING DIA OF BORE HOLE — 7
LOCATION Perumal Nagar, Radial MACHINE No. : CHAINAGE (m) . BORE STARTDATE || 05/06/2020
Road, Pallavaram
STRUCTURE 2B + G + 11 Upper Floors DRILLING METHOD Rotary N - BORE END DATE 06/06/2020
CO-ORDINATES
JOB CODE GT-2081 FLUSHING MEDIUM Bentonite E . TOTAL DRILL DAYS 2
o || Priting progress . llcere Details SPT Details Sample Details Layer Data
o per metre @ g
z Ti Solle® Blows/cm :
5 El o il % § =l = i Zol < 2 £
o N o = 1€ 2l @ o | wll-= & | No | Type |RL(m) g 2|8 Geotechnical Description
a2 [° SlEslEEl el e |3 s>] © § 5
§. Hr Min | > & ° & o 3 o = 7] a
C V
L 10 | 35 /
- To sc| - | - !
B 10 | 40
I Brownish Grey,Brown, Moist,Poorly
— 1 - - - - 1.00 1 | UDS / Graded, Fine to Medium Grains, Medium
E Dense,Clayey Silty SAND (SC)
- 10 8 s
- To sC
- 11| 02
L 2 13| 25| 25| 50 [[poo || 2 | sS 20
B 11 18 5 45 Brownish Grey,Brown,Moist,Dense,
" To sc |l - - + + + Residual Soil Grade VI Rock (Descent
C 11 23 + + from Hypersthene Granite)
C + + +|L2] 30
el 15¢m penet for | >100]13:00 l 3| 88 |80 =7
- 11 | 40 55blows 3,15 g o
= o To scf - | - + o+
- 8 11 | 45 + + + Greyish Brown,Brown,Very Dense,
o ﬁ + + Completely Weathered Rock - Grade V
e 4 (op 15cm penet for >100 :'?2 l & be S0 + + + Rock (Descent from Hypersthene Granite
" § 1 58 58blows - + o+ Rock)
= To sc| - + o+ 4+
C 12 | 15 y o+
F + + +|L3] 5.0
. 5 SPT Hammer | >100]| 5.00 | 5 | WS | -5.0 —
- Rebound & P Grey,Brownish Grey at Times,Medium to
C Total Drilling Coarse Grains,Highly Fractured, Hight
- Time1hr || DB || 11| © + o+ Highly , Highly
o 50mi £ o Weathered Rock Grade IV Rock
o UK v + + sl eo (Descent from Hypersthene Granite Rock)
—5 - = - 600 | 6 | CS | -6.0
- + o+ + Grey (Medium to Dark),Pinkish to Brown
- 15 10 + + Shades,Medium to Coarse
L To DB || 41| 12 + + + Grains, Fractured at Places, Moderately
- 16 | 25 + 4+ Weathered Rock Grade Il Rock
I + o+ + (Descent from Hypersthene Granite Rock)
b 7 - - 7.00 7 CcS | -7.0 L5 130
n +  +
- Total Drilling + + +
5 Time 2hrs || DB || 92 | 80 + +
= 20min i + + +
o + o+
| — = - 8.00 8 CS | -80 o+ o+
" Grey (Medium to Dark),Pink Shades,
r 13 | 50 ot Medium to Coarse Grains Slightly
: To DB (| 90 | S0 ot & Weathered Rock to Fresh Rock Grade |I
- g 15 58 + o+ to | Rock (Descent from Hypersthene
C e M + + + i
- 9 |l - . 900 | 8| cs | -00 Granite Rock)
= (g + +
- S| 18| 05 + + +
C i To DB || 61 | 61 + o+
C 17 | 35 + + +
C v + +
b= 10 - - - - 10.00 | 10| CS |-100 L6 | 10.0
CS - Core Sample DS - Disturbed Sample LOGGED K. Bivasankaran PRUJEC | SITE DETAILS RCMARIG
SS - Split Spoon Sample SC - Soil Cutter DATE 06/06/2020 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungslen Carbide Bit CHECKED A. Vinoth WATER TABLE (m} 1.20
WS - Wash Sample DB - Diamond Bit DATE 09/06/2020 CASING DEPTH (m) 0.00
Borehole terminated at 10 m depth below E.G.L .
FIG.2.6 Sub Soil Profile at BH-06 Locatiéf’ BRIGADE ENTERPRISES LTD

A"
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FiIG.2.7 Sub Soil Profile at BH-07 Location BRIGADE ENTERPRISES LTD _

- BORE HOLE No. BH-07
EOMARINE SITE INVESTIGATION RECORD
SHEET 1 | OF l 1
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A COMMERCIAL BUILDING DIA OF BORE HOLE — =
Perumal Nagar, Radial =
LOCATION Road, Pallavaram MACHINE No. = CHAINAGE {m) BORE START DATE 13/06/2020
STRUCTURE 2B + G + 11 Upper Floors DRILLING METHOD Rotary N BORE END DATE 14/06/2020
CO-ORDINATES
JOB CODE GT-2081 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 2
] Drilling progress . . A
8 e = g Core Details SPT Details Sample Details Layer Data
FI Time = o2 o Blowsfcm. L
g€l 5218 8[ & sl g i £
c |8 = 8ollsgf el ]|9lss g | No.| Tye [RL(m) 2 s g Geotechnical Description
§. T N (=7} '9 & I iy e 8 7 -
L 5///
C 12 | 02 /// /
’ To sc| - | -
- 12 03
o / / Brownish Grey,Brown,Moist,Poorly
e 1 9 9 10 19 ||1.00 1 S8 Graded, Fine to Medium Grains, Medium
= i | 78 7 Dense,Clayey Silty SAND (SC)
s To scf - | - 143
- 12 14
L 2.0
~ 2o 4cm penet for | >100|[2.00 l 2| 88
" 52blows
- g 12 | 15 204 + 4
- Py To SC - - + + +
- | 15 34 + o+ Grey,Brownish Grey at Places,Medium to
- ‘fg o+ o+ Coarse Grains,Highly Fractured,
=3 SPT Hammer |>100) 300 | 3 | 8S | -3.0 + 4 Completely to Highly Weathered Rock
- Rebounded Grade IV & V Rock (Descent from
- 13 | 55 o Hypersthene Granite Rock)
. To pB | 10| o + 4+
= 15 00 J + + +
n +  + :
4 < = 2 5 400 | 4 | cS5 | 40 L2 a0
- + + +
- Total Drilling + o+
- Time 2hrS || DB || 63 | 58 + + +
N 41min + o+ Grey (Medium to Dark),Pinkish to Brown
- M B Shades,Medium to Coarse
e 5 [fed = E = = 5.00 5 CS | -50 + 4 Grains,Fractured at Places, Moderately
C Weathered Rock Grade lll Rock
C 10 15 e ki (Descent from Hypersthene Granite Rock)
b To DB || 89 | 55 + +
L 10 | 40 | + o+ o+
- +  +
=6 - - 6.00 [} CS | 6.0 L2180
- =] + + +
- § 12 | 00 + o+
L b3 To DB || 92 | 79 + + +
- S| 13 15 + o+ Grey (Medium to Dark),Pink Shades,
- S v r o+ 4 Medium to Coarse Grains, Slightly
s 7 E = - 7.00 7 Cs | 70 Weathered Rock to Fresh Rock Grade I
= + o+
N n to | Rock (Descent from Hypersthene
C 18] 3 it 1 Granite Rock)
- To DB || 95 | 81 + +
- 14 | 50 A + + +
- +  +
el | - - 8.00 8 CS | -80 L4],5:0
— 9
— 10
S » nre Sampie NS « Nistirhad Sampla I NGGFN K | nganathan RROJECT SITE DETAILS REMARKS
8§ - Split Spoon Sample 8C - Soil Cutter DATE 13/06/2020 GROUND LEVEL (m}) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED A. Vinoth WATER TABLE (m) 1.10 *(F) - Sample Failed
WS - Wash Sample DB - Diamond Bit DATE 15/06/2020 CASING DEPTH (m) 0.00
Borehole terminated at 8 m depth below E.G.L
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"~ BORE HOLE No. BH-08
S aarine SITE INVESTIGATION RECORD
SHEET 1 | OFI 1
THE SHIRIT OF ENOINEERING
150mm | ./
PROJECT NAME PROPOSED CONSTRUCTION OF A COMMERCIAL BUILDING DIA OF BORE HOLE - V4
LOCATION Perumal Nagar, Radial MACHINE No. CHAINAGE {m) BORE START DATE || 11/06/2020
Road, Pallavaram
STRUCTURE 2B + G + 11 Upper Floors DRILLING METHOD Rotary N BORE END DATE 12/06/2020
CO-ORDINATES
10B CODE GT-2081 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 2
_ Drilling progress " . =
5 Ficrird = g Core Details SPT Details Sample Details Layer Data
w =
z Time Sallo =l o Blows/cm .
s El o 528zl 3 Zo| = 2 £
2 B i} u a ok % g oy = § él No | Type |RL (m) :,.% 2 § Geotechnical Description
§. r In = 5/.), '2 ﬁ‘% x 3 2 8 h —
- 10 | 20
- To sC| -
- 10 21 A f
v Brownish Grey,Brown,Moist,Poorly
=1 3 3|10 | 13 ||1.00 1 SS Graded, Fine to Medium Grains, Medium
B 10| 31 Dense,Clayey Silty SAND (SC)
E 1.45
» To sc|| -] -
- 10 34
L 2 8 | 15| 30| 45 [oo l 2| ss 29
E 10 45 > 45
- To SC - - + + + Greyish Brown,Brown,Very Dense,
L 10 49 + + Completely Weathered Rock - Grade v
o + + + Rock (Descent from Hypersthene Granite
= 3 - 18 | 24 | 32 56 ||3.00 3 SS | -30 [ Rock)
- § 1| o ik + o+ o+
o -] To DB || 10 0 ' + + [L2] 4.0
E 2] 1] 34 + o+ +
- -~
Y - 400 | 4| cs|waof T 7
= 4 ’ + + +
o 11 | 50 + o+ Grey (Medium to Dark),Pinkish to Brown
. To DB | 28 | 12 + + + Shades,Medium to Coarse
- 12 | 57 L + + Grains,Fractured at Places, Highly to
" + + + Moderately Weathered Rock Grade Ill &
o 5 - - - 500 | 5| CS | -50 + 4+ IV Rock (Descent from Hypersthene
3 Total Drilling + + 4 RIS
o Time1hr || DB || 38 0 + +
C 59min } + + +
N + +
b 6 | - - 6.00 6 CS | -6.0 L34 8.0
- + + +
- Total Drilling + o+
o Time 2hr || DB || 89 | &1 o+ o+
L 17min + +
: 7 (;0 7 CS 7.0 ot
= 7 B ) ' ) + o+
- 10 | 37 + o+ o+
" To DB || 86 | 71 + o+
- 2w L oAbt Grey (Medium to Dark), Pink Shades,
.8 . . 800 | 8| cs | -80 ok Medium to Coarse Grains, Slightly
= = + + ot Weathered Rock Grade Il Rock (Descent
r g 12 | 14 + + from Hypersthene Granite Rock)
L g To DB || 90 | 35 + + 4+
C 2] 13| 40 + 4+
r o 4 + + +
— 9 || T - - 9.00 9 CcS 90
- + +
- Total Drilling| + + +
- Time 2hr || DB || 90 | 30 + o+
C 23min + + +
" 4 + o+
C_ 10 | | -] - [ t000] 10| cs |-100 L4 | 10.0
CS - Core Sample DS - Dislurbed Samplé LOGGED I¢. Loganathan PROJECT SITF DFTAI S REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 12/06/2020 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bil CHECKED A. Vinoth WATER TABLE (m) 1.30
WS - Wash Sample DB - Diamond Bit DATE 15/06/2020 CASING DEPTH (m) 0.00
Borehole terminated at 10 m depth below E.G.L
F1G.2.8 Sub Soil Profile at BH-08 LocatibBRIGALCE ENTERPRISES LTD
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- BORE HOLE No. BH-09
GEOMARINE SITE INVESTIGATION RECORD
SHEET 1 | OF | 1
THE SPIRIT OF ENGINEERING
15Cmm
PROJECT NAME PROPOSED CONSTRUCTION OF A COMMERCIAL BUILDING DIA OF BORE HOLE e >
Perumal Nagar, Radial
LOCATION Road, Pallayaram MACHINE No. CHAINAGE {m) BORE START DATE 10/06/2020
STRUCTURE 2B + G + 11 Upper Floors DRILLING METHOD Rotary N - BORE END DATE 13/06/2020
CO-ORDINATES
JOB CODE GT-2081 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 4
o [Pingprogressil . licore Details SPT Details Sample Details Layer Data
b per metre @ g
2 Time [|5a|e®| . Blows/cm B
3 Ell o 5282l £ el g 2 £
g = N 255 % g o lg|elk § § No. | Type |RL (m) :",’ 3 § Geotechnical Description
§ Hr. infl>als & o iy ® g = p
. 13 | 53
- To SC - -
C 13 54 . f
o Brownish Grey,Brown, Moist,Poorly
- 6 7 9 16 |[1.00 1 SS Graded, Fine to Medium Grains, Medium
C . Dense,Clayey Silty SAND (SC)
C 1.45
- To sC
C & 14| 14
C S 2.0
— 23 14 | 12 | 13 25 |[2.00 l 2 SS : ~
I =]
i —
B S + +
=2 I I 245 _ .
: To SC - - + + + Brownish Grey,Brown,Moist,Medium
N 14 41 + + Dense,Residual Soil Grade VI Rock
5 + + + Descent from Hyperthene Granite
— 3 30 |7cm penet | >100{[3.00 3[ss|30f" ", ( L )
= for 3,22
r Total Drilling| 22blows + + +|L2]| 34
o Time 2hrs || DB [ 46 | 10 +  +
C 1min + 4+ +
C + o+
o 4 o - - 4.00 4 CS | 40
- + + +
- 09 25 + +
o To DB || 38 10 + + +
C &) 11| o + o+
N 8 + o+ + Grey (Medium to Dark),Pinkish to Brown
— 5[5 = - - - 500 | 5§ | CsS | -50 + o+ Shades,Medium to Coarse
B =] — B Grains,Fractured at Places, Moderately
N - Tat_al Drilling| Weathered Rock Grade lll Rock
o i 6 hrfl DB | 26 g el (Descent from Hypersthene Granite Rock)
- 30min + + +
F
+ o+
— 6= - - - - |feoo|6]cs|-60
r I + + +
- N
- S |Total Drilling + o+
r & | Time2hr || DB (| 36 | 22 + + +
- g 47min + o+
C + + +|L3]|70
7 (=] B - fl 700 [ 7| cs |70
- + +
- 10 | 30 + o+ 4+
L To DB || 89 | 70 + o+
E 11 | 50 J + o+ o+
5 v + +
e B - - - - 8.00 8 CS | -8.0
- _ + + +
C N 12 10 + o+ Grey (Medium to Dark),Pink Shades,
o =) ) ) |
L N To pe |l o2 | 79 + + + Medium to Coarse Grains, Slightly
- 8| 12| s5 + o+ Weathered Rock Grade Il Rock (Descent
- & v + o+ 4+ from Hypersthene Granite Rock)
b= 9| % - 9.00 9 CS | -9.0
- + o+
& 14 | 03 + o+ o+
- To DB | 81 | 75 + +
L 15 | 30 + o+ 4+
B A
- + +
10 - - " - 10.00 | 10| CS |-10.0 L4] 10
f§  Corn Sampin NS Nishirhad Sampla INGGEN § Tyennraj RROJECT $ITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Culler DATE 10/06/2020 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED A. Vinoth WATER TABLE (m) 1.20
WS - Wash Sample DB - Diamond Bit DATE 15/06/2020 CASING DEPTH {m) 0.00

