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INTRODUCTION

1.0  Project Information Matrix

CHAPTER-1

Nature of project  : Proposed Villa Project (G+1 Upper Floor)
Project Owner : M/s Casagrand Premier Bullder Limited,

Project Location : Sonaliur, Chennal,
Job Code : GEC-JC-GT-6052

11 Scope of Work
1.1.1 Field Work

% Conducting eight soil investigation bore holes of 150 mm& NX diameter up to 6.0m depth or

up to the refusal sirata with SPT>100

= Conducting Standard Penetration Test (SPT) within the borehole at every 1.0m & 1.50m depth

interval up fo termination depth.

% Collection of Soil Samples and undisturbed samples from the clayey strata with SPT-value

less than 15,

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

.1.2 Laboratory Work
% Natural Moisture Content
< Atterberg’s limits
%+ Grain Size Analysis

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

1.2 Structure of the Report

Contents

Introduction

Investigation Methodology & Tes! Results
Geology &Sub-Surface Stratification
Foundation System

Recommendation

Annexure
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2.0

2.1
211

21.2

21.3

CHAPTER-2

INVESTIGATION METHODOLOGY &
TEST RESULTS

Preamble:

Eight 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 adopled 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 preven! 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
rack 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 1S: 2131- 2002. In this test, spiit 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 sampiler is 80 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 |aboratory classification tests as per
1.5.1498-1970.

2.1.4 Collection of Ground Water Samples:

One representative water sample from each borehole was collected after 24 hours of
completing the borehole If water table me! within the investigated depth.
Note on Groundwater Table Record:

% Groundwater table observation In geotechnical report is predominanily lo arrive al
foundation design criteria and shall not be construed as design guldelines for the
design of dewatering systems

< The groundwater level indicated in the bore logs Is specific 1o the duration of
investigation and intensity of the monsoon rains during th e of investigation.
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Hence, the level shall be taken as guidefines only to plan the investigation for the
dewatering system

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

2.2 Laboratory testing:

2.21

2.2.2

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-2.1to 2.8. The graphical representation of grain size distribution curve for
the representative samples in each bore is presented in Fig. 2.9 to 2.16.

On Fine Grained Soil

On the SPT sample index property tests were conducted to estimate consistency. These test
results are presented in Tables-2.1 to 2.8. The graphical representation of hydrometer
analyses curve for the representative samples in each bore is presented in Fig.2.17 1o 2.24.

Chemical Analysis Tests
On representative soil and water samples chemical analysis tests were conducted to estimate
pH, Chiloride and Sulphates and these results are presented in Table - 2.9.

Summary:

The Eight locations of the field investigation bareholes are shown In site plan given in Fig2.0.
The average sub soil profiles encountered at each location along with their classification and
engineering properties are presented in Figs.2.1 to 2.8.
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SITE PLAN
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SOIL PROFILE



BOAE HOLE Na. EH-01
& SITE INVESTIGATION RECORD
SHEET 1 |SF| 1
PROUECT MAME PROPOSED CONSTRUCTION OF VILLA AT SONALLUR VILLAGE, CHENNAI [HA OF BORE HOLE — ?
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WE - Wosh Sampss 08 - Damand Bit DATE 17082024 CASING DEPTH (m} [ 0.00

Borehole terminated at 5 m depth below E.G.L

FIG.2.1 Sub Soil Profile at BH-01 Location




BORE HOLE Na, BH-02
& SITE INVESTIGATION RECORD
SHEET 1 |OF| 1
150mm
FROJECT NAME PROPOSED CONSTRUCTION OF VILLA AT SONALLUR VILLAGE, CHENNAI DI& OF BORE HOLE — v
LOCATION Sonallur Village, Chennal || MACHINE Mo, CR-O1 CHAIMAGE {n) . BORE START DATE || 14082024
STRUCTURE G+1 Floor DRILLING KSETHOD Retary " BOREENDDATE | 14/08/2024
CO-DRDINATES
O CODE JC-GT-H052 FLUSHING MEDILIM Bentonite E - TOTAL BRILL DAYS 1
ﬁ “'“"'” Lot Y  |Core Detaita|  SPT Details Sample Detals Layer Data
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- 16 | 17 + 4 4 from Chamookite
: Fy ey
— 4 SPT Hammes |>100|<.00 4 | WS | 40 fp—— bl
- 16 | 21 Babounds + -
- T DB 8 5 4 4 e Greyish Brown, Highly Weathered Rock
- '6 2 28 3 & Deecented from Chamockite
o A S
- 5 [fe - - |5.00 B | Cs | -50 LS
Y
= f
. 1
4 ded ENBINEERING CONSULTANT
= [-q..j‘!..|“-|1| f‘ll‘nﬁj‘i"{
= s o PR r Ay 0
x DT - No: GYE/TVI AME
: C'H JA ¥ iF "‘-.'Fl'rl
o ihd I”W'r' 0 e d"l.-\,'.
-9 . [Seephan :
C Cha
— 10
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Borehole terminated at 5 m depth below E.G.L

