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INTRODUCTION

1.0  PROJECT INFORMATION MATRIX:

Nature of Project
Structure

Project Owner
Project Location
Job Code

: PROPOSED RESIDENTIAL BUILDING
: STILT + 5 UPPER FLOORS

:M/s CHAITANYA EASTLYN

: ADYAR, CHENNAI

: GT-2516

1.1 SCOPE OF WORK:

1.1.1 FIELD WORK:
Conducting two soil investigation bore holes of 150 mm diameter in Soil & Overburden.

CHAPTER-1

In case of rock formation NX Diameter with Core barrel shall be adopted to progress the

drilling up the termination depth.

Conducting Standard Penetration Test (SPT) within the borehole at:

» Every 1.0m depth interval up to 6.0m.

» From 6.0m to 12.0m SPT is conducted at every 1.5m depth interval

» Beyond 12.0m and up to termination depth SPT is carried out at every 2.0m depth

interval.

Collection of disturbed soil samples at SPT location and undisturbed samples from the

clayey strata with SPT-value greater than 2 to less than 15 if met within the investigation

depth

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

1.1.2 LABORATORY WORK:

.0

Natural Moisture

Atterberg’s limits

Content

Grain Size Analysis

Consolidation test on undisturbed samples if applicable

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
Foundation System

Recommendation

Annexure

,//;z KATA PRASAD
Registered Geotechnical Engineer (RGTE)
Registration No: GTE/18/03/003 )
Chennai Metropolitan Development Authquly(CMDA)
No.11,2nd Main Road,Kannappa Nagar, Thiruvanmiyur,

Chennai-41. Mob No:+9194440261 89
Email-drevp@geomarineindia.com
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2.0

2.1
2.11

2.1.2

213

CHAPTER-2
INVESTIGATION METHODOLOGY &
TEST RESULTS

PREAMBLE:
Two 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 IS: 1892 -2000. Boring was progressed by the cutting action of
rotating bit with water circulation and stabilizing the side of the boreholes by using casing
pipes/bentonite slurry up to required depth to prevent collapse of sidewall. Boring was
continued by normal boring process using MS soil cutter in soil. However, Tungsten Carbide
(TC) bit drilling was resorted to drill in highly weathered rock stratum where the normal boring
process became slow. Diamond Core (DC) bit drilling was adopted in moderately weathered

rock formations where penetration using TC bit was became slow.

STANDARD PENETRATION TESTS:

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

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

COLLECTION OF SOIL SAMPLES:

2.1.3.1 DISTURBED SAMPLES:

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.

2.1.3.2 UNDISTURBED SAMPLES:

214

From the soft to stiff clay layer, representative undisturbed samples were collected. These
samples were used primarily to establish the compressibility parameters to estimate the

settlements of shallow foundation system wherever applicable.

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.

ol

RINZ il >
RO MENKATA PRASAD
gmereq Geotechm‘cal Engineer (RGTE
- Reglstravtron No: GTE/19/03/OO3 :
2 by rfan Metr_opolltan DevelopmemA
N©.11,2nd Main Road uthonfy(CMDA}
| R \Kannappa Nagar,Th:ruvanmn ur,
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Email-drey inej
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2.2
221

2.2.2

2.2.3

2.3

NOTE ON GROUNDWATER TABLE RECORD:

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

% The groundwater level indicated in the bore logs is specific to the duration of
investigation and intensity of the monsoon rains during the time of investigation. Hence,
the level shall be taken as guidelines only to plan the investigation for the dewatering
system

* No foundation excavation or basement excavations if anticipated within the
groundwater table zone shall be carried out without implementing groundwater lowering
schemes

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 & 2.2. The graphical representation of grainsize distribution curve for

the representative samples in each bore is presented in Fig. 2.3 & 2.4.

ON FINE GRAINED SOIL:

On the SPT sample index property tests were conducted to estimate consistency. These test
results are presented in Tables-2.1 & 2.2. The graphical representation of hydrometer analyses

curve for the representative samples in each bore is presented in Fig. 2.5t0 2.7.

CHEMICAL ANALYSIS TESTS:

On representative soil and water samples chemical analysis tests were conducted to estimate
pH, Chloride and Sulphates and these results are presented in Table - 2.3 & 2.4.

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 & 2.2.
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Qr.C.\LE/l\VJggA PRASAD

Registered Geotechnical Engineer (RGTE)
Registration No: GTE/19/03/003
Chennai Metropolitan Development Authority/CMDA)

No.11,2nd Main Road,Kannappa Nagar, Thiruvanmiyur,

Chennai-41. Mob No:+9194440261 89
Email-drcvp@geomarineindia.com
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- BORE HOLE No. BH-01
SEOMARINE SITE INVESTIGATION RECORD -
THE SPIRIT OF ENGINEERING SHEET 1 l o I 2

150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE =
LOCATION Adyar, Chennai MACHINE No. CR-06 CHAINAGE (m) BORE START DATE 11/02/2023
STRUCTURE Stilt + 5 Upper Floors DRILLING METHOD Rotary N - BORE END DATE 13/02/2023
CO-ORDINATES
0B CODE GT-2516 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 2
=] Drilling progress — . . .
S il = a Core Details SPT Details Sample Details Layer Data
= Time |[&m| o= Blowslem. || .
= = Ol > =2 20 = ° =
L sEle gl o e 2 2. | No. | Type [RL(m) s 2| = Geotechnical Description
O =3 v vy - o) -1 I I R il - g |28 2
§ | in. = @ '(_3 aq:) x O’ e S’-, n -
- & | 07 y\‘ et
- To Sc - |
o 11 05 § 4 5 9 |0.50 1 SS | -05
r Brown,Moist,Poorly Graded,Fine &
B 11 16 0.95 Medium Grains Sands With Gravels
—1 To SC - ’ Traces,Loose, Silty SAND (SM) & Clayey
o 11 17 3 4 5 9 |1.25 2 SS | -1.3 | - Silty SAND (SC)
C / / Filled Up @ 0.5m
o 11 26 1.70 7,
o To SC - ’
- 1
L2 = -l - - - | 200]| 3 |ups| 20 L1l20
g 11 | 43
- To SC -
- | 45 .
E Brown, Grey Brown,Moist,Medium
=3 2 4 2 6 [[3.00 4 SS | -3.0 Stiff/Loose, Silty CLAY (CL) With Sand
[ 11 - Lenses
C 3.4
r To SC - .
- 11 87
= 4 6 7| 9| 16 [400 5| ss | -40 L2l 40
E 12 14 4 45 Grey,Moist,Poorly Graded,Fine & Medium
o To SC - ’ Grains Sands,Medium Dense, Silty SAND
E § 12 | 15 (SM)
— 5 g 45| 5] 10 (500 6 | SS | 50 L
E 8] 12| 27 L
- = To sC - '
e 12 | 28
— 6 84| 5| 9 [600 7| ss | -60
C Grey.Moist,Poorly Graded,Fine & Medium
[ Grains Sands,Loose,Silty SAND (SM)
6.45
o 12 | 45
r To SC -
E - 12 | 46
L 6 | 7| 8| 15 ||[7.50 i 8| ss |-75 L v.5
—~ 38 14 | 11 e
r To SC =:
L 14 | 12
r Grey,Brown Grey,Moist,Poorly Graded,
A Fine & Medium Grains Sands,Medium
Loz 5 10 | 14 .00 8 o Dense,Silty SAND (SM) & Poorly Graded
GE 24 9. l Ss | -9 SAND - Silty SAND (SP-SM)
C 14 | 41 9.45
- To SC -
E 4o 14 42
CS - Core Sample DS - Disturbed Sample LOGGED K.Loganathan PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 11/02/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G.Sharmila WATER TABLE (m) 2.30
WS - Wash Sample DB - Diamond Bit DATE 14/02/2023 CASING DEPTH (m) 0.00