Borehole terminated at 10 m depth below E.G.L

FIG.2.9 Sub Soil Profile at BH-09 Locati
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BORE HOLE No. BH-10
Lo iarINE SITE INVESTIGATION RECORD
SHEET 1 |OF| 1
THE SPIRIT OF ENGINEERING |
150mm \7
PROJECT NAME PROPOSED CONSTRUCTION OF A COMMERCIAL BUILDING DIA OF BORE HOLE = v
LOCATION Parumal Nagar, Radial MACHINE No. CHAINAGE (m) BORE START DATE ||  08/06/2020
Road, Pallavaram
STRUCTURE 2B + G + 11 Upper Floors DRILLING METHOD Rotary N - BORE END DATE 09/06/2020
CO-ORDINATES
JOB CODE GT-2081 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 2
o ||Pitina prearesel . [lcore Details SPT Details Sample Details Layer Data
i per metre o 8
3~ Time Solle® Blows/cm o
5 —ol5 | ® Z o0 c e =
2| SF |G 5|l o = 3 g 3 o | & : .
El o[22 o 0 -5 B No | Type |RL {m) > 2 I Geotechnical Description
‘%_ O He | Min S o g aft @ 2 @ I i > a 3 =
g FelRgl = e ]| 8 |®
[ 7
- 14 | 00 / :
k To sc| - /
- 14 | 03 ; ) :
- Brownish Grey,Brown,Moist,Poorly
b= 1 '] 6 6 12 ||1.00 1 Ss Graded, Fine to Medium Grains, Medium
- il 4% Dense,Clayey Silty SAND (SC)
B 1.45
- To sC -
= 14 17
. 2 5 18 | 20 38 ||2.00 2 SS 20
E 14 27 5 45 Brownish Grey,Brown,Moist,Medium
N To SC = = + 4+ Dense,Residual Soil Grade VI Rock
C 14 | 30 +  + (Descent from Hyperthene Granite)
C + + L2 ] 3
e 3 10| 27 | 39 66 (|3.00 l 3 SS | -3.0 2 0
- =} + +
o 1]
- + +
E 8 14 45 345
e pr] To SC - - + +
L g 14 | 49 + +
N =] + + Greyish Brown,Brown,Very Dense
e 4 18 >100|}4.00 4| SS | 40 U ! :
[ 15em o + o+ Completely Weathered Rock - Grade V
- penet for 4.30 .
- 15 02 + + Rock (Descent from Hypersthene Granite
L 58blows
- To TCB|| - + o+ Rock)
C 15 | 05 + o+
[ + +
-5 5cm penet for | >10015.00 l 5| ws | -50 g 5
C 58blows 5,05
- 15 27 + + L3| 54
L pe il 15| o yro— ey T TS ey T T TS T
o - To = T Coarse Grains,Highly Fractured, Highly
o v Weathered Rock Grade IV Rock
L + + | L4] 60
Y = P 3 6.00 6 csS | -6.0 (Descantiom Hunasibhens Cranta Rockl
& + o+ Grey (Medium to Dark),Pinkish to Brown
- 16 03 + o+ Shades,Medium to Coarse
L To DB || 70 | 54 + + Grains, Fractured at Places, Moderately
C 17 | 30 + + Weathered Rock Grade Ill Rock
B v h
- + o+ (Descent from Hypersthene Granite Rock)
s 7 [t - - 7.00 7 Ccs | -70 L5170
- + o+
C 08 | 50 o+
- To DB || 90 | 67 + o+
K 09 | 50 L + +
B + o+
b= 8 - - 8.00 8 cCS | -80 + o+
r 8 Grey (Medium to Dark),Pink Shades,
- S 10 | 02 LI Medium to Coarse Grains, Slightly
- S To DB || 85 [ 63 . Weathered Rock to Fresh Rock Grade ||
- g 11 | 40 ¥ ot to | Rock (Descent from Hypersthene
- + + i
.ol u = N - 9.00 9 cs 90 Granite Rock)
E + o+
B Total Drilling o
L Time1hr | DB || 95 | 36 + o+
C 30min + +
E + +
e 10 | - 10.00 | 10| CS [ -10.0 L6100
CS - Core Sample DS - Disturbed Sample LUGLED K. Slvasankaian PROJECT SITE PETAILS RFMARKS
SS - Split Spoon Sample SC - Soil Culter DATE 09/06/2020 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED A. Vinoth WATER TABLE (m) 1.20 *(F) - Sample Failed |
WS - Wash Sample DB - Diamond Bit DATE 12/06/2020 CASING DEPTH (m) 0.00
Borehole terminated at 10 m depth below E.G.L
FIG.2.10 Sub Soil Profile at BH-10 Location [ (<|GADE ENTERPRISES LTD
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0 co BORE HOLE No. BH-11
go SITE INVESTIGATION RECORD
CEOMARINE SHEET [ oF |
THE SPIRIT OF ENGINEERING
150mm \/
PROJECT NAME PROPOSED CONSTRUCTION OF A COMMERCIAL BUILDING DIA OF BORE HOLE - J
LOCATION et Nagay;Radial MACHINE No. . CHAINAGE (m) BORE STARTDATE || 09/06/2020
Road, Pallavaram
STRUCTURE 2B + G + 11 Upper Floors DRILLING METHOD Rotary N BORE END DATE 10/06/2020
CO-ORDINATES
JOB CODE GT-2081 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 2
o [[Ping progress licore Details| SPT Details Sample Details Layer Data
o per metre o2
z i Saole= Blows/ )
% 3 . Time % § g >l = ows/cm z < 2 .
= |3 hee I s 25 ?—; % a o | 8|9k § 2 | Nesyfl Type JRL (m ) s Iy Geotechnical Description
g. r In =@ E nq:) 14 S ﬁ 8 n ]
- 15 | 20
o To SC - -
E 15 | 24
— 1 3] 4| 8| 12 |00 1] SS
E 15 | 38 145 Y Brownish Grey,Brown,Moist, Poorly
b= To SC - - ' Graded, Fine to Medium Grains, Medium
B 15 | 40 Dense,Clayey Siity SAND (SC)
- 2 8 [ 11| 18| 29 [2.00 2| ss
- o
- Y]
S R 245 ¥
. b To sC
- | 15 | 59
S =4 3.0
3 13| 18 | 60 78 ([3.00 3 SS =
= 16 | 15 + .
- To scll - . 345 v A Greyish Brown,Brown,Very Dense,
o =l B + Completely Weathered Rock - Grade V
= e Rock (Descent from Hypersthene Granite
X SPTHammer |>100| 4.00 4 WS | 40 + Rock)
= Rebound
- 16 40 + + L2 | 4.4
5 To DB || 86 | 63 +
- 17 | 40 + o+
- M +
= 5 | = E = - 5.00 5 CS -5.0 oo
- 08 | 55 +
- To DB || 76 | 64 o+
5 10 | 40 | * i
N 4 + o+ Grey (Medium to Dark),Pink Shades,
= 6 - - - 6.00 6 CS | -6.0 . Medium to Coarse Grains, Slightly
L Q i il gz n o Weathered Rock to Fresh Rock Grade Il
o g to | Rock (Descent from Hypersthene
C © To DB |fij 854 70 + Granite Rock)
E 2| 12| 55 + 4+
. 8 #V +
&5 - = 700 | 7| CcS|-70
= 7 + +
. 14 | o0 +
H To DB || 80 | 68 + +
E 16 | 30 N
C + + L3| 80
Yy | — - - 8.00 8 CS -8.0
= 9
= 10
00 - Oure Cample DO Disturbed Campls LOGGLD 6. Tyoonraj MPROJCGT GITC DCTAILE NCMARKG
8S - Split Spoon Sample SC - Soil Cutter DATE 09/06/2020 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED A. Vinoth WATER TABLE {m) 1.30
WS - Wash Sample DB - Diamond Bit DATE 12/06/2020 CASING DEPTH (m) 0.00