FIG.2.2 Sub Soil Profiie at BH-02 Location




BORE FOLE No. BH-03
& SITE INVESTIGATION RECORD
SHLET 1 [OF| 1
130mm
FROJECT NAME PROPOSED CONSTRUCTION OF VILLA AT SONALLUR VILLAGE, CHENNAI DiA OF BORE HOLE — 5
LERCA THON Sanalkur Village, Chennal MACHINE Mo, CR-m CHAIMAGE [in] - BOHE START DATE 14082024
STRUCTURE G+1 Floor DRILLING METHOD Ratary W . BORE ENDOATE || 14/08/2024
CO-ORDENATES
108 CODE JC-GT-5052 FLLISHING MEDIUM Bentonite £ : TOTAL DRILL BAYE 1
a mﬂ,’m“““‘ 5 g [Core vewis|  SPT Detalls Sample Detalls Layer Data
el
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i _E_ | Time ‘Daﬁ E .,g ; Blews e, > % = 4 ; F
B - ! a | e Ha, | Type |RAL (m)f : Geotachnical Description
§ 2 He | man EE g p o E E % E = E _E.. E
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- e 5 145 w
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= To 5C - i oA from Charmockile
- 14 | 18 ST
L o
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Borehole terminated at 5 m depth below E.G.L

T .
FIG.2.3 Sub Soll Profile at BH-03 Location




BORT HOLE No. BH-D4
& SITE INVESTIGATION RECORD
SHEET 1 |OF| 1
15omm | S
PROSECT MAME PROPOSED CONSTRUCTION OF VILLA AT SONALLUR VILLAGE, CHENMNAI DA OF BORE MOLE - g
LOCATHON Sonallur Village, Channal MACHINE Mo, CR-m CHAINASE [m) BOMAE START DATE 14/0R2024
STHUCTURE G+1 Floor DR ILLING METHOD Rotary N - BOREENDDATE || 14/08/2024
CO-DADINATES
J0B CODE JCAGT-B052 FLUSHING BAEDILIM Bentonite ] . TOTAL DRILL BAYS 1
3 ﬁﬁ‘mﬂw*“ 5 g |[Core Detmis|  SPT Details Sample Detal Layer Data
al
E - Time E ;a = Fad Blgrwsiom,
E Efl o [ — &2 3 5 g ? % % &
s [E - ii;] 2 ﬁ g fe|8]|% .E‘; & | Mo | Teee E Geotechnical Deseription
g " FRl-Fal = 4|2 | & -
- 10
u o Ta sC Brownish, Moist, Medium Dense, Poorly
- Giraded, Clayey Silty SAND (SC)
-1 716 |wl| 18 [roo 1 | 85 Sand-Clay mixiures
- 10 | 37 s
- To sC y LE.,
: 10 | 4 2
- Whisish Yellow, Mot Dense, Residual
— 2 33 Bom =100 fi2 00 2 55 | -20 |+ Soil, Descented from Chamockite
C 10 | 55 Peanet.ior 22 L* k2] 23
o Te sC 50 Blows =
L "nn i
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o 50 B 3.06 + Completety Westhered Rock Descented
C 11 13 - freem Chasnockite
= Ta 50 - - +
- 1| 20 .
j- 4 SPT Hammear | >100[4.00 4 | Ws | 40 L340
: 1 SE H.ml:lulm =
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— 7
r r
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Borehole terminated at 5 m depth below E.G.L