Registration No: GTE/19/03/003
Chennai Metropolitan Development Authority/CMDA)
No.11,2nd Main Road,Kannappa Nagar, Thiruvanmiyur,

Chennai-41. Mob No:+919444026189
Email-drcvp@geomarineindia.com

; /,//{Qg&fl)/-\ PRASAD

tered Geotechnical Engineer (RGTE)




FIG.2.1 Sub Soil Profile at BH-01 Locatiof® gistered t

6

Chennai

etropolitan evelopm:n V)
No.11.2nd Main Road,Kannappa Nagar,
N 2 41, Mob No:+8 19444026189

3 = BORE HOLE No. BH-01
BOARINE SITE INVESTIGATION RECORD
THE SPIRIT OF ENGINEERING SHEET 2 ' OF | 2
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE = i
LOCATION Adyar, Chennai MACHINE No. CR-06 CHAINAGE (m) - BORE START DATE 11/02/2023
STRUCTURE Stilt + 5 Upper Floors DRILLING METHOD Rotary N - BORE END DATE 13/02/2023
CO-ORDINATES
JOB CODE GT-2516 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 2
a By progrese{ _ _ [lsore Bamns SPT Details Sample Details ‘Layer Data
0 per metre @ ﬂoﬂ
2 _ Time Safe= - Blows/cm. 5
SE| 525z = 2ol = E £
= 3 es % 2 g o|lg|e |3 § No. | Type |RL (m) g i) § Geotechnical Description
§ Hr. Min. ,3@ E d:g o g "_‘7 %n & > =l
L 10| 8 [ 7| 15 [[1050 || 10 | SS |-105
F |2
= 1S 15| 10 i
- = To SEi | = -
(- -
- =15 | 11
E Grey,Brown Grey,Moist,Poorly Graded,
- Fine & Medium Grains Sands,Medium
12— 9 | 131 17| 30 J11200 || 11 S8 |-120 Dense,Silty SAND (SM) & Poorly Graded
o SAND - Silty SAND (SP-SM)
B 12.45
C 09 | 46
— 13 To SC - -
C 09 55
— 14 SPT Hammer |>100(| 14.00 | - | ws | -14.0 LEL14.0
- + + +
- Rebound
o Q + o+
F a + 4+ o+
C S 10 | 28 +* # Grey Brown,Moist,Fine to Coarse Sand
L 45 (= To DB 0 0 + + % Size Particles With Gravels,Very Dense,
C 2 10 | 45 + + Residual Soil to Completely Weathered
- + + o+ Rock - Grade W5 Rock Formation
E + + Disintegrated Hypersthene Granitic Rock
E + 4+ o+
—~ 16 4Cm Penetfor | >100/16.00 | [ 12 | ss |-160f * *
— m Penet for : -16.
E 55 Blows 16.04\1/ ++ -4 ++ L8 161
C + 4 Grey Brown,Medium to Coarse Grain
- 11 16 & g Structure,Highly Fractured &
r To DB 8 0 B Disintegrated,Discoloured,Highly
e 17 12 00 £ Weathered Rock - Grade W4 Rock
C Formation
C o e | N 78 7 Disintegrated Hypersthene Granitic Rock
o — - - - - 1750 [ 13| CS | -17.5
= 18
— 19
— 20
CS - Core Sample DS - Disturbed Sample LOGGED K.Loganathan PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 13/02/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G.Sharmila WATER TABLE (m) 2.30
WS - Wash Sample DB - Diamond Bit DATE 14/02/2023 CASING DEPTH (m) 0.00
Borehole terminated at 17.5 m depth below E.G.L_ .V .| ATV N EV S =
} fcal Engineer (RGTE)