Borehole terminated at 8 m depth below DE ENTERPR!SES 7D
FIG.2.11 Sub Soil Profile at BH-11 Locaﬁfﬁ 'BRIGA o
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- = BORE HOLE No. BH-13
o aniie SITE INVESTIGATION RECORD
- - SHEET 1 | OF | 1
THE SPHHEIT OF ENGINEERING
150mm |/
PROJECT NAME PROPOSED CONSTRUCTION OF A COMMERCIAL BUILDING DIA OF BORE HOLE — o
LOCATION Perumal Nagar, Radial MACHINE No. - CHAINAGE (m} BORE START DATE ||  12/06/2020
Road, Pallavaram
STRUCTURE 2B + G + 11 Upper Floors DRILLING METHOD Rotary N B BORE END DATE 12/06/2020
CO-ORDINATES
10B CODE GT-2081 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS q
o || Prtingprogressl - o [lcore Details SPT Details Sample Details Layer Data
) per metre ) 8
w =
3 Time Solle® Blows/cm .
a v o= || el 2 ol w =S I No. | Type [RL (m) £ 2| & Geotechnical Description
s 18w |wn|oclZ8l S22 355 © g e
) Felegle o e |g|o
a
B 10 | 22
- To sC - -
- 10 | 25 7 .
- Grey,Greyish Brown,Moist,Poorly
— 1 5 7 8 15 |{1.00 1 SS Graded,Fine to Medium Grains, Medium
- Dense,Clayey Silty SAND (SC)
- 10 50 145
o To SC -
- 10 56
C 2 11| 26| 31| 57 [l200 || 2| s8 &l
E g Brown,Greyish Brown,Moist,Poorly
g g 11 08 5 45 Graded,Fine to Coarse Sand Fraction With
o S To sC - ) + + Gravels,Very Dense, Residual SOIL -
C Sl 11| 13 Grade VI Weathering (Descent from
C § + + 12| 3.0 Hypersthene Granite)
e ) SPTHammer |>100]{f 300 | 3 | WS | -30
- Rebound
u 1| 28 + o+
- To DB || 23 | 12 Grey,Bluish Grey,Brownish Grey at
5 12 35 L + + Fractures,Highly Fractured,Medium to
r Coarse Grains Texture,Highly to
= 4 ) . ) 400 4] CS | 400, Moderately Weathered Rock - Grade IV
C 13 | 25 to Ill Weathering (Descent from
. To pBf 9 | O + 4+ Hypersthene Granite)
- 14 | 10 L
L + + L3| 50
e _— - - - .00 -50
ol : S s Note: The borehole is terminated at 5.0m
- depth due to Mechanical Breakdown of the
" Drilling Rig and Covid Lockdown Issue
— 6
-7
-1
— 9
- 10
-C_S - Core Sample DS - Dislurbed Sample LOGGED S. Tysonraj PROJECT SITC DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Culler DATE 12/06/2020 GROUND LEVEL (m) 0.00
UDS- Undislurbed Sample TCB - Tungsten Carbide Bit CHECKED A. Vinoth WATER TABLE (m) 1.20
WS - Wash Sample DB - Diamond Bit DATE 15/06/2020 CASING DEPTH (m) 0.00

Borehole terminated at 5 m depth below E.G.L
FIG.2.12 Sub Soil Profile at BH-13 Locatior3BRIGADE ENTEBPRISES LTD
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LABORATORY TEST RESULTS
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afomariNg LABORATORY TEST REPORT
h--N-TJ:A-ZAASMBS 0 GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY
Erone No et NO.11 2™ MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM, CHENNAI
Name & Address of the Customer [ M/s Brigade Enterprises Limited, Chennai Customer Reference :  Email Confirmation
Sample Description H Soil Sample Period of Testing . 06/08/2020 to 08/06/2020
Source of Sample t Customer Supplied- Borehole No BH-01 Sample ldentification Number . SSIGMC/062020/209/8H01
Sample Condition 7 Satisfactory Test Report No. . GT-2081/BH-01
Test Method : As per Bureau of Indian Standards Report Date : 24/06/2020
Sample Recaipt Date : _ UG/06I2020 Test Report Puges ;. One Page
Table-2. Laboratory Classlfication of Soil Samplas fram BH-01
Fine Grained (¥} . Coarse Gralned (TG}
= - . : == i 5 r§% SrAIN SIZH ANALYSI5 P
SdMNOAERARER R NERE § EL = i
HERE §é_':m g5.|E8a) 3 D - %6 . 2 g AS PER S 2720 (P-IV) - 1985, % &g 2z 1S-Notatlon
al>l1s[|5s2 L2zl 25 | €5 (258 & g Lo s 18R 5 RA-2016 11558 2
o | eSS (|ESR|S88| £ ~2 [58% 8 & e 2 O3 E E E Y g
Al l2eS2|sR2(3R4 % TE 8 = ] 55 g |eoand = 3zls2 a
B HEIRIEH G R R I BB R
|l - 8 o222 ¢ 2B Taw 2 R T A R = 3 g [zuLfE = 2z 3
eln|8|szg|Sesaug] 22 | 2 |ZsEh g 3 HHEAHEAAHBEERE RN i H
3 2o+ 192~ ga=| & 5= |Ea~ w =] woal & H 3 5 & E 2 ) & @ 3
S0 » Ty o Tu E wu Fj <ol @ 8 2 = = £ &
< < < R 2 a = b8
20| >100 ws . - €G>50% 38 || 29 2 | oo | 00 V Dense <50% sP
au | ~1o0f ss - - CG>50% . - - 2 § 12 | 39 | 31 [[160] 00 . - V Dense <50% SM
40 >100]ws CG>50% . . o 1|75 9 fsojfoof - - - V Dense <50% SP-SM
** END OF REPORT**
I' i, Authorised Slgnatory

111 Thym tant resully fmishad cairesponds 10 thit sample received
(2] The jasted samplewil nof b= retained fol mare than 45 days from lhe dale of issue of lest report excepl in the case as required by lhe applicable regulations

3] Ay cocraation in thes repors invalidates tia reporls A VINOTH

(Technical Manager)

For BRIGADE ENTERPRISES LTD

v
Authorised Signatory

a7



e Marve LABORATORY TEST REPORT
el GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY

Fhone[Noi/024:24461485/014:24480305 NO.11 2™ MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM, CHENNAI
Name & Address of the Customar 5 M/s Brigade Enterprises Limited, Chennai Customer Reference ¢ Email Confirmation
Sample Description z Soil Sample Period of Testing 1 11/06/20201015/06/2020
Source of Sample y Customer Supplied- Borehole No. BH-02 Sample Identification Number ;  SS/GMC/062020/209/BH02
Sample Condition 3 Salisfaclory Test Report No. : GT-2081/BH-02
Test Method : As per Bureau of Indian Slandards Report Date . 24/06/2020
Sample Receipt Date r 11082020 Test Report Pages : _Ope Page
Table-2.2 Laboratory Classification of Soil Samples from BH-02
Fine Gralned (FG) Coarse Gralned |CG)
=2 e

= 1 : ' =4 s 5 r¥3 GRAIN SIZE ANALYSIS B

Els|2lsF =5 |5 z i_ |25 4 # 4 sl AS PER IS 2720 (P-V) - 1985, § 12 » 1S-Notation
HEH A RS RN g2 |cdele 5 3 | 3 258 s (23] 2

8172 |8|Es5|c=5 555 27 | 55 (|5:5F =% £ | <z | & |6Rg el slelelaglzgl 2

dlz 283|202 288) 55 [ &= 2R3 LR 8 e | 8 lcad = EIE|Efsslegl &

M HEEH B B EER R R B 2 Es | 51222zl = ~IE1E|E|S3|Ee] &

a [ 2 - 102 .22, 2 ] F-4 Skl = g 9 3 2 2 a g a5 s 2 )

sl s |o|3a5|ceg|oesl 52| 81 (250 o5 5 |se |z (sez|s e[|Vl E5(=°|°Ecled] = E
N se”Sa" vz §= lze-j &F = agul Bl Elg|E|5]3S 2 [Fof & 5 4

2g |72 |*g e v E 6|6 |2 508

10 17 | ss| 200 e 210 160 1 158 625 |l cG>50% [ Above 2 23 | 30 [f300] 70 M Dense <50% sc
20| >100] ss . - - . . CG>50% . 22 | 15 || 29 | 20 140 00 V Dense <50% sM
30 (| >100 | ws - - - - - - - GG>50% - - - 1 fweff70f 7 [60foof - - . - V Dense <50% SP-SM

** END OF REPORT*
£ ons Authorlised Signatory
(1) The test resulls furnished corresponds to the sample received
{2) The tested sample will not be retained for more than 45 days from Lhe date of issus of test repori except in the case as required by lhe applicable regulations
{3) Any comrection in this reports invalidates the reporls A VINOTH
{Technical Manager)

For BRIGADE ENTERPRISES LD

]