FIG.2.4 Sub Soil Profile at EH-04 Location
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BORE HOLE No. BH-05
& SITE INVESTIGATION RECORD
SHEET 1 |OF| 1
150mm
PROVECT MAME PROPOSED CONSTRUCTION OF VILLA AT SONALLUR VILLAGE, CHENNAI DA OF BIWE HOLE - "j
LOCATION Sonalur Villsge, Chennal | MACHINE No. cRO1 EHAINASE [} i BORESTART OATE || 14/08/2024
STRUCTURE G+1 Floor DRILLING METHOD Rotary N . BOREEND DATE || 14/08/2024
CO-DADINATES
108 CO0E JO-GT-B052 FLUSHING MEDIUN Bentonite P TOTAL DRSLL DAYS 1
I ||Drilling progress
pr = || Gore Detaiis SPT Delails Sample Details Layer Data
=T |
- Ti - F Blows em v
E = . ,
& = exlas g a|a|e ;_g % Mo. | Type |FL imi g. g § Geotechnical Description
% W | Mn 25 IS E g 5| & E & a
- o7 | 12
- To scf -
C 07 | 14 ,
= Brownish, Moisi, Medium Dense, Poorly
=1 5 7 g 16 |[1.00 1 88 | -10 Graded, Clayey Silty SAND (SC)
C & l Sand-Clay mintures
- To sC - e
= a7
— 2 8| 17| 22| 40 [lzoo || 2 | 55 [ 20 K "’{f SREL
- o7 | s1 b Brownlsh, Molgl. Dense, Residual Soll,
E ~ To el - ) 245 e+ +]iz]2s Diescented from Chamockite
o ed| OF | 55 Lt
= (=] e &
:" 3 E Jem P“l.lnf :-‘“Iﬂ .00 d SS 3.0 E +
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C - B Brownigh, Moist, Very Dense,
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. To sc | - . o
l_- * 15 b -
L ok
- 4
s SFT Hammer |>100[450 | 4 | ws | 45 pa—af 2145
- Rebounded * &
: - &+ &+
= -5 L
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B 59 e
[ 4 4
& i — =) - - |[Boo s |los|s0) . . lL4) B0
— 7
¥
2 GEO ENGINEERING CONSULTANT
o G. MANDJ KLIMAH
: 1l‘nT': = ,\. i il ™4 ?\JLI_.
= chDA EI18103
o 1ﬂ{‘|F""' L r 0 =
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C N 042
— 10/
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BS - Spk Spoon Sampls B - Soll Guikar DATE 1408/ 2034 GROUND LEVEL (m) || 0.00
UDS: Undsiurbed Sample TGE - Turgsian Carbide Bn CHECKED Jaleel Yasin WATER TABLE [m) || 1.00
WS . Wash Samplo DB - Chamond Bf DATE 17/D8/2024 CASING DEFTH (m} | 0.00

Borehole terminated at 6 m depth below E.G.L

FIG.2.5 Sub Soil Profile at BH-05 Location




FIG.2.6 Sub Soil Profile at BH-06 Location

BORE HIOLE Na. BH-06
& SITE INVESTIGATION RECORD
SHEET 1 OF 1
1880mm u/
PROIECT NAME PROPOSED CONSTRUCTION OF VILLA AT SONALLUR VILLAGE, CHENNAI DUA OF BORE HOLE f—— Vg
LOLATION Sonallker Villsge, Chennal MACHINE Mo, CR-01 CHAMNAGE [m] I - BORE START BATE 1308 M24
STRUCTURE G+1 Floar ORILLING METHQD ﬂﬂlﬂ I N ] BORE END DATE 13/08/2024
CO-DRDINATES
IR COEDE JC-GT-B052 FLUSHEN REECTUM Bentonlte I i3 = TOTAL DHRILL DAYS 1
3 I:d”ﬂ:'gpmws = E Core Ditalls SPT Detalls Sample Detalis I Layer Data
14
! = Blilean
jef Lt 8alse] i 2 | |e
E ﬁ ga § E 3 i 2 | o - E Mo, | Type |HL{m] E 2 g Geotechnical Description
g Hr. bn ﬁ-—n_.} S5 z ; -_::u ﬂ 5 - =] (=]
E 18 | 10
i To 5G - -
C 18 | 12
E Brownish, Meist, Medium Dense, Poorly
-1 Tln|13| 24 (oo 1| 85 |-1.0 Giraded, Clayey Silty SAND (SC)
E 18 | 24 (- Sard-Clay mixlires
r To BC S 2
- 18 | 26
C ]
- 2 | 30 |5 glto0fee0 || 2 | 55 | 20 B é L1120
o 18 | @ 4o + & Brownish, Moist, Dense, Residual Sall,
E g To sg| - 5 2.38 P P P Descented from Chamockiis
- 1S 18] 48 T3
: E - = -+
— 100 {3.00 a | 85 |20
r = 4cm Penetfor |* o 0 . Browrsh, Moist, Very Dense,
. " 50 Blows " ESE Completely Weathered Rock Descenled
- + 4+ from Chamockile
- To sC i
: 18 - - L3l a0
=4 SPT Hammer | =100 [4.00 4 | WS | 40 -
- Rebounded T i
: E— S
2 19 | o8 + ¥ Grayish Brown Moderately Weathered
. To oB | 11 PR Rock [escentsd from Chamaockite
e ® 19 | 24 + 4
: el &
- - -] -] - k5o | 5| cs| 55 pamaatiils
:— ]
7
5 ]
- 3EC| ENGINEERING CONSULTAR
- 3. MANDOJ KUMAR
s GTE/TVLRID1/:
- PPTE - No: GTE/TVYLRD 1
: E“"Il“ w T K-y "ll:I
C ind Floof, N i
= Dr, Bee cherv
£ C! - é
— 18
TS - Coro Sample D5 - Disturbed Sampla LOGGED Dhlvakar PROJECT SITE DETALS REMARKS
5% - Spit Spoon Samole SC - Sol Cutler DATE 13024 GROUND LEVEL [m;ﬂ 000
UDS- Undistiched Sample TCB - Tungsten Carbide Bit | CHECKED Juleel Yagin WATER TABLE (m) | 100
WS « Wash Sample 08 - Diamand Bil DATE 17082024 CASING DEPTH |m) I 000
Borehole terminated at 5.5 m depth below E.G.L