TE/19/03/003

Thlruvénmiyur,

Email-drcvp@geomarineindia.com




4 BORE HOLE No. BH-02
Ty SITE INVESTIGATION RECORD - —
THE SPIRIT OF ENGINEERING SHEET g I l 2
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE =
LOCATION Adyar, Chennai MACHINE No. CR-01 CHAINAGE (m) - BORE START DATE || 09/02/2023
STRUCTURE Stilt + 5 Upper Floors DRILLING METHOD Rotary N - BORE END DATE 10/02/2023
CO-ORDINATES
0B CODE GT-2516 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 2
@ Drilling progress || _ llo ¢ Details SPT Details Sample Details Layer Data
) per metre o 8
w = &=
2 Time Soflo= Blows/cm. .
s £l o 5213z = 2ol < 2 <
S 5 e |2 ¢2) 2 o | w (=2 S | No. | Type |RL (m) g S| g Geotechnical Description
e [ me | ZgEEI S e B|2IES] & g 2
§ L MLl e || g |(|»
F 12 ] 18 L‘ W i
C e el - - e Grey.Moist,Poorly Graded,Fine & Medium
I rey.Moist,Po rly Graded,Fin u
e ¢ 1 -0.5
L L L # = 8 g o0 - Grains Sands,Loose, Silty SAND (SM)
C Top 0.5m Filled U
C 12 31 | 0.95 P P
1 To SC - - L1l 13
- 12 | 32 33|69 (125 || 2| SS | 13 [detdd :
r RN
- 5] & N
- To self - | - e AR
- M, \\\\\‘\\\\
= 2 =] 48 3] 4| 4| 8 [200 3| 8 [ -2.0 [N
- \\\\\\\\\‘\\\‘
C 14 | o7 NN —
- To scff - | - £ NN Brown, Moist, Stiff,Silty CLAY (CI) & Silty
o R CLAY (CH) Clays of Medium & High
B 14 09 SON N 3
L NN, Plasticity
~ 3 - o[ | - || 300 | 4 [ups| -30 By
L 14 | 24 /
o To SC - -
o 14 25
~ 4 3 (5] 6| 11 [400 5| ss | -40 B2 L0
C 14 | 45
o 4.45
- To scf - | -
- Q| 14| 46
r =)
=5 g 3 5 74 12 ||5.00 6 SS | -5.0
- =)
E o ||g| 15 e g
- To scf - | -
B 15 06
& 2| 4| 6| 10 [[e.00 7| ss | -60
r Brown Grey,Grey,Moist,Fine & Medium
- 15 21 6.45 Grains Sands,Medium Dense & Loose,
H Silty SAND (SM) & Poorly Graded SAND
C To s - - (SP-SM)
- 15 22
— 7
- 4| 4| 9| 13 |[750 l 8| ss | -75
E T
— 8 15 40 "
r To SC = &
E 15 | 41
— 9 7 [ 12| 13| 25 [9.00 l 9| ss |90 L3490
C 9.45 Grey,Moist,Poorly Graded,Fine & Medium
o 16 | 02 Grains Sands,Medium Dense, Poorly
r To SC | - = Graded SAND - Silty SAND (SP-SM)
- 16 03
= 10
CS - Core Sample DS - Disturbed Sample LOGGED K.Loganathan PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 09/02/2023 GROUND LEVEL (m) || 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G.Sharmila WATER TABLE (m) 0.00
WS - Wash Sample DB - Diamond Bit DATE 10/02/2023 CASING DEPTH (m) || 0.00
. Q.z 2 \‘\f E A .
'f‘tere%gfich i /13\ PRASAD
oe nical Engin
. Registration No GTEMS%;EB:(SRGTE)
Chennai Metropolitan Develo i
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— D BORE HOLE No. BH-02
go SITE INVESTIGATION RECOR
GEOMARINE SHEET 2 |oF] 2
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE = J
LOCATION Adyar, Chennai MACHINE No. CR-01 CHAINAGE (m) - BORE START DATE 09/02/2023
STRUCTURE Stilt + 5 Upper Floors DRILLING METHOD Rotary N - BORE END DATE 10/02/2023
CO-ORDINATES
JOB CODE GT-2516 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 2
a Drilling progress | _1lc.ore petails SPT Details Sample Details Layer Data
5 per mefre @ g
s = Time Gofo= Blows/cm. %
SE|, selszl & zg| = 2 £
2 2 = o ) 3 B ] o 3 - i
= 5 o - %O = § o © 9, “v,’ E 3 3 No. | Type [RL (m) ) 2| 3 Geotechnical Description
§. r. n. = @ 'E &) [0 O‘ e 8 0 = |
L 5| 8 14| 22 |[1050 (| 10| SS |-10.5
B )
C (S
B 10.95
= 1||S| 16 | 42 :
- e To sc| - -
. =)
- ©| 16 | 43
- Grey,Moist,Poorly Graded, Fine & Medium
12| e 10| 12 | 16 | 28 [12.00 11| SS | -12.0 Grains Sands,Medium Dense, Poorly
r Graded SAND - Silty SAND (SP-SM)
C 12.45
E 10 | 15
13 To sc| - -
- 10 | 18
[ 14 17 | 97 [Eg|>100/1400 || 12 | ss |-140/LLLILL L 140
C I 2 + 0+
- g K o 14.40 Grey Brown,Moist,Fine & Medium Grains
o o € L Sand Size Particles, Traces of Coarse
- ) o * * Sand & Gravels Mixture,Very
- | 10 | 55 S i X
ol (K To scl - } = + * Dense,Residual Soil to Completely
C (= i + o+ Weathered Rock - Grade W5 Rock
B 10| 08 & % Formation
o & % Disintegrated Hypersthene Granitic Rock
- & i Formation
C + o+ 16.
— 16 9Cm Penet for | >100(/16.00 13| SS |-16.0 i Bl
- + +
L 60Blows 16.09
C * * Brown Grey,Pink Shades,Fine & Medium
r 12 | 00 + o+ Grains Sand Size Particles, Very
g T DB 0 0 + + Dense,Completely Weathered Rock -
L 12 ° 3 + + Grade W5 Rock Formation
1 g + o+ Disintegrated Hypersthene Granitic Rock
E + 4+ Formation
F [ SPT Hammer |>100( 1750 | - [ ws |-175[ + + |L6|175
L Rebound
— 18
— 19
— 20
CS - Core Sample DS - Disturbed Sample LOGGED K.Loganathan PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 10/02/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G.Sharmila WATER TABLE (m) 0.00
WS - Wash Sample DB - Diamond Bit DATE 10/02/2023 CASING DEPTH (m) 0.00
Borehole terminated at 17.5 m depth below E.G.L
FIG.2.2 Sub Soil Profile at BH-02 Location I —

i ngineer (RGTE)

GTE/19/03/003 )
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pa Nagar, Thiruvanmiyur
019444026189

Cmaxl~d;cvp@geomarinemdm com




GRAIN SIZE DISTRIBUTION CURVE



GEOMARINE

EEEEEEE g SE
n Mo 9 omwa g g g
S v ¢ B 6 N & = = S
T
[
o
S
-
[11]
:
 INN T~ o
:f\\ =
i A\
B\
il -
T T _
| \ o — o
SN o
\\ - _ u:l
N == = W
a St N ﬂ::
= - - e
% o P i~ | 1 j_ (8}
— \ . >
o= S E o
\ \"74\\‘\‘\ o =
\ N = )
\ . ) o
\ S N - zZ =
L ~ i = S é B
..\\j\ 3 ’( [0) 9
N, R 1 a
N\ \ \ A ! w
\ \\ \ ‘\. \ ‘ %
=
\\\\ s %
N ALY
S H -
\\EE | :
AN\t L
AR\ =)
o A\ w
£ Y
- A |
TR !
)
QS
o
S
o
S
o
g S S 8 S S S S S S 8%
g o =] o o o g S g = o
S ¢ ® - S ° Dr.C.VENKATA PRASAD
S3ANI4 40 % ""—’9'512;‘119?& vo‘g.ll_—éunhgmeer (RGTE)

NPT 81551503
(,'herna!MQ%I—itan evelopmentAuthority’_CMDA)
No.11,2nd Main Road,Kannappa Nagar,Thiruvanmwur,
Chennai-41. Mob No:+91 9444026189
-drevp@geomarineindia.com




Trt ST OF EMOINLE RN

GEOMARINE

GRAIN SIZE (mm)

EEEEE
332337383338
SEEREERERE
=
il
-
S
<
14
()
¢ &
A WY =
A\
\
NI\
a o -
Z
N
(/2]
[Sag
\\ \
~J \§
%\ NN \ -
= — d o
NN N AN NN
T § AR\ WAL
\\\\ \\ \
A\ W
A\ Y \\: S
A o
AN
AN
\\T\.
\
w A
L \
Z \
o
S
S
2
I
4
S
I
S g S 8 S 8 S S S S gS
= = 2 < 8 3 S 3 & EQJ)P\P\‘\A GTE)
v : (R
SINIL 40 % o1 C.VEQ 4 Enginee’

Fig. 2.4 GRAIN SIZE DISTRIBUTION CURVE - BH-02

Reg\sSt=/ . BN WO
e R)G'Q‘S‘ramn pevel

)
| Metrop® an
e FC"\\H’?‘\WN\\ R d‘\éa
.Y “Crennal- Hge
2k drevp@

gmail-

2 a "
2751944402

(o}
omar\ne\f‘d‘2

6189
com

T

10



HYDROMETER ANALYSIS CURVE



MARINE

G

=== ocation BH-01 Depth: 2.0m

—

11

° ‘
o
: f | | r e
f ; ! f i =
T | T
| I | | | | | |
| l | | ‘ {
| |
| ! | | !
§ z ; z \' ; 1
| | I
| i % ’
| . | |
- | | |
L=
<
wn
= (]
8 <
< -
] 1 . | I N S
(&)
= | 5
()
e
[72]
- ©
E =
SN E m
] (7]
, g 2
E 2
0
| a <
29
w) whd
o )]
) s £
£t 0
[] 1
a T
>
_ &L
g o
E S P
= 3 =2
= o L
wn
n
2 o
& _
S
i
o
Q
S g2/ 8.2 9 @ © g o v g®©
S = 2 ; ] ) ] ]
g§ 8 8 % 8 8 8§ 8 § § o s
saul4 jo % PRAS/\.JE)
DG | Engineer (RAT
L . echnicad 1191031003 CMDA)
Reg!  tration NO: hority{Lvis
B B - he - o o Reg‘s“a.“g‘:‘ @!g\gpmen‘Aa\:t-[h'“-uvaﬂm‘yur'