Authorised Signatory

48




GE MarivE LABORATORY TEST REPORT e
Ph-_N':ATZMBMBS T a0 GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY @:@1
one No.: 04> g NO.11 2™ MAIN ROAD, KANNAPA NAGAR EXTN, ke
KOTTIVAKKAM, CHENNAI Y s ais !
Name & Address of the Customer 3 Mis Brigade Enterprises Limited, Chennai Customer Reference +  Email Confirmation
Sample Description : Soil Sample Period of Testing + 11/06/2020t015/06/2020
Source of Sample ] Customer Supplied- Borehole No BH-03 Sample Identification Number {  SS/GMC/062020/209/BHO3
Sample Condition H Satisfactory Test Report No. :  GT-2081/BH-03
Test Method i As per Bureau of Indian Slandards Report Date 1 24/06/2020
Sample Roceipt Date 2 1170672020 Test Report Pages :  One Page
Table-2.3 Labaratory Classification of Soll Samples from BH-03
FIne Gralned [FG} N Coarse Gralned {CG)
- . : . oy g = r%% GRAIN SIZE ANALYSIS Z e
Ell s | 2|87 =5 s e Fl i Sed 0 -
HEHE B £%., x i |c:.B % g ER-g AS PER IS 2720 (P4V) - 1986, I - 1S-Notation
21> slEZS “sless| 2o ER ST3 <zl ki 9 g € [ RA-2015 _ & = Q @
3 dl3igglccR|isSeS| £5 o [5gw o R £ € c s |okg Tl E £ “,"l‘l"e S
LR B L A & TE |8 =8 | §5 T load E o % - a
2l 1% sua|angfons| 83 | 83 aRNFWENG] 2 g1 | § |22 slgl8 |5 ~IENENE[SS)EE] =
gl 2@ o242yl Zw | @3 8l Tey 2 EN R N B B B P A 7 H B N
HHHEHEBHH DS KRR G HHHEHBEHE S1ENEs|is] 5 | £ | 3
3 Sa 2e = ST JE= o a Dy = 3 3 T 0 o E ol -4 5} L
=2 2 2 nd 1" 34 < I 3 )&
10 14 |ss] 210 443 203 240 10 140 444 || cG>50% || Above 20 | 25 [[340 80 - - M Dense <50% sc
20 20 |ss| 219 372 238 134 8] 173 200 | CG>50% || Above . i 8 | 21| 25 flasof 7o M Dense <50% sC
3.0 >100]f ws . - . CG>50% - - - o | 14|70 t0fe0fo00 V Dense <50% SP-SM
w0 || >100] ws - - - - CG>50% . . 2 || 17|68 | 8 |50 00} - - - - || vDense <50% SP-SM

** END OF REPORT**

Torms arid Con ditiong Authorlsed Slgnatory
= test tpyiita furmstied caesponds Lo the sample receqad
e tentod sarmede Wil hot be retained for more than 45 days from Ihe date of issue of test reporl except in the case as required by the applicable regulalions

|3 Any correcdian iny this reparts iovalidates the reports

A VINOTH
{Technlcal Manager)

or BRIGADE ENTERPRISES LTD

Authorised Signatory

49



T LABORATORY TEST REPORT -
h—-N“-O-44-24481485 TR GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY [:Tﬁ‘%i\au
RhienelNox03% thias NO.11 2™ MAIN ROAD, KANNAPA NAGAR EXTN, a1 i
KOTTIVAKKAM, CHENNAI b %
Name & Address of the Customer 1 Mis Brigade Enterprises Limited, Chennai Customer Reference : Email Confirmalion
Sample Description 3 Soil Sample Period of Testing : 06/06/20201008/06/2020
Source of Sample : Customer Supplied- Borehole No. BH-04 Sample Identification Number :  SS/IGMC/062020/209/BH04
Sample Condition 2 Satisfactory Test Report No. :  GT-2081/BH-04
Test Method 3 As per Bureau of Indian Standards Report Date 1 24/08/2020
Sample Receipt Date 1 DEgnR020 Test Report Pages :  One Page
Table-2.4 Laboratory Classification of Soil Samples from BH-04
Fine Gralned {FG) o Coarse Gralned (CG)
" v v . v 3 g5 GRAIN SIZE ANALYSIS N
Elolzlgs -5 lg5 g 3 i EL§ i E
= §gm FeulE3a| E - E - % i N a2 5 s AS PER IS 2720 (P-IV) - 1985, s lE3 2 IS-Notatlon
a2l > slscol_anllEaa|l 25 £5 253 =1 n e 5 Fili RA-2016 = - ~ g 2|52 2
Sl |a|288)58%58%| 25 | 38 (38% g g | 2 |o&¢g E|E|E [Yeld %l &
o |7 |5 |358|558 |25 20 | £% (snapsRs 2 | B3| 3 |2¢e%|sls|e ENENE (Sl <
o x 5 3 = Lo cslslgls|s ° ] T
El5 1 BlcEcles|Bag| B2 | 55 (3250 ¢ 5 [z: |2 |sEz|5 sl SIEIE|SF| 4 55 3 z
sflo | ~FIl3u& Wa[|2uall 8= 2b (1285 gal & 2 2 jlax=g| 2 2 3 v | = - 2 W - B 5
»n e POWZ T £ 52 [[s¢F w -] Gul| & = £ = 8 E M, K] 6 0
S g ] o o £ [ 3 <ol & 2 @ [ ] o \tl u
=2 < < » 2 ] a op= 5]
10 9 || ss| 190 338 179 159 09 160 625 [ CG>50% || Above 6 6 || 23 || 28 || 320 s0 Loose <50% sc
20 30 (| ss - - - - - . - CG>50% . - 12| 11 f| 27 | 26 [[240 00 - M Dense <50% SM
30| 103 || s8 CG>50% 15 || 11 || a7 § 24 130 00 V Dense <50% sM
40| >100f s GG>50% 20 9 || 28| 24 f210] 00 - | vDense <50% SM
50 >100f ss - . ’ CG>50% : . . 17§12 || 27 || 29 210 00 || - - - - - || vDense <50% sM
60 [ >100 | ws E - . . CG>50% 4 Jt2f 72| 10 20 00 . . ~ || voDense <50% sP
** END OF REPORT**

Torma and Copditions Authorised Signatory

(1) The test results furnished comresponds to the sample received
{2) The tested sample will not be retained for more than 45 days from the date of 1ssue of lest report excepl in Lhe case as required by lhe applicable regulations

(3} Any correclion in Lhis reports invalidates lhe reparls A VINOTH
(Technlcal Manager)

For BRIGADE ENTERPRISES LTL

i
Authorised Signatory



GelamaRINE LABORATORY TEST REPORT
Ph“-l\rTJZMBMES 44224480305 GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY
one fHo.: DA g NO.11 2™ MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM, CHENNAI
Name & Address of the Customer 3 M/s Brigade Enterprises Limited, Chennai Customer Reference Email Confirmation
Sample Description 3 Soil Sample Period of Testing 06/06/20201008/06/2020
Source of Sample . Customer Supplied- Borshole No. BH-05 Sample Identification Number SSIGMC/062020/209/BHO05
Sample Condition :  Salisfactory Test Report No. GT-2081/BH-05
Test Method : As per Bureau of Indian Standards Report Date 24/06/2020
Sample Racaipt Date :  DGE2020 Test Report Pages One Page
Table-2.6 Laboratory Classification of Soil Samples fram BH-05
Flne Grained [F{) - Coarse Gralned |GG}
= : : : =2 = 5 =2 GRAIN SIZE AHAL (515 O
elslelen [.5. a8 NERE g £is T
HEA §gm M MK i-0c E . T N 2 NS AS PER S 2720 {P-V) - 1985, iq z 1S-Notatlon
af > slsccllcacllEsa|l B85 EF IS538 = 2 ge S 2N RA-2015 =01_-1= -] a
glZ21alzc]leRq =88 £ ERE L .- 2| 8 |[okg £ | d % g
AlzlSjsRIIZERLISR < 4 T= 8 =8 ):| 53 8 loand = E £ 58 a
slzls|85a|552 358 3 | 53 |8h2EE5e 3 |23 |2 |se|28|E]%)¢ s121%513 A
2 - lon® | oV E1E|E 2l = i = E 2
Ble |ele2elocs|eeg) 5 | 57 |256F 250 8 |52 |2 |8fs|=z|e|5|%|z 2 P I O£ 3 2
glla|Flgusfgue Loy 8= 2b |zh= © a 2 2 lagol 3 2| 3 ¢ = H BN 3 4 4
A = é“—" 2 - 2 ogqul Sl (B @™o ) 3 B @
22 |72 |2 2 [F o g e )8 |= 3
10f 7 [|ss} 250 390 180 210 07 140 556 MSEF || Above || @ . - - - 770 [ 230 FG>50% || FG>50% | FG>50%
20 23 |ss| 149 266 170 96 12 180 375 || CG>50% || Above . 15 || 10 | 26 || 28 |[220§ 40 M Dense <50% sC
30 95 || s8 - - - - - - . CG>50% 15 | 15 || 25 || 23 220 00 V Dense <50% SM
a0 6o |[ ss - - . - . . CG>50% - o | 2 [ 774 19} 2000 V Dense <50% sP
50 || >100] ws . - - CG>50% - . 0 2 || 82 | 15 || 10| 00 V Dense <50% sP
60 || >100 | ws . . . . CG>50% . E 0 4 § 8o | 14| 20} o0 V Dense <50% sP

** END OF REPORT**

Tagme and Conditions
(1) The lest resilts fumisned corresponds lo the sample recesed
[2] Thie lesled samiple will not be retained for maie han 45 Ziys flom the dale of issue of test reporl except In the case as required by the applicable regulations

131 Any cosesaton in fhis regons invalidates this ragiorts

~or sRIGADE ENTERPRISES LTD

51

Authorised Slignatory

A VINOTH
{Technical Manager)

Authorised Signatory




oo maming LABORATORY TEST REPORT —
Y TS 05 GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY S‘L‘( } A\
Phone Na;; 044 ol NO.11 2™ MAIN ROAD, KANNAPA NAGAR EXTN, | 2
KOTTIVAKKAM, CHENNAI I

Name & Address of the Customer A Mis Brigade Enterprises Limited, Chennai Customer Reference :  Email Confirmation

Sample Description : Soil Sample Period of Testing = 06/06/20201008/06/2020

Source of Sample : Customer Supplied- Borehole No BH-06 Sample ldentification N . SSIGMC/062020/209/BHOS

Sample Condition ! Satisfactory Test Report No. :  GT-2081/BH-06

Test Method i As per Bureau of Indian Standards Report Date 1 24/06/2020

Sample Receipt Date : ORDE2020 Test Report Pages : One Page

Tahle-2.6 Laboratory Classification of Soil Samples from BH-06
Flne Grained (FG) N Coarse Grained {CG)
= o
| - " v = = o r55 GRAIN SIZE ANALYSIS = |l
E o ez 5 =5 = B3 < T 8 Eaq E 3 -
- EN §; w|EZwlEdal x P E - % . a 2538 AS PER IS 2720 (P4V) - 1985, s 1§z 2 iS-Nolation
al>|s|5s3 sllecsl 25 | E5 (253 =35 8 Lo s 188 & RA-2015 - - I =[5 2 2
Sl ld=g]cg8 s8R E =8 |ISs§[C 5§ H x 2 s lokg tleslElealad % 5
Slels|558|35:(35) 22 | B% |aNslHels 3 |53 |8 [ced| [z ]z ENE|E(8%[xg] o
21:e o Elon®| B 21 190%ETaY @ 24 s e IR S =zl=zlc1zl5 Qe ¢
els | ElzeglcEalnag 32 | 55 (S55PF 25 & | g: | & |sic|z|as|s|SNE[E S| |ESEg 3 2 H
3 Tlewejouefgue) 3 £ES Zuwefly Gy © = S lsedlz 5SS 1E|E| B s 5L 2 5 8
] “ [} o £ = 8 ) I spep®o . 2 =
=2 < < sz |~ 2 a = e ]