10



poRe wotENe. | BH-OT
& SITE INVESTIGATION RECORD
SHEET 1 |OF| 1
150w :‘/r
PROUECT MAME PROPOSED CONSTRUCTION OF VILLA AT SONALLUR VILLAGE, CHENNA| DLi OF BORE HOLE — g
LOCATION Sonsllur Village, Chennal | MACHING Na. CHR01 CHAINAGE {m) I - BORE START BATE | 1308/2024
STRLICTURE G+ Flogr ORILLING METHOD Rotary I N . BORE ENDDATE || 130872024
CO-ORMEHN ATES
1658 COBE JC-GT-E052 FLUSHING BEDIUM Bertonite I £ - TOTAL DRILL DAYS 1
A W':f"f paressll = g [core Detaia|  SPT Details Sample Detalls | Layer Data
F: Ti za i Blows/cm
- m& =¥ i
$5)s e EH B s E Mo, | Typa | imi E 5|8 Geotechnical Deseription
£ - algédl o |~ )| 8 = i :
E Bl | in %3 ;E;, E ¢ |z ; ! E:— L] &
L 15 | 28 %
- Ta 5C - /
- 15 | @
- Reddish Brown. Maist, Medum Dense,
-1 2|1 | & | 19 [100 1| 55 | 1.0 Foorly Graded, Clayey Silty SAND (SC)
. Sand-Clay mixlures
- 15 | 43 ik :
- To [scf - :
. 15 | 47 /
— 2 2 g |>1002.00 l 2| 85 | 20 | A L5
L | 8| m Penet.ior 2.20 i Brownish, Maist, Dense, Residual Seil,
r od To =0 ) 50 Bltws i izl 35 Descanted from Charmockite
E 8| 16| o5 T
ME .
il 3em Penet jor | >100)3.00 l 3| 88 [0 ,
- 50 Blows 3.03 i
- 16 | 18 . Brawnish, Moist, Very Denss,
E To s0 Completely Weathered Rock Descented
C 16 | @ = from Chamackite
- £y
=4 SPT Hammer | >10074.00 4 | ws | -an |,
- Rsboundad Z
- = 13| 45
o 17 | o2 ¥
e To DE || 18 * Greyesh Brown Moderalely Wealhered
r 17 | 28 4 Rock Descented from Charmockite
- -
E - = - fsso | 5| cs |55 a5
— 3
-7 :
5 )
: . * 1
e - F G CG L
5 GEO E.NG'INEEﬁl'g J KUMAF
= G.M R0
= & ATETYL
s DTG - NO: & = a0
o CMDA v e rally Das Sif
- 1hd Floor, Mot o o plaches
g Or. $esthanaty Foo oy
— ®
= 10
CS - Core Sarmgle 05 - Distirbied Sample LOGGED Db vk PROJECT SITE DETAILS REMARKS
55 - Splil Spoor Samphke SG - Soil Gutior DATE 1R GROUND LEVEL (m) || 0.00
UDS- rdishirbed Sarmple TCH - Tungstsn Carbide Bit CHECKED Jalesl Yasin WATER TABLE (m) || 1.00
WS - Wash Samplo OB - ramord B0 DATE 1708 2024 CASING DEPTH (m} || 0.00