— T n . Thiruy
Crennal MEETTL cad KannaPPe (v, 526189
‘mar\ne'\nd‘a-com



e=g==| ocation BH-02 Depth: 1.25m

AreE S OF ENGINEERING

GEO MARINE

o
1 { 8
| | -
; ; =
1 [; ‘
; i |
| *
| | |
| i i
| | |
| | | |
| |
| ‘
) l
c
<
@
Q
o
8 2
. T —
i o =
i (&)
I £
()
et
)
- . - ©
- - d E E
e é m
= »
g 2
£ (3]
) ) s £
,,,,,,,, - 5 <
Q o
N Q
2 o
v —————— 2
S o S - s £
e (o)
o T
a T
) >
5 =
C ©
g s .
I s e — I
= s ) —t S [T
. 1N .
2 e et i ) . . B
& S . ol S
g . -
—
o o S
) ) o o o o >
o o =] =) =) ) = S = 3 aF
g 8 8 8 8 8 § § g 8 o°
saul4 jJo 9
FRASAD
) X 2 GTE)
,,,,,,, ) nical Engineer (R
L L Registered GE¢ } 3/003
_Regleert tion No: GTE/19/0 002 CHDA)

tration NO: L | El
Chennai Matropolitan Deve\opmént‘Au Thiruvénmiyur,
| |1 2nd Main Road,Kannappa Nagar, e
Mot hennai-41. Mob No+91944402
Emai\—drcvp@geomarinemd|a.com

12



=== ocation BH-02 Depth: 3.0m

Tiedh ST OF RHOINER RIS

cED ;"ARINE

| )
| E 1 ] T )
| | | { | T Q
i | ( | | | g
L | -
P | — -
J ‘ ‘[ | |
| | | | | ‘
[ ‘ | |
! | :,
i
|
2 |
5 3 2
5] | |
m | |
L men i .
L ) =t
o = == ) 2 E
] — S 2
i = (&)
-
S i =
) o=
E )
L ) 8
- E =
- E o
1 = .=
) 5 0
R — s £
a <
g —
I 8 2
N e e G g
. E— [=]
t O
z : §
= £ 8
&)
: -3
g
» i
& -a T ] ~
_ T - = N
1%} et i . &
E - R E o m
~ — o T
o - !
? = _
(=} ) o .
g & 8 R 2 9 o o 5
~ = D i .
© 0 8 o o O o o
e ~
S3aul4 Jo %
T Dr.C.Y £ PRASAD
% Ch Reg\ster a6 echmca\ Engmeer (RGTE)
- s‘ua\\ 1191031003 EMDA
politar uthority
C a Me\ropo\\tan
P‘Seﬂnu\\ Main Road,Ka nnappa Nagar‘\‘hg;.\é%nm\yur
(‘h?nnat-A\.MubN 0:+91 1944 4402
i.\\a\\ drevp@ :mpomarmﬂmd\a com

13



LABORATORY TEST RESULTS



(+19Beuepy |ea1uy23a])
HLONIA'V

Y

AKiojeuBig pasuoyiny

,5>.Ecm>::ch_mmmz

ewoab@dnoip-ltew3

| s4:0N GOW “Ly-1euusud .
mm«@No<vvmwwmmcﬂmx,umom ulel\ puz'il oN
wdojarad uepjodosiaN 1BUUAYD

:oN uonesnsibay .
£00/€0/6 :m.mruw_ccomyomo paiaysibay

EENLER s
am_w-w_w/\ma <k<xm\\§ 04d

SIY} Ul uonoa1109 Auy (g)

woo 2lputaul

(vawo)fwouny ue

spodal sy} wmumu__g:.wbmd
"suopejnbeu sjqeaydde ayj Aq paiinbas se eseo ayj uj jdeoxe podal 1se) o anss| Jo sjep ay) wouj sAep Gy uey) 0w oy paulejal 3q jou [im ajdwes pajsa) ay] (z)
pani@oal ajdwes ay} 0} spuodsaliod paysiuiny synsal jsa) ay (1)

SuoORIpuUC) PUE SWis]

+L¥0d3Y 40 aN3 .
INS-dS %0G> asuaQ'A = - - i 56 90z |0z | 8L | 16z - %05<90 - - s 5 - 9zl | ss [looi< ool
ds %05> asuaQ'A - ® - 3 00 0z || vez | viv| sz - %05<90 - < s g - . sm[looi< ot
INS-dS %05> asusg'i = = - - L zev || 62e | ez || o€ - %05<90 - - = - - g9l [ ss| oe [fozt
INS-dS %0G> asue@'iy || - = - - 89 66 [ sos| o1 || 61 e %05<90 = . = - - o6l [[ssf st [sor
NS %0G> asuaq'iy C 5 - - 8z gee [l oge || vz || v ) %05<90 - - - - - o9L |[ss| vz [os6
INS-dS %0G> asuaQ'Iy - - - - 57 gy [l esr |l so || vt - %05<D0 ~ - = = - g8l [ssf st [[gz
s %05> 85001 ) 3 - - 108 69e [l 61e | 90 || 00 - %05<90 - - . - - 0L |ss| 6 [o9
NS %05> 85007 = 2 5 - £ sov [ zee || oo || 00 - %0G<90 - . = - - voc [ss| o [os
NS %05> esuaQ'i - = - - 5l gee [l eec | 20 || 00 - %05<D0 - = g - - veL [ss| 9 [ov
%05<94 [ %05<94 || %05<94 - = g - 129 89z | s || so || 00 - - L9} sasua Aej eve [ssf 9 [oe
%05<94 [ %05<9d4 || %05<04 - - = - 991 = ves|ezez | o€ || 00 | o0 anoqy - 0'0 £/l 80 891 9'9z z6L [sanf - [oz
%05> 29 35007 - = = - 1’9l eze | 1oL | o€ || oer anoqy (| %05<90 [ 1'ez T4 0L zze 0'sy 62z [[ss| 6 szt
NS %05> 85007 - - = 2 9'Ge voe ffeez |l 2¢e || €2 - %05<90 €8 . = - - 0L [ss| 6 [so
o o > > 0 > > >
& c = 2] ® 2] [
P o o oml =2 Co 7 O 2lex, 8 v A S35 _9 - g B @ 5
g s & w3 Sl E[3IE(2]2[82%] - = o @3 mamz| 73 | =3 [2dz(2do|adz]| ] ¢
H s g felsilelelolzl=lal5|8 |2 [23m] @ g3 S [RZ o R2Z| 22 | T2 [g38[83¢c -
= < Bite 1l 2 8 5 B & B =~ = = Y £ F4 @ o @ = |9 =219 =5[L= 3
® EE BN Y EY B SR 2)|L23) rE 2 WZ/om wms s r2 220 ws_u aiolel 2
o o Sllel § 3 3 3 < - ©®o0 2 > = a SEm Nm Mo g >SNC RW 8o o = =
e zoloml 3 2| 3 Svol £ 52 s A8 rfaNc| < Ts AR RS Rz| o s || 8
o mm s | <~ = SL0Z-vY ¥ HW 3 a% 2 W\.m Zi W\ﬂw UM h” WMU WMM WMW m M B
@ o o - - -5 == =2 pay 4 -
uonejoN-g| < - ‘5861 - (AI-d) 0222 SI ¥3d SV mm < B fat m < m_m % *ITER)EE |V ER 51 5|3
. SISATYNY 3ZIS NIVYO s 2 = T N b T =
2