10 DB 136 488 219 269 13 150 200 | CG>50% || Above 7 21 | 21 [[330( o0 V Dense <50% sC
20ff so | ssf 110 253 160 93 15 190 100 || CG>50% || Above - - 14 | & |[ 20 | 22 §320( 40 | - - . Dense <50% sc
3o || >100|| s - . . - . - CG>50% . . 24 || 10 || 26 || 20 f200] 00 V Dense <50% sM
10| >100] s . . . - . . CG>50% . 26 || 11 | 28 || 21 140 00 . . - || vDense <50% s
50 >100]f ws - - . - CG>50% . 14 || a7 §35 (| 3 fl1ofoof - . . - || voOense <50% sP

** END OF REPORT**
oS o] Authorlsed Signatory

(1) The lest results furnished corresponds to the sample received
{2) The lesled sample will nol be relained for more than 45 days from the dale of issue of tesl report except In the case as required by the applicable regulations

{3) Any correction in this reports invalidates the reports. A VINOTH
(Technical Manager)

For BRIGADE ENTERPRISES L

Authorised Signatory
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LABORATORY TEST REPORT
GEOMARINE CONSULTANTS PUT LTD- GEOTECHNIGAL LABORATORY

—
Phone No.; 044-24481485, 04424480305 NO.11 2™ MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM, CHENNAI

Name & Address of the Customer : Mis Brigade Enterprises Limited, Chennai Customer Reference :  Email Confirmalion

Sample Description = Soil Sample Period of Testing . 15/06/2020t019/06/2020

Source of Sample a Customer Supplied- Borehole No. BH-07 Sample Identification Number +  SS/GMC/062020/226/BHO7

Sample Condition : Salisfaclory Test Report No. : GT-2081/BH-07

Test Method ! As per Bureau of Indian Standards Report Date : 24/06/2020

Samalg Receipt Date 1 14/06/2020 Test Report Pains : One Pais

Table-2.7 Laboratory Classification of Soil Samples from BH-07
Fing Grained {FG) ° Coarse firained (GG}
ol T : : = i3 P r¥3g TRAIN SiZE ANMYSIS
El e lelss |25 |55 5 £g F) g Ead 7 _I
HERE g - Y Y I P E - %4 . g 5 4 AS PER IS 2720 (P-IV) - 1985, E 5 z 1S-Notallon
a3l > |515a% sless) g2z | €5 258 = 3 e 5 S e RA-2015 PR I I 0] ] H
Sl o |Aa|ER]|=8F (=87 £ =2 [58% =5 H e 2 |oRg EHNE|E (U)o = §
HHHHHBHEHE BB ELRR B B HE ElEE 23z ¢
slelafseslog224( 20 =] gﬂu‘ 2 H 2< 2 5| € 3 I Bl ol 2 ] H ‘?":" £ : 7 )
Ela IS5 iScdlbedl 32 || ok i zEl 8 ] ZloweslslallelSIEISUE]°]°fz0|2® ] H €
gl v |Fladsliguajlua| 8 2d |lZz5@ 3 o S 2 lafbo] 2 @ 3 o = = S OE W < e &
] sgejgee é"-' & 5= zye u = - wg% ] 8 3 £ F & %’ ujuj' © Io) o
£g |72 |"¢ 52 IF 3 g A 5 13
10 19 ssf 17 390 200 190 14 170 933 [ ©G>50% || Above 1 | 12 || 28 | 21 f200] 50 . E - || ™Dense <50% sC
20| >100] 88 - . - . . CG>50% - 15 || 16 | 21 | & [420f 00 f - - - - || vDense <50% SM
30 >100|| WS - - . . CG>50% - 19| 18453 8 [[20fo00f - - V Dense <50% sP
** END OF REPORT**

4 Authorlsed Slgnatory

Tazmts and Condtlons

{1} The: tesl residls lurnimned carrespons to {he sample recetved

124 The tested samgie will not e relained for mora than 45 days from the date of issue of test report except in the case as required by the applicable regulations

(3} Ay gormeciion m s rpss nvalidates e reports A VINOTH
(Technical Manager)

For BRIGADE ENTERPRISES LTD

"

Authorised Signatory
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LABORATORY TEST REPORT

cEomamiNE
"’"N"T;;"u“lus TS 3330505 GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY
Bhone NGB0 i NO.11 2¥ MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM, CHENNAI

Name & Address of the Customer : M/s Brigade Enterprises Limited, Chennai Customer Reference +  Email Confirmation

Sample Description ] Soil Sample Period of Testing . 15/06/20201019/06/2020

Source of Sample : Customer Supplied- Borehole No. BH-08 Sample Identification Number :  SS/GMCI062020/226/BH08

Sample Condition . Salisfaclory Test Report No. : GT-2081/BH-08

Tost Method 3 As per Bureau of Indian Slandards Report Date 1 24/06/2020

Sample Raceipt Dale : 14/06/2020 Test Report Pages :  One Pagn

Table-2.8 Laharatary Classification of Soil Samples from BH-08
FIne Gralned (FG) . Coarse Gralned (CG)
= ] : . z 4 b4 5 532 GRAIN SIZE ANALYSIS = &
Elslelas [.5 |s g ks 3 i £Z5 M H
N § olginlE i wl Q = |E E - B ¥ = N g zs8 AS PER IS 2720 (P4V) - 1085, N e 2z 1S-Notation
2> lsl8ss|csglcsa) 29 | 55 |28 =gl 8 S s 1585 RA-2015 D U (O Y -5 ]
2 = LB IR B RN s SRV _&9 g | a - E E E Y a0 = ]
A HBHBHEH B GH EE R R EHEHEEE E|ENE|SE=e| ¢
afle JRe2gfa2sl24) 20 4 2w f < | 2 |se 220l glslslzlZlzlznlss] 2 3
ElB 5| 3e8]5eE ong) 5 | 5L (2250 =5 3 |E° | & |Eis |t i) " [E0lie] £ H
gaegae|sae| s 5= [za"p &£F g o2u| ENE|E|c|® |38 £ [RY] = ° ¢
g |72 |*u 5z |F g £ °lel= il

10]| 13 || ss| 208 430 190 240 [E] 150 316 || CG>50% | Above 6 || 8 || 26 || 24 |[280 80 M Dense <50% sc
20 45 | ss . - - - - CG>50% - - 19 | 12 || 27 | 21 ||210] 00 | - . - . Dense <50% SM
ao|| 5 | ss . . . . . CG>50% - 4 6 || 3a || 32 240 00 . V Dense <50% SM

** END OF REPORT**

Terms and Condifiony Authorised Signatory
11 Tha test ressdts femeshed corresponds lo lhe sample received

(2) The lesled sample will not be retained for more lhan 45 days from the date of issue of test report except in the case as required by the applicable regulations.
(3) Any carrection in lhis reports invalidates the reports A VINOTH
{Technical Manager)

~or BRIGADE ENTERPRISES LT

Authorised Signatory



goMARINE LABORATORY TEST REPORT
r:-—N"E:ZMSMBS 04424480305 GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY
e et NO.11 2™ MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM, CHENNAI
Name & Address of the Customer § Mis Brigade Enterprises Limited, Chennai Customer Reference . Email Confirmation
Sample Description H Soil Sample Period of Testing 1 15/06/2020t019/06/2020
Source of Sample C Customer Supplied- Borehole No. BH-09 Sample Identification Number . SSIGMC/062020/226/BH09
Sample Condition ¥ Salisfaclory Test Report No. :  GT-2081/BH-09
Test Method 3 As per Bureau of Indian Slandards Report Date : 24/06/2020
Sample Receipt Date H 14/06/2020 Test Report Pages { One Page
Tablz-2.9 Laboratary Classification of Soil Samples from BH-09
Fine Gralned [FG} . Coarse Graitied (CG)
I : ] : = = 5 =5 TRAIN SIZE ANALTEIS p
Efl g lelgs |5 g% 5 £z g g EZR / =
HERE i i E3al z_ § = e ;z ; d 3 : E 58 AS PER |st;_zzt10(1|=s-|V) -1985, é z 1S-Notation
21> (81258 =a%]528) 27 | =8 ERS- Sl 2 2@ 5§ |[okg zl=1zlud e
H 2 5 ay|Eay £3q PE S84+ /Y £ E-] N2 E E E ry 9‘ 73
sle12ls82|582)358| 25 | 2% lyncfess| 2 |83 |8 |22%|le|g]¢E B ]
sls (5 cac|2az|eaz| 85 | 53 182k & | 25| 2 |58 ElE S lzlglelz]d] (et 5 3
fle leleeglaga|22s| 3n | 23 (356 25 5 |:se |2 |8exiz (Sl )z5]|" Col I 3 3 T
slo |F|2hs|lgwe|Qual 2F ab IIZ8af EE o 2 @ Jeerfl Thefafe)=s)s 5 [d T z 5
L e g9 |3av | = 52 [Za= &7 2 vedles|dal3ic]|? |3 £ & o "’
g5 Pl 4 8 fa E 3 “als|sfe)" © 5
< < < g |- 2 o 3
10f 16 lss| 185 430 220 210 13 150 625 | CG>50% || Above o 21 || 3 ||270 100 M Dense <50% 1ol
20 25 || ss| 190 330 150 180 08 170 421 || cG>50% | Above . 28 | 10]f 20l 13 J240] 50 || - - M Dense <50% sc
30 >100]| 88 - - . . CG>50% 14 || 4 | 23 || 37 [[220( 00 - - - || vDense <50% SM

** END OF REPORT**
Authorised Signatory

e teut re2uts futhisbin comresponds to the safripl recotved
(2} Thie tasted sample will nok e retained for mors than 4% gyt flom the dale of issue of test report except in the case as required by the applicable regulalions

[3) Asy grirrestinn in this feports invalidates the ragain

A VINOTH
{Technical Manager)

For BRIGADE ENTERPRISES LTD

-

Authorised Signatory
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agomanine
GEOMARINE
Phone No.: 044-244814 85, 044-24480305

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

LABORATORY TEST REPORT

GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY
NO.11 2™ MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM, CHENNAI
M/s Brigade Enterprises Limited, Chennai

Soil Sample

t Cuslomer Supplied- Borehole No. BH-10

Satisfaclory

Customer Reference
Period of Testing

Sampie Identification Number
Test Report No.