Borehaole terminated at 5.5 m depth below E.G.L

FIG.2.7 Sub Soil Profile al BH-07 Location

11




BORE HOLE No. BH-0B
& SITE INVESTIGATION RECORD
SHEET 1 OF 1
150mm J"
PROJECT MAME PROPOSED CONSTRUCTION OF VILLA AT SONALLUR VILLAGE, CHENNAI DR OF BORE HOLE o 4
LOCATION Sonallur Village, Channal MUACHIME Ma. CAR-01 CHANAGE |m) I - BORE START BATL 13/04/2024
STEUCTRE G+ Floar DRILLING MITHOD H-IHBI‘"‘ I L] BORE END DATE 130872024
CO-ORDMNATES
0D COTE JC-GT-5052 FLUSHING MEDILIM Bentanite I £ ‘ TOTAL DAILL BAYS 1
3 [P avroaest] Moo pests] | SPT Details Sample Detalls | Layer Data
i Time Bigwsicm
é Ela EE {E g ‘; F =4 - e | T AL {m) §, 3 - Geotechnical tion
[ - z o = .| Tyee m nical Deserip
A i I A EH E HHH G g
= = k=]
1n | &
- To | sc
£ 1| 44
I Reddsh Brown, Moist, Medium Dense,
=1 g |15 0| 25 [r.o0 1] 85 | 10 Poorly Graded. Clayey Silty SAND (SC)
. 1 | 56 ] Sand-Clay mixtures
- To scl - | - 148
. 12 | oo
— 2 8| 1420 34 koo 2| 55 | -z0 L1l an
o 12| 14 E l - .
E To =0 R A5 PRI Yaollowish, Mois1, Densa. Resldual Sall,
N SIREN R A Descented from Chamackite
- E 2 2 -
E o [S 31 >100[8.00 || 3 | S8 | 30 [fr—p—tm—tm—
- g 10em g
= Peanet. for : - -
- 0 Eiown :+ *4_ Brownizh, Maist, Vary Dense,
C » Completely Weathered Rock Descented|
E To e . from Charnackit
= 12 = T T
L 4+ @
- SPT Hammer |>100f450 | 4 | ws | 45 faa ufi3195
- Rebounded FERE
r b ol
— 5 e &
- e Rl Greyish Brown Highly Weathered Rock
- To DE ) - Descented from Chamockilie
= 13| 2 il
: 4 &
= & [— - 800 5| cs |60l . . |L4fen
:- 7
- '
=
= w
- SEQ ENGINEERING CONSULTAN
s G. MANDJ KUMAR l
: DOTT - No: GTEMTVLR/01/201¢
. CMDA No: GTE/3/03/01:
-9 “Ind Rloor, Ne.13, Murphy Das Strde
g Jr. Beethapathy Nagar, Velacherl
[ C_"‘"II'I '-._-_"""I'"":T_‘
L 1o
GS - o Sampk D5 - Dhnturbod Sarngle LOGEED Diilvnkar PROJECT SITE DETAILS REMARKS
55 - Splt Seoon Samphe 5 - Seil Cutter DATE 12082004 GROUND LEVEL (m) || 0.00
UDS: Undistursad Sample T8 - Tungsien Carbige Br CHECKED Jalosl Vasin WATER TABLE (m) || 1.0
W5 - Wash Seenpis DB - Enamond B DATE 17/062024 CASING DEPTH (m} | 0.00
Borehole terminated at 6 m depth below E.G.L
F1G.2.8 Sub Soil Profile at BH-08 Location

12



Grain Size Distribution Curves
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HYDROMETER ANALYSIS CURVE
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LABORATORY TEST RESULTS
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Table-2.6 Laboratory Classification of Soll Samples from BH-06
Sub Soll Classification

I5-Notation

Redative Density

M Dense | <50%

V.Dense <50
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Table-2.7 Laboratory Classification of Soil Samples from BH-07
Sub Soil Classification

Fine Grained (FG) Coarse Gralned (CG)
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Depth of Sampie below E.G.L.
(m)

1.0
20
3.0
45

FG = Fine Grainod

CG = Coarse Grainad
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Table-2.8 Laboratory Classification of Soil Samples from BH-08

Sub Soll Classification
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Table-2.9 Results of Chemical Analysis

L Water _ Soil (2:1)
Depth of Depth of
SL Bore Sample Chlorides | Sulphates | Sample Chlorides || Sulphates
No. HoleNo. {(m) pH (mgl) (mgM) J (m) pH (mg/l) (mg/l)
1 BH-01 1.00 7.32 285 363 2.0 7.33 247 339
2 BH-03 1.00 7.32 275 354 2.0 7.34 241 320
3 BH-05 1,00 7.32 291 385 20 7.33 255 335
4 BH-07 1.00 7.33 284 381 20 7.34 236 315
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3.0

3.1

3.2

CHAPTER-3
GEOLOGY & SUB-SURFACE STRATIFICATION

Preamble:

Geolechnical investigation carried oul at a specific site provides location specific sub surface
characteristics based on which the design of sub structures/foundations is generally carried
out. However, the macro-level understanding of the sub surface is also needed for a
comprehensive understanding of the sub structure/foundation response 1o naturally super
imposed loads like earthquake forces etc., The macro level understanding of the sub surface
is better provided through the knowledge of the Gedlogy of the region. Since, it is beyond the
scope of the present study to carry out geological investigation to establish the geology of the
study region; published data are presented below along with the sub surface stratification
observed through the direct borehole investigation carried out at the specified locations.