(99) pauieig asieo)n

(94) pautesg auiy

L0-Hg wouy sajdwies [10S jo uopesyisse|) Alojeioqe |°z-9|qe L

abed auQ sabeq Joday Jsa) €20¢/co/el 9je(q jdiaday ajdwes

) "€202/20/.2 9jeq poday Splepue)s uelpu| jo neaing Jad sy POYdIN IsaL
L0-HE/9L52-19 "ON Hoday 3sa] hiojoejspes uopipuo) ajduieg

L 0-HE/€1L9/€20220/DND/SS JaquinN uonesynuap) sjdweg L0-Hg "ON 3joyalog -paljddng Jewojsny s|dweg jo aainog
Bunsa] jo pouagd o|dwes |l0g uonduosaq sjdwesg

€202/20/¥Z 01 £202/20/%1
lrew3 Ag

92UaJ3)3Y J9W0)sSnH

NATLSV3 VANVLIVHO S/IN

IVNNIHO ‘WYAMVAILLOM
‘NLX3 4VOVN VdVNNVX ‘Qv0od NIVIN puC LL'ON
AY¥01VYO08Y1 TVOINHI31039 -aL1 1Ad SINVLINSNOD ANINVINOID

1¥0d3y 1S31 Ado1vdOoav1

Jawo}sng ay} Jo ssalppy B sweN

SO0E08YYZ-¥¥0 ‘S8YT8YYC-H¥0 :'ON duoyd
SemIionD 40 Liwas wi

FINIY v«&m &NQ




ST

BzécmZ:EP._

ovm_uc.w::mc_omm@a>oﬁ..m.%hmwo
woo! v,ﬂmemg\ ON GO WY puz' 1L ON
g e@ﬁOMOmZ maam:cmx,umomacnww_ui reuuayd
a( ueio!
<Eman_m> a Lonensi6ay

oy ety =
(vaWo! moo;oa:mwwcwuyomo pajelsifay
(19BeURp |E2IUYDa)) (3194 _mmc_m:me_* % NZN 4 i
s CawodMd v LINE TR
HLONIA "V \ wvomw._/ﬂcmw,m\uwmu_ | 1 SIY) Ul 011931109 Auy (€)
,\,‘/4 ‘suopejnbau sjqeoldde ay Aq paiinbai se aseo ay) ul Jdaoxe Jodal 1s8) Jo aNss| JO sjep ay} woJ) SAep G Uey) aiow 10} umc_Eb, jou |m sjdwes paysa) ay| (z)

iy
Aiojeubis pasiioyiny

+»L¥0d3Y 4O AN «»

pani@oal sjdwes ay} 0} spuodsauiod paysiuing s)nsal 1sa) ay (1)

SUOHIpUCY PUE SWIS]

ds %05> asuaQ'A s E 2 2 s 1’0 66l [ ees| 80 || 00 - - - %05<D0 8 & - = = - = SM [looi< [fg 21
NS %05> asuaQ'A = 2 e @ - 67l oleflvivf zz || s - - - %05<90 - 5 - - - - o€l | ss [ooi<|ool
S %05> asuaQ'A - s e - = 8°0¢ ose [ 661 || 9¢ || s0L - - ~ %05<D0 - = - - - - 281 | ss [looi<lovi
INS-dS %05> asuag'iy - : s = < 1Ll 1ez || 69s| oe || oo | soc - - %05<90 - s - - - - 67l [ ss| sz [0zl
INS-dS %05> asuaQ'iy - z e - - z9 ggefless| 11 || oo - - - %0G<D0 - = = - - - 98l [ ss| zz [sot
NS-dS %05> asuaQ' - = - - = 00l oge [ oor || zv || cot - - - %05<90 = - - 5 - - 121 [|ss| sz |os
INS-dS %05> asuag'iy || - = C E - 8'9 zey [|osy || 00 || 00 ~ - - %05<90 = . g e 5 - g0z [ssf e [z
INS-dS %05> 25007 s . 2 5 = 50l gLr [l 21v || o0 || 00 - - - %05<90 s = - 2 3 - g8l [ss| o [o9
INS-dS %05> ssue@'iy || - z - g i yan sy |loor | oo || oo | <oz - - %05<90 = . - . - - voz [ss| z [fos
ds %08> asuaQ'iy - « - - - vee || zse || 8¢ | cot - - - %05<90 || 29l = - - - - g8l [[ssf 1 for
%05<94 [ %0s<0d4 [ %0s<o4 - - z e - | zoe __ gev[lssiff ze || 2z [ 21 i HO || enogy pieH eyl o€l oL 0'0€ £0€ Z'09 96z |[san| - |[oe
%06<94 || %05<0d4 || %05<94 s . = s % 0'00L = - - - - 19 || enoqy s 1'€Z : 80 08l £'8l £'9¢ gzz [|ss| 8 [oz
%05<94 [ %0s<0d4 | %0s<04 5 - : - - | eoz __ V6L |l - - - - - 19 || @noqy ans 5'ge 1'6 20 802 002 607 zsz | ssf 6 sz
S %0G> 85007 = s = = = €62 ovefloiz| 21 || ver - - - %05<00 - - - - - - gzz [ssf 8 [so
o ] > > o > > >

Q = = o o o © T wx » 7 7
» 2] o o m 2 0 @ 2 2 ] o %ws 3 =3 A ama]| =& Tl T = - &
o = e u = e 2 = = 5 a e [lo® ol . = I2) el meomz= 52 = emPllomBfleamZ( 4| o || ¥
3 g g 12l plelelzlz=lslle|2|cRa) 2| a8 S [R5 9RZ3| etz | T2 [823[&82S|82515| =2 (3
2 < evaffa <] 2 g s Sl &8szl =T=08) 2 > @ 0 _ S ® - 5 [m@da|ao | & 4 s
®© =0l = = = < B = SlaZa 9 mvm & WZ%_.M_._ WZ% >3 ﬁ.m WZW WZH WM% M - o
o O Sfg & 2 3 ©®»0 1] 25 3 N<H S E3] , 3 E 3= NS = = o
o© s ofo; 3 3 3 SN = 5 NS MABC < T3 NSNS ONE | » H ®
z R 1 e SL0Z-vY .oum S a2 3 [B2 3z 825=z| 85 | c3 (855|855 |88¢% £l 5|2
o & =h » < H..u i .n“D. o© &\Ju l\.m\w l..)\.H o -
uopejoN-g| g g3 § ‘5861 - (Al-d) 0222 SI ¥3d SV £o2 E x m "3 2 * 1222 2xE]l s |2
< = NP o E X == = = = (e L 3
3 SISATYNY 3ZIS NIVHO s 2 = . = . . ] =