Email Confirmation

11/06/2020t015/06/2020

S§S/GMC/062020/209/BH10

GT-2081/BH-10

Test Method As per Bureau of Indian Slandards Report Date 24/06/2020
Sample Recelpt Date 11/08/2020 Test Report Fages One Page
Table-2.10 Laboratory Classification of Soil Samplos from BH-10
Fine Gralned (FG) - Coarse Gralned (CG)
= . : v Py n r¥s GRAIN SIZE ANALYSIS = 12
Ell o 25 s |z N e g ] ELS g |5
= = = 3 <5 g < 5 2= X
= 0 -3 S - O i.ci-B % g . 2 z 58 AS PER ls:z_zz)(‘l?w 1985, 2 |z 3 2 18-Nolation
2> |esl5a5caallesel 25 E5 2535 = g 2w 5 SR & =1 =[52(5% 2
o £ @ |2SR|ERS (=88] €2 - Ss9 L0 g9 H £ | |oasg E E E ajo = G
HEHHBHEHBHERRBAOH B ERE R LB AE E|E| EfS3|s8| &
i . a a® a5 lflea™| @ 8. n = = ] < I3 [l g = B - . = = 3 = 4
Eln [&lseclsegloes] 2 | 57 |55 25 5 |52 |5 [sfc{slelc SIS ||| S|E5|:8 3 1 H
s |[ o [ =R aleEal|l 8= @ ZEG x5 8 & Lol o »w 3 o = Yy ELfo 2 ] H
@ ayajowelqwe €L [Zw? w © s Lol 3 5] 3 Hl s B [[& " ) o K]
2 ; So da o s g o H agw g 3 3 & a o 2 fw o © 5]
=2 2 2 52 [ 2 & S| = S |8
10]| 12 | ss| 138 286 163 123 12 189 580 || CG>50% || Above 6 27 || 35 f240( 60 M Dense <50% sC
20 38 |ss| 165 302 180 122 11 196 290 || CG>50% || Above 18 | 12 || 24 || 22 180 80 Dense <50% sc
30| e || ss CG>50% 26 | 15 | 22 || 16 | 210 00 V Dense <50% SM
40| >100] s8 CG>50% 17| 6 | 24| 20 240 00 V Dense <50% LY
50| >100 | ws CG>50% sa | 28| 12 2 | oo} oo V Dense GP <50%

Terms and Conditions
(1) The lest resulls furnished corresponds to lhe sample received
(2) The tested sample will not be retained for more than 45 days from the date of issue of lest report except in the case as required by the applicable regulalions
(3) Any carrection in this reports invalidates the reports
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“* END OF REPORT"*

Authorlsed Signatory

A VINOTH

{Technical Manager)

For BRIGADE ENTERPRISES LT,
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aéﬁqﬂe LABORATORY TEST REPORT

ronelioy Q424161485 043;2048C3C3 NO.11 2 MAIN ROAD, KANNAPA NAGAR EXTN,

GEOMARINE GONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY

KOTTIVAKKAM, CHENNAI 7
Name & Address of the Customer : Mis Brigade Enterprises Limited, Chennai Customer Reference Email Confirmalion
Sample Description : Soil Sample Period of Testing 11/06/20201015/06/2020
Source of Sample . Cuslomer Supplied- Borehole No. BH-11 Sample Identification Number SS/GMC/062020/209/BH11
Sample Condition : Satislactory Test Report No. GT-2081/BH-11
Test Method - As per Bureau of Indian Slandards Report Date 24/06/2020
Sample Receipt Date : 11/06/2020 Test Report Pages One Pags
Table-2.11 Laboratory Classification of Soil Samples from BH-11
Fine Gralned (F&} . Coarse Gralned (CG)
7 =2
= X [ . =t i P rF5 GRAIN SIZE ANALYSIS w2
El s 2185 (=55 . 3 I%% H 4 se¥ AS PER IS 2720 (P-IV) - 1985, s [E.l = 1S-Notation
5 5 Elsew Raw|[Saw = v Earw PR =i . (a§ o E &
518 zepfsenl e o | Eg [SE5 el 3 2» e |es% RA-2016 _ 1€ ols g @
slzlalesg|eci|sgR| 23 g I12g] . ¢ | s |okg elelglgdle sl s
Elz 2 cR3I=S3(ZR3] 25 7 [283H B g £Z 3 [|ca? = E sS05 a8 3
HAHHHBHBHBHER R AR BRI N BB HE R E ENELENSFIZE]
AR HEHEHEHER R R H R P HE B E eyl 3 3 E
s|o |@|diis|3E@2Eal s= ab (Z2&S [l : a2 Y &3 @a 5 e = | 2 Eg| = H
& guzjguajwaj 2 22 (Zu2 gzl o 2 agolzS5I2)e)s|= il P ] 2 ]
o) ; Sa se o 3 zo o 3 oqy [ ] ki = o o < o J 3 o CJ
=2 2 2 R4 4 4 6flol= S 13
10 12 || ss|| 230 372 210 162 09 180 400 || cG>50% [ Above 0 21 || 37 [[350 70 M Dense <50% sc
20 29 |f ss| 122 %9 220 148 17 172 273 || CG>50% || Above . . 20| & || 19| 17 [[220] 70 M Dense <50% sc
30 78 | ss . . - CG>50% - . . 20 || 8 || 17 || 27 j280] 00 V Dense <50% SM
40| >100]| ws - - CG>50% . . s7 || 21| 19§ 3 fooj oo V Dense GP <50%

“ END OF REPORT"*
[arms and Conedillors

(1) The test reeults limishizg corfesEanas to the sample recmyed
(2} The tstad ssmple will nat be retisned for more than 45 s rom the dale of issue of lest repart except in the case as required by lhe apphcable regulations

1M1 Any caerachon in i reports nvaidates the reports
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cEDMamIvE LABORATORY TEST REPORT =
———h--';TuTzususs 044-20480305 GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY f!'@\
FhoneiNoa:i0td: ¢ NG.11 2 MAIN ROAD, KANNAPA NAGAR EXTN, Vagh (.J'
KOTTIVAKKAM, CHENNAI s
Name & Address of the Customer - M/s Brigade Enterprises Limited, Chennai Customer Referénce ¢ Email Confirmation
Sample Description : Soil Sample Period of Testing : 15/06/20201019/06/2020
Source of Sample s Customer Supplied- Borehole No BH-13 Sample Identification Number :  SS/GMC/062020/209/BH13
Sample Condition : Saltisfaclory Test Report No. ¢ GT-2081/BH-13
Test Method : As per Bureau of Indian Standards Report Date : 24/06/2020
Sample Receipt Date £ 14/06/2020 Test Report Pages ;  One Page
Table-2.13 Laboratory Classification of Soil Samples from BH-13
Flne Gralned {FG) &l Coarse Gralned (CG)
= v . . = g r¥3s GRAIN SIZE ANALYSIS = e
Eloflelzs = e o) Ed§ 2 |5 I,
4 A 2Tz E " 5.%«. X . = E i o . ?;,i Zz3 AS PERIS 2720 (P-IV) - 1965, s gz z 1S-Nolafion
21 > slEcshi=-cslless ° g £5 S=35 =z by ¢ gy c [t RA-2015 — o -~ £ 25¢ @
gle 2283 |s85|=88| 25 | 32 |385E 89 5 g | g |ovg ElE|El9c3® &
o125 555 583 g'sg EE 5% NS EERS o gq §jgaz) =g E|JE|E|523sE o
-4 o ] e Lo 7| 3 Bl sl=1z = | = P =
Bl [&leEc|osg|begl 32 | 27 (3550 2l 5 |G: | % |gbs|slzslec|SlE)E(S|S|<|Esl:d| 3 g H
dafl v |[FlaGsl2Ea(|eEs| 5= al ([Zxh [ S S 8 |$a® ] @ 5 o a > Eols @ k] 8 &
@ agzjowefqu) 2 £ (2w w & = abl & s s | s(S=& g 5L ] & &S
A B B 3% |2 “ 7 2B E|EE|E|T|° I R °
< < 2 R 2 2 o= s |
10| 15 [ ss| 161 390 150 240 10 160 500 | CG>50% || Above 4 25 || 25 [[950 70 M Dense <50% sC
zo| 57 | ss 110 | cG>50% i | 9 f 15 a0 [[350f 0o V Dense <50% M
30| >100] ss . - - - - - - CG>50% - - 1 || a9 faz | 7 || 10]o0] - . - - - | VDense <50% sP

** END OF REPORT™*
Authorised Signatory

Lacnisand Condifons

(1) The test resuits furnished comesponds to the sample received

(2) The tesled sample will not be retained for more lhan 45 days from the date of issue of test report except in Ihe case as required by lhe applicable regulalions

(3) Any correclion in this reports invalidales the reports A VINOTH
{Technlcal Manager)

For BiICADE ENTERPRISES LTL

Authorised Signatory
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Table-2.13 Results of Chemical Analysis
Water Soil (2:1)
3; Hc?lzl:o. Dse;?;; f pH Chlorides|| Sulphates %‘:’:‘gg pH Chlorides || Sulphates

(m) (mg/l) {mgll) (m) (mgll) {(mg/l)
1 BH-01 1.2 7.41 1403 386 3.0 7.28 239 185
2 BH-03 1.1 7.39 1325 393 2.0 7.25 255 203
3 BH-05 1.0 7.39 1354 329 2.0 7.25 251 189
4 BH-07 1.1 7.42 1347 348 1.0 7.24 195 153
5 BH-09 1.2 7.40 1786 327 1.0 7.24 205 128
6 BH-11 1.3 7.39 1289 388 2.0 7.25 211 135
4 BH-13 1.2 7.42 1305 355 1.0 7.23 265 148

For BRIGADE ENTERPRISES LTD

A

Authorised Signatory
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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 underiain 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

ii) 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.
61 For BRIGADE ENTERPRISES LTD
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3.4 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)

In the present investigation site, the formation in the top 2.0m to 3.0m is recent deposit
predominantly consisting of clayey sand formation (or silty sand with clay binder) which rest on

the Archean formation of hypersthene granite (Charnockite rock)

3.5 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.A1)
& 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:
REFERENCE BORE HOLE-BH: 1 RefR.L. of G.L. (m): 0.00
- Shear
. Layer Thk. (m) > % 2 " Parameters
S £ 8 < £
= g " 2 a 2 =
P - _ @  Type of Strata Colour ® o o gl & %
> « o € 2 2 [ = = @
5 : % . - s | & 5| ¢
=3 ° = [ = O 3 o~
el af £ 2 g 5] 2
' Brownish Medium
1 0.00 || 2.00 || 2.00 | Clayey Silty Sand Grey 26 Dense - 19 - 34.8
Completely Very
2 | 2.00| 450 | 2.50 Weathered Rock Brown >100 Dense - 21 - 42.5
Moderately 5 3
3 | 450 6.00| 1.50 Weathered Rock Grey CRR 27 % To 83 %, RQD 0 % 34 %
4 |6.00 800200 Slightly Grey CRR 82 % To 95 %, RQD 70 % 76 %
' ' ' Weathered Rock '