Geology of the Region (based on the published data)
Formation Characteristics:

The present location falls under chengalpet district, which can be geologically classified as
hard rock formation (Charnockite of Meta igneous origin) of Archaean Rock Group, overlain by
recent alluvium deposits. The entire area is mostly covered by recent alluvium on the site. The
rocks present in this site are of Archaean age undergone weathering to variable extent. The
thickness of alluvium deposit is around 2 to 3 meter underiain by varying degree of
weathering.

The present site is Sonallur, Chengalpatiu District, geologically it is classified as recent
alluvium deposits consisting of Clayey Silty Sand/Residual Soil, which is underlying by varying
degree ol weathering and basement rock,

Recent alluvium deposit "

: s
e cuaiuEEOING CONSULTANT
CEC "“}f *,Enhm KUMAR

y B oin1:9019
Archaean Basement Crysialline Rock nTe - No: GTETVI .Fn 2
" : CMDA No: GTE/S JI._ e
ind Floor, No.15, Mlur[_:‘",-l. sk
DESIGN SUB SOIL PROFILE: (from Foundation EngineerThg mwrl b u:.‘:bl '; .....
gnrial - 042

The sub soil characteristics obtained at the lest location are further processed fo 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. Terzaghl & Peck, 1948, to estimate Unconfined
Compressive Strength (Reproduced and shown in Fig.A2).