(99) pautesn asieon ° (94) pauresn aury

Z0-Hg woyy sajdwes |10g jo uonesyisse|n Aiojeioqe] z'z-e|qe L

abed suQ sabed poday 3s9) €c0c/eo/el ajeq 1d1aoay ajdwesg

£202/20/s¢2 ajeq poday SpJepuejs ueipu| jo neaing Jad sy [JLINETNTRECYE

¢0-H4g/915¢2-19 "ON Hoday jsay Kiojoejsijes uonpuo?) ajdwesg
¢0-HYE/€19/£202C0/OND/SS JaquinN uonesyiusp) ajdweg 20-Hg "ON 8joyaiog -paijddns sawiojsn) s|dweg jo aoinog
£€¢0¢/20/¥Z 01 £202/20/vL Bunsa) jo pousd s|dwes |l0S : uonduosaqg ajdwesg
lrew3 Ag 93Ual3j3y Jdwoisny NATLSVI VANVLIVHO S/IN : J3wojlsnd ay} Jo ssaIppy B aweN

IVNNIHO 'WYAAVAILLOM
‘NLX3 ¥VOVN VdVNNVX ‘QVOY NIVIN ,,Z LL'ON
AdO1Vv¥08VY1TVIINHO31039 -d11 LIAd SINVLINSNOD ANINVINOID

1¥0d3y 1S31 AdOo1vdoav1

SO0£08YZ-¥0 ‘S8YT8YYZ-7¥0 :"ON duoyd

SATIRIOID 4D LIS L

NIy -\Sr. @WU




CHEMICAL LABORATORY TEST RESULTS



GEOMARINE

[y —r—

Phone No.: 044-24480305

LABORATORY TEST REPORT

GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY

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

Table 2.3 Result of Chemical Test

Name of the Customer:

M/s CHAITANYA EASTLYN

Sample Identification Number: GMC/022023/613 Customer Reference: By Email
Source of Sample: Customer Supplied Period of Testing: 14/02/2023 to 24/02/2023
Sample Condition: Satisfactory Report Date: 25/02/2023
Sample Description: Water and Soil Test Report No.: GT-2516
Sample Receipt Date: '13/02/2023 Test Report Pages: One Page
Water SOIL
o
= ) i |
w w A = - ’§ =
2 Y < = =X = < 2<
w o a qnca S =) § 2} o X = B X o
g o <Et = EZS EL S = as £a S
n w wE Igm '_l:!.F WA < wE TN I.I.IN<
o %o < s (a4 a0 e 4
Q ~= n N < oS = o~ N N
w - = X X o P 0w~ < o~
=] o owe 0= = 22 0 T D~
o Py W =i & 7 Jx 2 & o & =
= w o =) I w | =0
< a 0 n < oo a a a o
(7)) < (%)) 2] 0
<< < <
1.0 BH-01 2.30 6.97 131.2 1441 3.00 7.34 38.5
240 BH-02 2.00 6.92 337.1 192.7 4.00 7:33 30.6

Terms and Conditions

** END OF REPORT**
Authorised Signatory

/Z\\)/‘ o

A. VINOTH
(Technical Manaaer)

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

(3) Any correction in this reports invalidates the reports

tered Geot nical Engineer (RGTE)
Registration No: GTE/1 9,’03/003_

Chennai Metropolitan Development Authomy(CM_DA')
No.11,2nd Main Road,Kannappa Nagar, Thiruvanmiyur,
Chennai-41. Mob No:+919444026189
Email-drcvp@geomarineindia.com
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Table-2.4 Results of Chemical Test for Chloride in

Soil Sample

Soil (2:1)
SL No. | Bore HoleNo. | pepth z:)samme C(':rl,:;:(dge)s
1.0 BH-01 3.00 22.8
2.0 BH-02 4.00 13.1

NKATA PRASAD

Registration

Chennaij Metropolitan
No.11,2nd Main Road,
Chennai-41. M
Emanl-drcvp
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3.0

3.1

3.2

3.3

CHAPTER-3
GEOLOGY & SUB-SURFACE STRATIFICATION

PREAMBLE:

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

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

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

CLIMATE AND RAINFALL:

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

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

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

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

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

GEOLOGY OF CHENNAI DISTRICT:

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

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

namely

i) Archaean crystalline rocks

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

/@,’_Q,J:\’Am PRASAD

Regfstered Geotechnical Engineer (RGTE)
18 Registration No: GTE/18/03/003
Chennai Metropolitan Development Au\homy/CMDA‘;
No.11,2nd Main Road,Kannappa Nagar, Thiruvanmiyur,
Chennai-41. Mob No:+919444026189
Email-drcvp@geomarineindia.com

associated basic and ultra-basic intrusive dykes.
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3.4

3.5

GEOLOGICAL ORDER OF THE STUDY AREA:

The stratigraphy of the study area can be classified as recent formation which is underlain by

basement rock of meta-igneous origin (hypersthene granite/ Charnockite rock)

Deposits of Recent Age

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

Archaean Basement Rock (Charnockite Rock / Hypersthene Granite)

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)

R/

Compressive Strength (Reproduced and shown in Fig.A2)

Based on the above, the average design soil characteristics are given below:

s For Fine Grained Material, Ref. Terzaghi & Peck, 1948, to estimate Unconfined

REFERENCE BORE HOLE BH-01 Ref R.L. of G.L. (m): 0.00
Shear
Eayer Tk (1) E %’ - Parameters
3 Q L)
s 3l . 5| & g | £
q; 6 g o Type of Strata Colour 'g P 2 = & o
o c = o — X @
© E = o~ B < = = (=]
= o S ] ¢ = 2 = 3 =
o = = > [) o e, =
- o - < 14
L]
1.0 0.00 2.00 || 2.00 Silty Sand Brown 9 Loose - 14.5 - 29.8
: Medium
2.0 2.00 4.00 | 2.00 Silty Clay Brown 6 - Stiff 155 | 40 -
30 | 400 | 500 | 1.00 Silty Sand Grey | 16 "I’_.')ed'”m ; 18 | - | 318
ense
4.0 5.00 7.50 || 2.50 Silty Sand Grey 10 Loose - 5] - 30
50 | 7.50 | 14.00 | 6.50 Silty Sand Grey | 21 [ Medium - 185 - | 333
; . ! . Dense . :
Residual Soil to Grey Very
6.0 | 14.00 | 16.10 | 2.10 i Brown | 2190 | penie : 21 - | 425
Highly Weathered Grey
7.0 16.10 || 17.50 || 1.40 Rock ol CRR 8%, RQD 0%
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Trl SETALT OF ENOIMER RN