For BRIGADE ENTERPRISES LTD
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REFERENCE BORE HOLE-BH: 2 Ref R.L. of G.L. (m): 0.00
2 Shear
5 FSyei TEk: () 5 2 Ef © Parameters
= 4 F @ 2 a 2 5 = ]
g & = g Type of Strata Colour ?5 o ..,Z, § = o §
s a 2 f_, 2 k- o K] = =
P | £ e o sl =
. Brownish Medium
1 0.00 | 2.00 |f 2.00 || Clayey Silty Sand Grey 17 Dense - 18 - 321
Completely Very
2 2.00 | 3.00 || 1.00 Weathered Rock Brown >100 Dense - 21 - 425
3 | 300 | 400 | 1.00 | Fony Weathered | o, CRR 8 %, RQD 0 %
Moderately o o
4 4.00 || 5.00 || 1.00 Weathered Rock Grey CRR 70 %, RQD 43 %
Slightly s . 8
5 500 || 8.00 | 3.00 Weathered Rock Grey CRR 52 % To 92 %, RQD 52 % 92 %
REFERENCE BORE HOLE-BH: 3 Ref R.L. of G.L. (m): 0.00
£ Shear
S Bayerfhk. () 5 2 §' “ Parameters
= _i [ /] 8 - 8 3 g
b = - 2| Type of Strata Colour oo o @ - g o
5 e g ] 2 g = = a
| -1 5 © Z @ o = 3 —
e o) £ < © o | =
. Brownish Medium
1 | 000 | 3.00 | 3.00 | Clayey Sitty Sand | =5 22 | Danse - 185 - || 336
Completely Very
2 3.00 | 4.00 | 1.00 Weathered Rock Grey >100 Dense - 21 - 425
3 |400| 500 | 100 | MehlyWeathered | gpey CRR 23 %, RQD 10 %
Moderately
4 5.00 | 6.00 | 1.00 Weathered Rock Grey CRR 3 %, RQD 0 %
Moderately
5 6.00 | 9.00 | 3.00 Weathered Rock Grey CRR 35 % To 65 %, RQD 11 % 49 %
Slightly
6 9.00 | 10.00 |[ 1.00 Weathered Rock Grey CRR 100 %, RQD 44 %
REFERENCE BORE HOLE-BH: 4 Ref R.L. of G.L. (m): 0.00
2 Shear
5 Fayerihka(m) > 2 E o Parameters
=z ; » 8- a & E -
S s El &1  Type of Strata Colour oo ° 0 = o
z £ o 2 g = = a
= g | Z L 3 =l 8| =
= o E & 3 =
1 [ 000 200 | 2.00 | clayey sitty sand Brg";’:\'fh 9 | Loose - l1as| - | 208
Completely : Medium
2 2.00 | 3.00 | 1.00 Weathered Rock Grey 30 Dense - 19 - 36
Highly Weathered Very
3 3.00 | 6.00 | 3.00 Rock Grey >100 Dense - 21 - 425
s 600 800 | 200 | My Weathered | g, CRR 5% To 13 %, RQD 0 %
Moderately
5 8.00 || 15.00 || 7.00 Weathered Rock Grey CRR 16 % To 74 %, RQD 0 % 20 %
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REFERENCE BORE HOLE-BH: 5 Ref R.L. of G.L. (m): 0.00
Shear
g Layer Thk. (m) 5 ¢ g o P
) a 2 8 E
5 n-:' &! g Type of Strata Colour a E R o Z 2 &
z X w o § 8 b = = o
a g g1 2 > Q = 3 e
= o] < o S| =
1 | 000 | 200 | 2.00 | sandy sity Clay | Pale Grey | 7 i Medum | 16 | 47 | -
Clayey Silty Brownish Medium ) )
2.00 | 3.00 | 1.00 N e | 23 | Dense 185 33.9
Completely Very
300 | 600 | 3.00 | yoomPeley | Gy | >190 | pense : 21 | - | 425
6.00 | 10.00 | 4.00 Weat;';%ggyRock Grey CRR 3 % To 13 %, RQD 0 %
10.00 | 13.50 | 3.50 | e“:fﬁ;;aée%ck Grey CRR 23 % To 63 %, RQD 0% 17 %
REFERENCE BORE HOLE-BH: 6 Ref R.L. of G.L. (m): 0.00
Shear
g Layer Thk. (m) §, ¢ E nE Parameters
i 2 = 8 =
N - 4 § Type of Strata Colour a E R @ Z & 2
o | % o0 o 2 A 2 = = o
i | c. - = > b4 o ] 5 —
e af £ < o S| =
Clayey Silty Brownish } i :
1 | 000 | 200 | 2.00 ik o = I = :
200 | 3.00 | 1.00 | Residual Soil Brg‘ﬁ’;‘fh 50 | Dense y 205 | - [ 41
Completely Greyish Very
3.00 5.00 || 2.00 | \eathered Rock Brown >100 | pense ) 21 | 42.5
500 | 6.00 | 1.00 | e at';;%gg’Rock Grey CRR 11 %, RQD 0 %
6.00 | 7.00 | 1.00 Wel\g'?hdeerreac:el%ck Grey CRR 41 %, RQD 12 %
7.00 | 10.00 | 3.00 Weaﬁ\'gggyRock Grey CRR 61 % to 92 %, RQD 61 % to 90 %
REFERENCE BORE HOLE-BH: 7 Ref R.L. of G.L. (m): 0.00
Shear
g Layer Thk. (m) §, ¢ E nE Parameters
2 3 T e 2| 2% g E e :
o} = é E Type of Strata Colour a a % g g fi o &
© 3 5 o x Q c — g (=]
| =3 ° = > o = 5 =
= o F . o S| =
Clayey Silty Brownish Medium
1 | 000 | 200 | 200 [k il 19 | N : 18 | - | 327
Completely Very
200 | 400 | 200 | oomPleey ol Gy | 2190 | pense - 21 | - | 425
4.00 | 6.00 | 2.00 We“gff;;a;e&ck Grey CRR 63 % to 89 %, RQD 55 % to 58 %
6.00 | 800 | 200 |y eaf’r:ghégVRock Grey CRR 92 % to 95 %, RQD 79 % to 81 %
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REFERENCE BORE HOLE-BH: 8 Ref R.L. of G.L. (m): 0.00
e 2 Shear
S Layer Thk. (m) & @ ) . Parameters
z : ) 5 g 8 E
5 - - @l Type of Strata Colour @ o 2 z a >
> o (14 c a > 17 = x 2
3 al . S ' = g 1 3 5
e & & £l & | ° = ®
: Brownish Medium
1 0.00 | 2.00 [ 2.00 || Clayey Sitty Sand Grey 13 Dense - 16.5 - 30.9
Completely Greyish Very )
2 | 200) 400 | 200 | \yeathered Rock Brown i Dense ) e 4l 45
3 | 400 600 [ 200 H'gh'yF‘é‘(’)‘Zﬁthered Grey CRR 10 % to 38 %, RQD 0 % to 12 %
4 | 6.00 | 10.00 | 4.00 Slightly Grey CRR 86 % to 90 %, RQD 30 % to 71 %
’ ' ) Weathered Rock '
REFERENCE BORE HOLE-BH: 9 Ref R.L. of G.L. (m): 0.00
E - Shear
. Layer Thk. (m) o Z o & Parameters
z : ® 5 8 8 £
s = - @l Type of Strata Colour 8 o i z c o
> 14 (14 c @ > @ = > @
F1 & 3 3 1 21 813 35| =
o al £ s s o S 2
. Brownish Medium
1 0.00 || 2.00 | 2.00 | Clayey Silty Sand Grey 16 Dense - 18 - 31.8
. . Brownish Medium
2 2.00 || 3.40 || 1.40 Residual Soil Grey 25 Dense - 18.5 - 34.5
Moderately o
3 3.40 | 7.00 | 3.60 Weathered Rock Grey CRR 28 % to 46 %, RQD 0 % to 22 %
Slightly N
4 7.00 || 10.00 | 3.00 Weathered Rock Grey CRR 81 % to 90 %, RQD 70 % to 79 %
REFERENCE BORE HOLE-BH: 10 Ref R.L. of G.L. (m): 0.00
= 2 Shear
i Layer Thk. (m) % f § " Parameters
N B - 9 ) a g S I :
ko ; - & Type of Strata Colour @ o 2 = o b
> o o c 8 > @ =3 x &
R 6 o S ' s 8 =l 3 s
el = £ L &1 ° el B
: Brownish Medium
1 0.00 | 2.00 | 2.00 | Clayey Silty Sand Grey 12 Dense - 16 - 30.6
o [ 200 300 [ 100 Residual Soil Brg";’:\'fh 38 | Dense - l1es] - | 382
Completely Greyish Very :
3 |300] 540 | 240 | \yeathered Rock Brown >100 | pense ) 21 ) =
4 | 540 6.00 | 0.60 H'gh'y%"c’) ecithered Grey CRR 15 %, RQD 0 %
Moderately . ‘
5 6.00 || 7.00 | 1.00 \Weathered Rock Grey CRR 70 %, RQD 54 %
Slightly g -
6 7.00 || 10.00 || 3.00 Weathered Rock Grey CRR 85 % to 90 %, RQD 38 % ta &7 %

For BRIGADE ENTERPRISES LTD
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REFERENCE BORE HOLE-BH: 11 Ref R.L. of G.L. (m): 0.00
- > Shear
. Layer Thk. (m) % ‘@ o ” Parameters
o = = c e
=z . 0 K= a ] =
P — - @ Type of Strata Colour 0 A o Z iy 5
> 14 o c a 2 o - X @
© x - >~ >N [m]
- gl g 2 g s 3 1 3l =
el @ F - o . o
. Brownish Medium
1 000 | 3.00 || 3.00 | Clayey Silty Sand Grey 21 Dense - 18.5 - 33.3
Completely Greyish Very i i
2 3.00 | 4.40 § 1.40 Weathered Rock Brown =160 Dense 21 425
3 | 440 | 8.00 | 3.60 S"gh"yRV(\)’ffthered Grey CRR 76 % to 86 %, RQD 63 % to 70 %
REFERENCE BORE HOLE-BH: 13 Ref R.L. of G.L. (m): 0.00
= Shear
. Layer Thk. (m) % E‘ > N Parameters
5 c 5 = £
= . ® k=4 [ 3 =
. — — ® Type of Strata Colour ] & k7 e 3 o
> o o c a 2 8 = x =
® }= = c = = o
- g 3 2 g 3 S Tl é| =
el @ F < 2 = =
" Medium
1 0.00 | 2.00 | 2.00 | Clayey Silty Sand Grey 15 Dense - 17.5 - 31.5
> | 2000 300]100] Rescuaisor | BN | 57 VED ~ l20s] - | 4205
: : : Grey Dense ' )
Highly to
3 3.00 | 5.00 {| 2.00 Moderately Grey CRR 9 % t0 23 %, RQD 0% to 12 %
Weathered Rock
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CHAPTER-4
LIQUEFACTION EVALUATION

4.0 Phenomena:
Liquefaction 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. Liquefaction 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.