Based on the above, the average design soil characteristics are given below:
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REFERENCE BORE HOLE-BH: 01 Ref R.L. of G.L. (m): 0.00
Layer Thk. (m) e € Pﬂmm
A @ 8 2
g - 5| & | & | E
F 4 i Type of Strata Colour | & ] =
HEE _g 8| 2 £ s|%| &
5 6 [} - rria]
gl &| 2 £l 2 §| =
; : Medium
1 | 0.00 | 2.00 | 2.00 Clayey Silly Sand Greyish | 17 Biitéa - 18 - 321
2 | 200|250 050 Residual Soll Greyish | 46 | Dense | - | 20 40.1
3 : L Brown s
Completely Weathered | Greyish Very
3 | 250 | 4.00 | 1.50 Rock Bravin =100 Dense - 21 l - 425
4 | 400|500/ 1.00 | HighlyWeathered Rock %’;ﬁ“ CRR= 6% , RQD= 0%
REFERENCE BORE HOLE-BH: 02 Ref R.L. of G.L. (m): 0.00
Shear
| Layer Thk. (m) E £ > | _ | Parameters
g s | & | 2]
0 = a = z
41 4 Type of Strata Colour o 12 ls ;
E 2 ﬂé '§ E - § E & §
gl 8| £ £ 8 S| =
: Medium
1 | 0.00 200|200 Clayey Silty Sand Greyish | 15 Den 175 | - | 315
se
2 | 200|300 | 1.00 Residual Soil Creyish | 35 | Dense | - | 195 37.38
Completely Weathered | Greyish Very
3 | 3.00 | 4.00 | 1.00 Rock i =100 Benge - 21 - 425
4 | 400|500 1.00 | Highly Weathered Rock %’;ﬁ“ CRR= 8% , RQD= 0%
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REFERENCE BORE HOLE-EH: 03 Ref R.L. of G.L. (m): 0.00
Layer Thk. (m) E g Pu?xhn:trcrs
m m
E E £
= | 3 - Type of Strata Colour 7 g E @ :
i 2| = § & 2 HEITHE:
. . a — 5 —
gl 8| £ 2 = | &
: . Medium
1 | 0.00 | 2.00 | 2.00 Clayey Silty Sand Greyish | 15 Denda 17.5 31.5
2 | 200|250 | 050 Residual Soil Greyish 41 Dense - 20 38.98
Completely Weathered Greyish Very .
2 | 250 | 400 | 1.50 Rock Brawn =100 Dense 21 425
4 | 400 {500 | 1.00 | Highly Weathered Rock | GreYish CRR= 8% , RQD= 0%
REFERENCE BORE HOLE-BH: 04 Ref R.L. of G.L. (m): 0.00
Shear
Layer Thk. (m) E = Parameters
g o ) g |-
2 5| & s | £
gl 4] 4 Type of Strata Colour ‘g e 2| 2| e "
o« P 5 g E = E
g 3 s | 3 |3 A
2 @ £ x o e =
Medium
1 |0.00 150|150 Clayey Silty Sand Brownish 16 D 18 = 31.8
ense
. Whitish Very
2 |[1.50|230 | 0.B0 Residual Soil Yelow =100 Bante - 21 - 425
Completely Weathered Whitish Very
3 (230 |4.00|1.70 Rock Yelow =100 Dense - 21 425
4 400500100 | Highly Weathered Rock | Grevish CRR= 4% , RQD= 0%
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REFERENCE BORE HOLE-BH: 05 Ref R.L.of G.L. (m): 0.00
Shear
Layer Thk. (m) E %‘ Parameters
S 5| 3 g E
; e J E Type of Strata Colour § © 3 £ = .
gl =] = : |21zl &
o 5 ﬁ :'-’: 'E S E =
gl @ E a [ = | =
1 |000|200200| ClayeySitySand  |Brownish | 16 |Medum | | g |44
2 | 2.00 ) 250 | 0,50 Residual Sail Brownish | 40 Dense - 20 - | 38.75
Completely Weathered : Very ) ’
3 | 250 | 450 | 2.00 Rock Brownish | =100 Beriga 21 425
4 | 450 |6.00|1.50 | Highly Weathered Rock %’;ﬁ“ | CRR= 10% , RQD= 0%
REFERENCE BORE HOLE-BH: 08 Ref R.L. of G.L. (m): 0.00
Shear
Layer Thk. {m) E %- E Parameters
2 & E: g | E
s 4| 4| 8 Type of Strata Colour E @ 2l 2lel s
[+
I 2l 3 § g ] 1% § s
by @ E < @ = =
) . Medium
1 [0.00|200| 200 Clayey Silty Sand Brownish | 24 185 342
Dense
2 | 200|250 050 Residual Soil Brownish | >100 | YO | _ | 24 425
’ ! Dense :
Completely Weathered WVary
3 | 250 | 400 [ 1.50 Rock Brownish | =100 Dense - 21 425
Meoderately Weathered Greyish
4 | 4,00 550 1.50 Rock Brain CRR= 11% , RQD= 0%
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REFERENCE BORE HOLE-BH: o7 Ref R.L. of G.L. (m): 0.00
Layer Thk. (m) E z . hmt'm
# c 5 5 E
1y W =
5 o | 2 Type of Strata Colour E P ] ] z
HEIEIR M EIEIR
a o & - “z =
gl 8| £ Z g |° ¢ | =
Reddish Medium
1 | 0.00| 200|200 Clayey Silty Sand Brown 19 Diwice - 18 327
2 | 200230/ 030 Residual Soil Brownish | 100 | /e 21 425
: - 2 Dense )
Completely Weathered . Very )
3 |230 | 450 | 2.20 Rock Brownish | =100 l Dorice 21 42.5
Moderately Weathered Greyish e L
4 | 450|550 | 1.00 Rock Brown CRR= 183%: . RQD= 0%
REFERENCE BORE HOLE-BH: 08 Ref A.L. of G.L. (m): 0.00
5 <l & T f Strata Col '% E E E
& 0 our - +
KK § » JAERHEIRE
4 : p o= ol
° 3 £ 5 2 S| =
3 Reddish Medium
1 | 0,00 | 2.00 | 2.00 Clayey Silty Sand Srown 25 Dénéa - 185 | - 34.5
2 [2.00 | 3.00|1.00 Residual Soil Brownish | 34 Dense - 185 | - 374
Completely Weathered Very
3 | 3.00 | 450 | 1.50 Rock Brownish | =100 Donsi - 21 - 42.5
4 | 450 [6.00 [ 1.50 | Highly Weathered Rock | Grevish CRR= 8% , RQD= 0%
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4.0

4.1

4.2

CHAPTER-4
FOUNDATION SYSTEM

Preamble:
In the design of foundation system, the stress-strain compatibility of the super structure, sub
struclure 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 siructure characteristics along with the loading pattern on the sub structure
* The sub soll characteristics that define the required substructure configuration for a
safe transfer of super-siructural 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 ground floor plus one upper floors, and ts meant for residential
building occupancy. For this kind of structure, the column loads could vary between 500 kN to
900 kN. The above-mentioned loads have no bearing on the design ol either sub or super
structures and are mentioned just to provide an insight to chocse an appropriate foundation
system with respect to subsoil conditions.
Foundation System
For the kind of sub soil characteristics and the proposed structure shallow foundation system
shall be adopted. The Isolated footings can be located at varying depths ranging from 1.0m to
2.0m below the existing ground level and the recommended allowable safe bearing pressures
for different depth are worked out as per IS: 6403 and are presented in Table-4.1. All the
tooting shall rest 100mm thick M10 grade levelling coarse bed.
Typical computations are presented in Annexure.
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CHAPTER-5

RECOMMENDATIONS

50 Recommendation for Shallow Foundation

% For the kind of sub soil characteristics and the proposed structures shallow foundation
system shall be adopted

% The isolated footings can be located at varying depths ranging from 1.0m to 2.0m below
the existing ground level

% The recommended allowable safe bearing pressures for different deplhs are worked oul
as per IS: 6403 and are presented in Table-4,1.