REFERENCE BORE HOLE BH-02 Ref R.L. of G.L. (m): 0.00
Shear
Layer Thk. (m) e 2 - Parameters
s £ : g E
= ® ] o) o 2 =
;,; 5] 9 @l Type of Strata Colour @ p 2 < Ty o
o c a 2 = X o
o E ~ = < $ ==} a
= ol o 3] @ & S E =
) ] ] > [ Q =
[ =] == < x
m
1.0 0.00 1.30 || 1.30 Silty Sand Grey 8 Loose - 14.5 - 29.6
2.0 1.30 4.00 || 2.70 Silty Clay Brown 9 B Stiff 17 60 -
. Brown Medium
3.0 4.00 9.00 || 5.00 Silty Sand Grey 12 o — - 16 - 30.6
40 | 9.00 | 14.00 | 5.00 Silty Sand Grey 25 “’E')ed'“m . 185 | - | 345
ense
Residual Soil to Grey Very
5.0 | 14.00 || 16.00 || 2.00 CWR Brown >100 Dense - 21 - 425
Completely Brown Very
6.0 16.00 | 17.50 || 1.50 Weathonsd Reclk Grey >100 Donse - 21 - 425
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4.0

4.1

4.2

4.3

CHAPTER-4
FOUNDATION SYSTEM

PREAMBLE:
In the design of foundation system, the stress-strain compatibility of the super structure, sub
structure and the bearing strata should be satisfied both individually and as a combined
system. 'In view of this, the following data are needed for the design of foundation system,
defined in terms of the type of sub structure and the bearing strata characteristics.
e The super structure characteristics along with the loading pattern on the sub structure
e The sub soil characteristics that define the required substructure configuration for a
safe transfer of super-structural loads to the bearing strata
Considering the above aspects of the foundation design, the suitable type of foundation
system is presented below.

PROPOSED STRUCTURES:

An understanding of the proposed construction and the order of loads on the foundations is
needed for choosing the appropriate foundation system. In the present case, the proposed
structure is configured with stilt and five upper floors which is meant for residential occupancy.
For this kind of structure, the column loads could vary between 1200 kN to 1800 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 sub soil stratum in the project location consists of the following geological succession:

Layer-I 0.0m to 2.0m Loose, Clayey Sand

Layer-I| 2.0m to 4.0m Medium Stiff, Clay & Sand Lenses

Layer-lll 4.0m to 7.5m/9.0m Pred. Loose, Silty Sand

Layer-1V 7.5m/9.0m to 14.0m Medium Dense, Silty Sand

Layer-V 14.0m to 16.0m Very Dense, Residual Soil

Layer-VI 16.0m to TD Very Dense, Completely to Highly Weathered Rock
FOUNDATION SYSTEM:

Taking into account of the superstructure configuration and sub soil conditions it is not
possible to adopt any kind of open foundation system from both shear and settlement
considerations. Hence, it is advisable to adopt deep pile foundation system.

The piles can be installed by drilling with direct mud circulation technique (Bored Cast Insitu
Piles) and the recommended safe load carrying capacity of bored cast insitu piles in
compression, tension and lateral for different diameters taken to depth of 16.0m below the

existing ground level is worked out as per IS 2911-Part-I-Section-2 and are presented in
Table 4.1.

Typical computations are presented in Annexure-I. JJ
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TABLE:- 4.1 RECOMMEN
DEDCSAASFTEILOAD CARRYING CAPACI
0 i R i TIES OF BORED
o 2,2 g 2
o ?’ ) e: g 23 2 % SAFE LOAD CAR
|4 ﬁ HE g IE ; RYING CAPACITY (kN)
2| i3 £5 35 8 29 Dia.of Pile | Vertical
.5 5 g g 3 E’E in (mm) Load Pull O gy
£ 5 § : 53 Carrying Capaci‘:t s
. Capacity g g::)ryi"lg
| acity
500
- 1150 350
35
. 550
- = 1300 37
5 16.0 1.0 15.00 600 1700 5 -
- 400 45
650
- 1900 450
55
750 2500 500 70
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ESTIMATION OF SAFE LOAD CARRYING CAPACITY OF BORED CAST-INSITU PILES

=Angle of Shearing Resistance
N =Bearing Capacity Factor = 9

q=Effecitve Overburden Pressure at middle of Layer
Nq=Bearing Capacity Factor, Ref. Fig.1 of IS: Code Referred above

Q (i.e) Effecitve Overburden Pressure at pile tip=Effective height of overburden X (y-10)

Type of Pile Bored Length of Pile below G.L. (m)" 16.0 || As Per 1S:2911-(P-1,S-2)-2010
Diameter of Pile
Reference Bore Hole BH-01 500 |[mm ” Surcharge Pressure 0 kPa
3 Shear Effective Overburden o —~
Ll Theas: (1) o] {y) keblim Parameters Pressure (kPa) T ‘a' =
’ ] = % - L B B @ E 3 § Skin Friction (Q,)
— . 7] - e < © . op . Q= [T} N
g = ; é K % %’- s = £ é’ of |Bot. o :.:tL“:;:r § E 25 5
S a o ] -3 g || 4 o>l 3 — || Layer || Layer s 9
il - - £ <|l5 e8¢ =™ o
1.0/ 0.0 || 1.0 |[ 1.0 Cut-Off Level
20| 10| 20| 1.0 Clayey Sand 145 [ 14.5 - 29.8| 0.0 4.5 2.3 - 1.0 | of || 2 2.0
3.0/ 2.0 || 4.0 || 2.0 Silty Clay 6 || 15.5| 15.0| 40 - 45 || 155 10.0 1.0 - af || s 125.7
4.0 40| 50| 1.0 Silty Sand 16| 18.0 || 16.8 - 31.8|[ 155 || 23.5| 19.5 - 1.1 af || 4 20.7
50| 50| 75| 25 Silty Sand 10| 15.0 |[ 16.5 - 30.0ff 23.5 || 36.0 29.8 - 1.0 |[gfff s 67.5
6.0 7.5 | 14.0] 6.5 Silty Sand 21] 185 | 16.8 - 33.3|| 36.0 | 91.3 | 63.6 - 1.2 |[of|l & 498.1
Completely
7.0|14.0] 16.0| 2.0 WesthoredBock 50| 20.5 | 19.5 - 40.0( 91.3 ||[112.3|| 101.8 - 1.5 | offf - 402.3
Summation of Positive Skin Resitance (kN) Q= 1116.26
Summation of Negative Skin Resistance (kN) -Qf= 0.00
Computation of End Bearing Resistance
SPT ¢ €, Nq N, Eff.Ht.of Overburden 8 m
Bearing Stratum Residual Soil 50 40.00 = 120.94 - Effective Overburden Pressure 78.75 kN/m?
End Bearing Resistance (kN) Q,=  1870.00
Skin Resistance in Clay Layer is 7*d*T;*C o Ultimate Load Carrying Capacity (Q,) Q,=Q-Qs+Q, (kN) 2986.26
Skin Resistance in Sand Layer is *d*T;*q*K*Tan(¢) Safe Load Carrying Capacity (Qgate) Q,/2.5 (kN) 1194.50
End Bearing Resistance in Clay Layer is 1*d%/4*C,*N, Allowable Safe Load Carrying Capacity Qa.sate (kN) 119450
End Bearing Resistance in Sand Layer is 7*d%/4*Q*N, Allowable Safe Pull out Capacity Qapun: QI3 (kN)  372.09
Where
Cu=Undrained Shear Strength of Clay K=Coef. Earth Pressure at Rest d=Dia. Of Pile

a=Adhession Factor
T=Thickness of Layer
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GEO MARINE

d=Angle of Shearing Resistance
N =Bearing Capacity Factor = 9

q=Effecitve Overburden Pressure at middle of Layer
Nq=Bearing Capacity Factor, Ref. Fig.1 of IS: Code Referred above

|lQ.(i.e) Effecitve Overburden Pressure at pile tip=Effective height of overburden X (y-10)