4.1 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-II earthquake coefficient.

4.2  Qualitative Approach:

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

4.2.2 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,

or BRIGADE ENTERPRISES LT,
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Formation Characteristics:

In the project site, the formation from the existing ground level up to a depth of 2.0m or 3.0m
is clayey sand followed by very dense residual soil or completely weathered rock grade-1V or
V weathering up to a depth of 5.0m below the existing ground level. However, the formation
beyond 5.0m is fractured rock to very strong intact rock up to the borehole investigation
depth.

4.2.3 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.

4.3  Quantitative Approach:

4.31 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.
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 (Nieo for silty sands in M=7.5 earthquakes. Further a
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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-I: 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 IS: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

Mﬂglli[ll(le. M CSRM/CSRM=7_5

53 1.50
6 1.32
3

63 .13
73 .00
82 080

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))eo
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.
“Hence, the sub soil in the project site is not susceptibility to liquefaction”.
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5.1

5.2

5.3

5.4
5.4.1

CHAPTER-5
FOUNDATION SYSTEM, EXCAVATION &
DEWATERING METHODOLOGY

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.
« 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 two basement floors and twelve upper floors, and is meant for
commercial use. For this kind of structure, the column loads could vary between 7000 kN to
8000 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 Soil Stratification
The generalised sub soil profile of the project area is discussed below:

0.0m to 2.0/ 3.0m - Overburden soil of Clayey sand /Sand with Clay Binder &
Sandy Clay formations

2.0mto 5.0m - Weathered rock formation of Grade — VI & V (Completely
Weathered Rock to Residual Soil)

>5.5m - Layer of Moderately weathered rock formation followed by

Very Strong, Intact, Slightly Weathered to Fresh Rock
Formation (Grade — IIl to | Rock Formation)

Foundation System

Preamble:

It is proposed to construct 2 basement floors, the clear height of basement floor are not
available during the time of preparation of this report. Further the project site is about 2.0m
lower than the adjacent road level and taking into account of the existing level difference with
respect to the adjacent road level the projected assumed depth of foundation excavation

could be about 4.5m below the existing ground level.

or BRIGADE ENTERPRISES LTD
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5.4.2

5.5

Foundation System:

For the kind of proposed construction, the foundation depth (bottom of footing or raft) can be
maximum 5.0m below the existing ground level, however it is ideal to restrict the depth of
foundation to 4.5m. Beyond 5.0m or 6.0m either controlled blasting or diamond wire saw
cutting is required for carrying out the excavation.

For a depth of 4.5m and beyond the recornmended allowable safe bearing pressure for
Isolated Footing or R.C.C Raft can be 1500 kPa.

Typical computation is presented in the Annexure.

Load transfer through bearing stratum and fou ndation settlement:

The bearing stratum at 4.5m/5.0m is predominantly completely weathered rock and it is
modelled as coarse grain soil (very dense granular soil). In the present case, though ground
water table is encountered at existing ground level during the period of investigation the sub
soil can get saturated but submerged condition doesn't exists as the formation up to the
foundation depth is very dense completely weathered rock. However, for the estimation of
bearing capacity as a conservative approach submerged condition is considered and the
bearing strata is modelled as very dense, coarse grain formation.

Since the formation beyond the foundation depth being rock formation only immediate elastic
settlement will takes place.

Excavation:

Subsurface formation & Excavatability:

In the project site, the sub soil stratification within the excavation zone is clayey silty sand in
the top 2.0m followed by residual soil & completely weathered rock up to a depth of 5.0m
below the existing ground level. In the project site, the formation beyond 5.0m is moderately
to slightly weathered rock up to the present investigation depth of maximum 15.0m.

Hence based on the above, the basement excavation can be carried out without any

shorina/shuttering or nailing protection method.

Based on the formation excavatability, the excavation can be carried out using mechanical
excavator like JCB or poclain up to 5.0m depth however at isolated location rock breaker may
require beyond 4.0m depth.

However if excavation is planned beyond 5.0m or 6.0m depth either controlled blasting or
diamond wire saw cutting may require for carrying out excavation.

Note on Chemical Spitting for excavation: In the present project site, chemical spitting is not
feasible based on the following:

& Ground water seepages prevents the chemical to expand and break the formation

% High dissolved salt content prevents the efficiency of this technique

Excavation Design:

Based on the sub soil formation characteristics up to the investigation depth, for

basement and foundation excavation, vertical cut can be adopted even from the

existing ground level. Further considering the monsoon rains during the period of foundation

construction, it is recommended to cover the surface of the slope with HDPE sheet suitably

For BRIGADE ENT PRISES LTD
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5.7

anchored at top and toe with either sand bags or 100mm thick P.C.C. of M10 grade for a
minimum 1.0m width at toe and ground level.

In order to prevent the surface water entering the excavation zone during the showers it is
ideal to construct a shallow ditch 1.0m away from the periphery of the excavation line (at
existing ground level around the excavation plan area) and train the water away from the
excavation zone. This will prevent the surface water entering the excavation zone and prevent
the erosion of the excavation face.

Excavation ground water lowering:

Though the water level during the period of investigation exists at 1.0m below the existing
ground level, however based on the sub soil characteristics the ground water lowering can be
carried out by conventional collection pit pumping system, with water training shallow ditches
connecting the collection pit at the bottom of excavation.

Note: For the present project site, either multiple well point system or bore wells are not
suitable as the relative permeability is very poor for the supply to the borewell.

Design of Basement slab for uplift

The lower basement slab can be structural stich slab in between the footing or raft duly
design for uplift pressure equal to ground water table considers at existing ground level from
the bottom of the slab as the site is geographically located in the low lying area.

Further, the ingression of surface water below the basement slab through the gaps shall be

prevented by providing a payment connected to the retaining wall.
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6.1

6.2

6.3

CHAPTER-6
RECOMMENDATIONS

Recommendations for Foundation:

@,
0.0

For the kind of sub soil conditions, the foundation system as described in Chapter-5,
Section 5.4 can be adopted

For the proposed construction, isolated footing with stitch slab or R.C.C Raft can be
provided with the bottom of foundation located at a minimum depth of 4.5m from the
existing ground level.

For a depth of 4.5m and beyond the recommended allowable safe bearing pressure for
Isolated Footing or R.C.C Raft can be 1500 kPa.

Since the formation at the founding level 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

Recommendations for Excavation and Dewatering

o
0.0

For lowering the ground water table, the scheme discussed in section 5.8, Chapter-5.0
can be adopted
For basement excavation, the excavation method as discussed in Section 5.5, Chapter-

5.0 can be adopted

Special Recommendations

D)

Since the chloride level in the ground water sample is higher than the permissible limit of
500mg/l, the reinforcement may be either corrosion resistance steel (CRS) or the
reinforcement shall be coated with anticorrosion coatings.

Since the sulphate level in ground water and soil-water extract is within the permissible
limit no special cement is required for the construction hence ordinary Portland cement
can be used.

The lower basement slab shall be designed for the uplift pressure corresponding to
hydrostatic head equal to ground water table at existing ground level can be considered
in the design.

The present project site fall in seismic zone-ll as per 1S 1893-P-I and based on the
liquefaction analysis the sub soil formation exists at site is non-liquefiable considering the
zone-lII seismic intensity.

Excavated soil is suitable for backfilling purposed.

For BRIGADE ENTERPRISES LTD

Authorised Sian

75




GEOMARINE

% Before excavation is started a workshop shall _be conducted including the QOwner,

Architect, Structural Engineer. Geotechnical Engineer and Execution agency to ensure

the proposal given by the contraclor 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 o 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,
GEO MARINE CONSULTANTS 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 Square

Depth of Embedment below the basement floor "D,"(m): 1.5
Depth of lowest basement floor below E.G.L "Dyp"(m): 3.0
Depth of Foundation Below E.G.L "Df" (m): 4.5

Breadth of Footing "B" (m): 3.0

Length of Footing "L" (m): 3.0

B/L 1.00

Inclination of Vertical Load with the Vertical (a) 0.00

1.2 Soil Data :
Completely Weathered

Rock
Type of Shear Failure: General
SPT "N" of the Bearing Strata : 100
Angle of Shearing Resistance 42.50

Type of Effective Bearing Strata :

1.3 Design Parameters:
Bulk Density of Soil above the foundation depth (ypui) 21 kN/m?>

Water Table Correction Factor (w') 0.50
Effective overburden pressure at foundation level (q) 16.50 kN/m?
Bearing Capacity Factors:
Ne = N/A
N, = 99.54
Ng = 190.59

Shape Factors:
S.=-
Sq=1.20
S;=0.80

Depth Factors :
DC =1
Dy =1.01
Dy = 1.01

Inclination Factor:
l.=1.00
lg=1.00
lg=1.00

1.4 Ultimate Bearing Capacity (Qu) :
Qu=qg*(Ng-1)*Sq*Dqg*lq + 0.5*B*g*Ng*Sg*Dg*lg*w' 4380.97 kPa
(g should be read as gama)
1.5 Safe Bearing Capacity (Qsafe) :
Factor of Safety (F.S.): 2.50
Qsafe : 1752.39 kPa
Say Qg,re 1500 kPa

2.0 Computation of Settlement for Maximum Pressure and Size of Footing in weathered rock formation :
" (as per 1S:8009-Part-I-Ref. Eq.11) (Elastic Analysis)

The immediate elastic settlement (S)= qB(1-m?)*I/E,

q= bearing pressure 1500.00 kPa
Poission's Ratio (1) 0.20

Modulus of Elasticity (E;)(Ref. Joseph E Bowels,1996,page316,Table5.6, Japanese
design standards)
Modulus of Elasticity (E¢) 260000

Size of footing considered for maximum settlement(m) 3.00
Influence factor 0.90

ror BRIGADE ENTERPRISES LTD Rigidity Factor 1.00

Elastic Settlement (DH; ) 14.95 mm
Jl \ <50 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.
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v/, empowering your real estate decisions
with smc:rt/t/o/g,l__'_s,

Property Valuation & Cost Estimation

“ Guideline Value, Apartment Composite Value, Stamp Duty & Registration Fees
Calculator, Building Value Calculator, Capital Gains Calculator, Area Unit
Converter, Length Unit Converter

Ownership, Compliance & Legal Verification

V Encumbrance Certificate (EC) Search, Find Your SRO, Temple Property
Check, WAQF Property Check, View Patta/Chitta, View FMB, Patta
Analyzer, EC Analyzer

Zoning & Land Use Analysis

V Land Use Zone Finder, CRZ Zone Check, Aquifer Zone Check, CBA Check,
EWS Check, Road Width Check, Proposed Road Widening Check, FSI
Calculator

Property Documentation & Workflow Tools

\/ Forms & Templates, Document Generator, Document
Translation, Dictionary

Vastu & Property Management Tools

V Home Vastu Shastra, Plot Vastu Shastra, Property
Management
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