< All footings shall rest on 100mm thick M10 Grade levelling coarse bed.

< The excavated soil shall be used for foundation trenches.
5.1 General Recommendations

% Since, chiorides are well within the permissible limits, no special steel or cement is
required for the construction of footings

% Recommendations of the type of cement used for the construction of substructure with
chioride and sulphate concentration in soil & water as per IS: 456-2000 is presented in
Table 5.1.

For Geo Engineering Consultants, Chennai

G.Manoj Kumar M.E., (Geotech)
Technical Manager
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Table-5.1: Recommendations of the Type of Cement used for the Construction of Substructure along with extract of permissible limits as
per 1S:456-2000
Concentration of Sulphates expressed as SO,
| Cement Max. Water- Recommended
In 2:1 water Soil In Ground Water Type of Cement Content (kg/m?)| Cement Raio Cament
— ppm gl ppm
<t T <0 T <08 __J a0 | oporpeipsc | 280 ] o058
OPC/PPC/PSC 330 I 0.5
. 1000-1 31 00-1 | R ded
110 1.9 00-1900 N 0.3-1.2 ﬂ 300-1200 SSC/SRPC 310 I 05 ecommen
I sscisrRPC | 330 0.5
1.91to 3.1 1900-31 1.2-25 1200-2500
© 8100 _ﬂ I {l PPC/PSC |l 350 0.45
3.1-5 | 3100-5000 | 2.5-5 || 2500-5000 SSC/SRPC || 370 | 0.45
>5 | >5000 I >5 | >5000 [ SSC/SRPC | 400 0.4
[Where chloride is encountered along with sulphates in soil or ground water, ordinary portland cement with C.A content form 5
lo 8 percent shall be desirable to be used in concrete, instead of sulphate resisting cement. Alternatively, Portland slag cement Racoitanended
conformng to IS 455 having more than 50 percent slag or a blend of ordinary portland cement and slag may be used provided
sufficent information is available on performance of such blended cements in these conditions.
OPC Oridnary Port Land Cement SsC Supersulphated Cement
PPC Partland Pozzolana Cement SRPC Sulpahte Resistant Port Land Cement
PSC Portland Slag Cement
al information on the use of
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TYPICAL BEARING CAPACITY COMPUTATIONS FOR SHALLOW FOUNDATIONS

1.0 COMPUTATION OF BEARING CAPACITY AS PER IS:6403
Rel. BH-02

1.1 Geometrical Data :
Shape of the Foundalion square
Depth of Foundation Below E.G.L*DI" (m) 1.50

Soll Replacement Thickness of CNS Layer (m) 0.00
Total Depth of Foundation (m) 1.50

Breadth of Footing "B" (m) 1.00

Length of Footing "L" (m) 1.00

B/L 1.00

Inclination of Vertical Load with the Vertical (a) 0.00

1.2 Soll Data :
Type of Effective Bearing Strata - Sand
Average Design SPT-value of the Bearing Strata 20.00
Type of Shear Failure: General

Angle of Shearing Resistance 33.00

1.3 Design Parameters:

Bulk Density of Soil above the foundation depth (g,..) 18.00

Water Table Correction Faclor (w) 0.50
Effective Overburden pressure at foundation level (g} 12.00

Bearing Capacity Factors:

N = N/A
Ny = 27.34
N = 37.78

Shape Factors:
Sem -
S,=120
S; = 0.80

Dapth Factors :
Do=-

Du. 1.93
D, = 1.03

Inclination Factor:
l,.. = 1,00

lo=1.00
lu‘ 1|-m

1.4 Ultimate Bearing Capacity (Qu) :
Qu=q°(Ng-1)*Sq"Da"lg + 0.5°B"g"Ng'Sg"Dg’lg*w’ 531.73
(g should be read as gama)
1.5 Safe Bearing Capacity (Qsafe) :
Factor of Safety (F.S.) : 2.50

CQsafe - 212,60

2 Computation of Settlement for Maximum Pressure and Size of Footing: (as per
15:8009-Part-I-Rel. Eq.11) (Elastic Analysis)

The immediate elastic settlement (S)= gB(1-m")"I/E,

= bearing pressure 200.00
Poission's Ratio (m,) 0.20

Modulus of Elasticity (E.)(Ref. Joseph E Bowels,1996,page316, Table5 6, Japanese
design slandards)

Modulus of Elasticity (E,, 52000.00

Size of footing considered for maximum seftlement{im) 1.00
Influence factor 1.00

Rigidity Factor 1.00

Elastic Settlement (DH, ) 3.69

<50
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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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