ESTIMATION OF SAFE LOAD CARRYING CAPACITY OF BORED CAST-INSITU PILES
Type of Pile Bored Length of Pile below G.L. (m)|| 16.0 || As Per1S:2911-(P-1,S-2)-2010
Diameter of Pile
Reference Bore Hole BH-02 500 |jImm " Surcharge Pressure 0 kPa
9 Shear Effective Overburden o~
LRt Tk ) s () ¥ Parameters Pressure (kPa) 53 'a' =
. ¥ = o c R @l €85 | skinFriction (@)
202014 8 e sl & [ & | o NP las damia 2S£ kN
§ d f 5 g g E : i fi B Lao er L‘;t).(e(: et L € 5 o
il I - - 2 |5 lz8]l¢c =] £
1.0/ 0.0 | 1.0 || 1.0 Cut-Off Level
2.0ff 1.0 40 3.0 Silty Clay 9 |[17.0 17.0| 60 - 0.0 || 21.0 105 || 0.7 - qf || 2 206.4
3.0| 40| 9.0 5.0 Silty Sand 12| 16.0 || 16.5 - 30.6| 21.0 | 51.0 || 36.0 - 1.0 | of| 3 1723
4.0 9.0 || 140l 5.0 Silty Sand 25| 18.5( 17.3 - 34.5| 51.0 | 93.5| 723 - 1.2 || of|| 4 478.9
Completely
5.0( 14.0| 16.0] 2.0 Weathered Rock 50| 20.5| 19.5 - 40.0( 93.5 ||114.5| 104.0 || - 1.5 | of|l s 411.2
Summation of Positive Skin Resitance (kN) Q= 1268.79
Summation of Negative Skin Resistance (kN) -Qf= 0.00
Computation of End Bearing Resistance
SPT ¢ Cy Nq N Eff.Ht.of Overburden 8 m
Bearing Stratum Rasidug) Sel 50 40.00 - 120.94 - Effective Overburden Pressure 78.75 KkN/m?
End Bearing Resistance (kN) Q,=  1870.00
Skin Resistance in Clay Layer is n*d*T*C *a Ultimate Load Carrying Capacity (Qy) Q,=Q-Qs+Q, (kN) 3138.78
Skin Resistance in Sand Layer is *d*T*q*K*Tan(¢) Safe Load Carrying Capacity (Qqase) Q,/2.5 (kN) 1255.51
End Bearing Resistance in Clay Layer is n*d”/4*C,*N, Allowable Safe Load Carrying Capacity Qp.sate (KN)  1255.51
End Bearing Resistance in Sand Layer is ©*d%/4*Q*N, Allowable Safe Pull out Capacity Qapur: QI3 (kN)  422.93
Where
Cu=Undrained Shear Strength of Clay K=Coef. Earth Pressure at Rest d=Dia. Of Pile

a=Adhession Factor
T=Thickness of Layer
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LATERAL LOAD CARRYING CAPACITY OF BORED CAST- SITU PILES

Reference Bore Hole

1.0 Geometrical Data
Type of Pile Head Considered
Diameter of Pile (d)

Free standing Length of Pile (e) :
Length of Pile below E.G.L (Le) :

Cut-Off Level From E.G.L
Length of Pile below Cut-Off Level (Le)

Grade of Concrete (M)

Young's Modulus of Concrete (E) :

Momemnt of Inertia (1)

2.0 Determination of Depth of Fixity
Type of Soil Strata
Ground Water Condition

Design SPT "N" Value :

T=(El/nh)1/5
(n can be read as h in the above and below equation in case of Sand)

nh= :

In Case of Sand
T=

L1/T 2
LI

Depth of Fixity below Cut off ()
3.0 Determincation of Lateral Load and Moment Carrying
Capacity for 0.005 m Lateral Deflection:

Allowable Lateral Deflection (Y)
Lateral Load Carrying Capacity (H)= Y*12El/(e+zf)*3
Recommended Design Lateral Load carrying Capacity

Fixed End Moment,Mg=H(e+z)/2
Reduction Factor (L4/T)
Actual Moment (Fixed End Moment/Reduction Factor),Mg

: BH-01
Fixed
: 060 m
0 m
16.0 m
: 1.0
1 15.0 m
: 25 MN/m?
25000000 kN/m?2
: 0.003068 m*
: Sand
: Submerged
10
1400 kN/m?®
= KN/m*
2 228 m
0.00
2.20
:4.90 m
: 0.005 m
1 39.13 kN
: 35 kN
96
: 0.83 m
80 kN-m
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5.1

5.2

AUTHORISED SIGNATORY /33}37 UL Registe!

CHAPTER-5
RECOMMENDATIONS

RECOMMENDATION FOR PILE FOUNDATION SYSTEM:

* For the kind of proposed structure Bored Cast in: situ piles are recommended as the
suitable foundation system.

% The allowable safe load carrying capacities of different diameters of piles as given in
Table-4.1 can be adopted as provisional design loads, as the load carrying capacity of
piles is not only depends upon the sub soil properties, but also depends on the care and
experience of installation piles.

** The theoretical load carrying estimates of piles shall be confirmed by conducting pile
loads tests as per the guide lines laid down in IS: 2911-Part-IV.

** The boring shall be carried out using direct mud circulation prepared out of sodium
bentonite.

¢+ After reaching the borehole termination depth, the borehole shall be cleaned using mud
circulation for a minimum period of 30min or till the return mud is relatively clear of soil
particles.

“* After ensuring the borehole is clean, the tremie pipe shall be lowered and concreting can

be done.

CONSTRUCTION METHOD STATEMENT OF PILE FOUNDATION:

** Adopt 2.0m deep guide casing in view of sub soil condition encountered in the
investigation locations.

* The mud used shall be made out of sodium bentonite with minimum free swell index of
more than 300% and liquid limit more than 100%. The silt content in bentonite shall not
more than 5%.

% The mud was prepared using sodium bentonite with a density of 1.10 to 1.15 g/cc.

GENERAL RECOMMENDATIONS:

** The chlorides content in ground water & soil-water extract is less than the permissible
limit of 500 mg/l as per IS 456 Table 1.0. Hence no special steel is a requirement.

** Corresponding to the sulphate content in 2:1 Water-Soil extract and ground water use

Table 4.0 of IS 456 Clause 2.0 for minimum cement content and maximum water cement

ratio. Hence, ordinary Portland cement is suitable for the construction.
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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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Verified ¢/ RealEstate”

We’re honored to be part of your
real estate journey

3/350/2 Mettukuppam, hello@verified.realestate
OMR Thoraipakkam, +91 9996 12 9996
Chennai, India www.verified.realestate
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